


It is not at all unusual that local amateurs, newly

£ " interested in Wireless, through the Broadcasting,
: A should prefer Atlantic service. But, when orders come
: \‘:‘\Q// from Pittsburgh, New York, the Middle West; in fact,
Lo Ve & from all over the country, there must be some reason.
Y 3
.

We specialize in standard apparatus that can be pur-
chased anywhere. The only possible advantage that
; makes thousands of amateurs prefer to deal with At-
: lantic is in the service they receive.
4
i
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Of course, we have established a reputation for
answering all inquiries frankly and promptly. When
i we offer suggestions to a customer, we never recom- ;
; mend an expensive outfit, when a $25.00 or $50.00 set i
will meet his particular sieeds. Many customers [eave :
the entire choice of their equipment to us and in every
; case, they have expressed complete satisfaction with
our choice.

We have prepared three Bulletins, 19, 20 and 21

which de=scribe a wide choice of standard equipment

: to receive wireless telephone broadcasting. These will
; Le sent free on request to any reader of QST.

li The Radio Corporation’s “C.W.” manual and cata-
i log 25¢. per copy.

E J 727 Bo yls}on St; Bo.;ton, Mass.

15 TEMPLE STREET, PORTLAND, MAINE
SIREET, SPRINGFIELD, MASS,

115 BRIDGE
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RAC-3 AUDION

Price

AUDIO
FREQUENCY

AUDION
and

Receptacle

AMPLIFIER

RADIO
FREQUENCY
AMPLIFIER

$4.50

AUDION
OSCILLATOR

Full Size

FIRST UNIVERSAL AUDION

Manufactured under DeForesi Patents No. #41.387 and No. 879,632

I

90 Oakland Avenue,

RAC-3 Audions are interchangeable without necessi-
tating critical readjustments.

RAC-3 Audions are not critical to A or B battery
rdjustments.

Low battery consumption. Filament current 0.8 amp.
at 4 wvolts, mas um. Plate voltage 2 to 22 volts.

Clear signals and great sensitiveness on long distance
reception.

Perfect oscillation for use in regenerative circuits.

n Compai
Jersey City, New Jersey

I Maximum insulation between filament plate and grid
terminals resulting from new type of tube and
i receptacle,

Maximum direct mechanical contact hetween audion
feads and receptacle clips.

Audion base caps and Receptacle bleck moulded Grade
A Condensite.

Receptacle block is designed to permit built-up pamel

Small size. Rigid construction. Non-microphonic. No construction for amplifier panel. Circuit connections
tube noises due io mechanical vibration, may be made from front, back or sides.
NOTICE

This tube is not sold or purchased to he used as & detector of wireless waves. Any use or sale of it
for such use renders the vendor or user liable to prosecution for infringement of patent. This tube is
sold for use in tandem with another device acting as a detector for the purpose of amplifying either
radio or audio frequency currents or as a generator of high frequency electrical oscillations.

After November 7th, 1922 the RAC-3 Audion wﬁl be available as a Detector and no longer limited for

use in tawiem with another device as a debtector.
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Beware of the Outlaw!

HE radio industry has struck a cyclonic pace
and just as other industries in their boom
periods have brought to light fakers, profi-
teers and wildcat promotion schemes, g0 has
Radio produced the outlaw manufacturer,

T'he latter class is likely to be an infringer
of patents, an imitator of trade names. He
substitutes “just as good” for the buyer’s

specification. His favorite motto is “the Radio public will buy
anything”, That is what they sell “anvthing” regardless of

its quality.
There is a way to avoid this class of manufacture.

Upon request we will send the names of reputable radio
concerns from whom vou can obtain equipment made of Con-
densite, the material which possesses all the properties essential

to radio insulation.

Condensite is a standardized product of known com-
position, guaranteed by a firm that is a recognized authority

on the art of molded insulation,

CONDENSITE COMPANY OF AMERICA
BLOOMFIELD, NEW JERSEY
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Eveready “B” Battery INo. 766

Equipped with 5 positive voltage
taps ranging from 16%4 to 2214
volts. Fahnestock Spring C hp
Binding Posts—an exclusive
Eveready feature. Price §3 0o

Eveteady “B” Battery No. 774

bquxpped with 6 positive voltage
taps at 454 volt intervals ranging
from 18 to 43 volts. Fahnestock
Spring Clip Binding Posts— an
etcluswe Hveready feature. Frice
55.00

Eveready “A” Batteries

~hardwood box, mahogany finish
~-convenient handle, nickel plated

rubber feet protect the table

insulated top prevents short circuits

packed vent caps prevent spilling

o, 6860— oo Amp. Hrs.—45 Lbs—#18.00
No. 6880—110 Amp, Hrs,~s52 Lbs$20.00

For Better Results
USE

"A’and "B’ BATTERIES
with your radio set

. Fot sale by the better radio
supply dealers everywhere
Send today for descriptive booklets
NATIONAL CARBON COMPANY, Inc.
Long Island City, N. ¥.
Atlanta Chicago Cleveland

Kansas City San Francisco
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Medal and ) Medal and
Diploma e Diploma
received at 4 received ab
World’s y y World's
Columbian = B AAARK e R Fair,
Exposition, REG.U.S.PAT. OFF.Z FIREICK COUNTRIES 3t Louis,

Chicago, 1898 1904

INSULATION
MADE IN AMERICA

E.ouis Steinbe rger's Patents

tho. ¥7% He AVA gy RIT Ne 224

Re. Y2t

NS84 Wi Neowie

He 1r

JUSTABLE
AIR-GAP ARC INSULATORS

"

s 0. 2709

“FLECTROSE"” is made in & number of wrades {uvr various requirements, ench grade possessing sp

8izes and ms, destgned and made to order.

insulating parts and devi
LE MANUFACTURERS

50-82 Washington 5t. 27-37 York St.
$6-76 Front St 1-23 Flint St.

— Brooklyn, N. Y., America
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A Maghzine Dievoted E:cclusive}y 1o the Radio Amateur

Super-Regeneration

An Invention of Tremendous Importance to the Amateur

s

By K. B. Warner

EFORE the biggest audience ever

gathered at a meeting of the Insti-

tute of Radio Engineers, Edwin

Howard Armstrong on June 7th gave

his new invention of super-regenera-
tion to & tense and expectant audience in
the form of a paper entitled “Some Recent
Developments of Regenerative Cireuits”.
In presenting Mr. Armstrong, Fulton Cut-
ting, president of the Institute, stated that
the new discovery completely overshadowed
regeneration as we now know it and opened
a new chapter of radio frequency amplifi-
eation.

Indeed it seems to do all of that. For
super-regeneration is the thing about which
s0 many wild rumors were floating around
—fthe method that makes two tubes do all
the work that ten used to do in the super-
heterodyne, the plan that with two tubes
gives telegraph signals a million times as
strong as with an ordinary regenerative
detector and phone signals a hundred
thousand times as strong or thereabouts.
The methods are astonishingly simple and
we expect that they will cause a complete
revolution in the amplification practices
of the advanced amateur. Offhand, they
would seem to solve forever problems of
ghorit-wave vadio amplification, and even
to make junk of the super-heterodynes,
than which up to this time..... ete.!  Mr.
Armstrong will deliver a paper on his new
principles bhefore a special meeting of the
Radio Club of America in late June—a
paper for the practical amateur, complete
with constants, number of turns of wire,
e¢te——und that paper will be printed in
QST, but unfortunately it could not be pre-
pared in time for this issue. The following
impressions, then, are gleaned from his
IL.R.E. paper and the diagrams are repro-
duced therefrom with the kind permission
of Dr. A, N. Goldsmith, LR.E. secretary.

As we all know from experience, oscilla-
tion represents the theoretical limit of am-
plification in our present-day receivers.
How often, in approaching critical regen-
eration and hearing the signals build up
enormously, have we wished that it might
be possible to advance the regeneration just
a little more, even one degree on the scale,
without the hulb flopping into oscillation!
The increase in amplification just below the
oscillating point is amazing, and if only it
could be squeezed & wee bit more how
wonderful it would be! That is exactly
what Armstrong’s new scheme does—it ex-
tends the range of regeneration without os-
villation, by means of a frick. We say a
trick, because the oscillating point is
theoretically the limit but by an artifice
this is got around and any amount of am-
plification may be obtained; and because it
is in a field beyond the hitherto recognized
limit, it is called super-regeneration.

Let us first study a few basic points re-
garding ordinary regeneration. As is well
recognized, it consists of supplying energy
by some process akin to feed-back in such
a manner as to enforce the oseillations in
the circuit, causing them to attain greater
amplitude and thereby having the sume
affect as would the introduction of “nega-
tive resistance”. That is, part of the posi-
tive resistance which the circuit normally
would have seems to have been overcome,
we say that by the use of regeneration its
effective resistance has been lowered. Now,
obviously, the “negative resistance” created
by the feed-back may be not asg greaf as
the positive resistance, or it may just equal
it, or it may be greater than the positive
resistance, et us examine each of these
in turn:

When the negative registance is less than
the positive (which is the case in our re-
generators of today), the oscillations in the
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eircuit attain a steady amplitude of a value
dependent upon -the effective vesistance;
this amplitude is always finite, is reached
in a finite time, and dies away to zero when
the execiting e.an.f. is removed. Now when
the negative and positive resistances are
equal, the resultant effective resistance of
course is zero. When an e.m.f. is impressed
on such a circuit the current buiids up at a
rate dependent upon the voltage and cer-
tain other considerations and continues to
rise as long as the e.m.f, is impressed. If
it is impressed forever, the current reaches
infinity: if for s finite time, then the os-
cillations have a finite amplitude; if at
any time the exeiting e.m.f. be rvemoved,
the oscillations continue forever at that

game amplitude, for the ecircuit has no re-
This is merely a theoretical case

sistance.

July, 1922

in the use of o free ovscillation to produce
amplification. [t is the purpose of this
paper to describe a principle of operation
based on the free oscillation which iz
quantitative and without o lower [iswit.
This new method is based on the discow
that if o periodic variation be introduce
in the wrelation belween the negative and
positive registance of o circuit conigintng
inductance and cipacity, in such monmer
that the negative resistance iz oalternately
greater ond lese thon the positive resist-
but that the average value of re-
nee i positive, then the circuit will not
elf produce ogcillations, but during
intervals when the negative yesistance
is greater than the positive will produce
dreat amplification of on impressed e.m.f.”
In other words, currents swwonid imecrease

and cannot be aitained in practice because
of the imperfections of vacuum valves.
Now when the uegative resistance is
greater than the positive the effective re-
sigtance of the cirenit is negative and the
free oscillations set up as the result of im-~
pressing an ean.f. build up to a theoretical
infinity regardless of whether or not the
external eanf. iz removed. The rate of
the building-up progress is dependent upon
the amplitude of the starting e.m.f., which
in turn depends upon the ratio of the nega-
tive and positive resistance and will be
greater if the negative resistance is in-
creaged. No oscillations will eccur until
an exciting e¢.m.Jd. is impressed, but once
that takes place, no matter how small it
be, the current builds up to infinity.

With this understanding of the regenera-
tive eifects in an audion cireuit, note what
Mr, Armstrong said:

“It iz, of course, {mpossible with present-
day instrumentalities to set up a system in
which the megative resistance exceeds the
positive without the production of oscilla-
tions in the system, since amy irregularity
n filaoment emission or impulse produced
by aftmospheric disturbances iz sufficient to
initiate an oscillation which builds up to
the carrying capacity of the tube. [t is,
however, posgible by means of vorious ex-
pedientz to sel up systems which avoid the
production of such a paralyzing oscillation
and which approximate the theoretieal case

to infinity and enormous amplification be
possible if a pon-oscillating eirenit of
negative registance were avaiiable, bui all
such negative resistance eircuits oscillate
when execited. Mr. Armstrong accordimgly
sought and found & method whereby the
effective resistance of ordinary regenerator
may alternately be fncreased and decreszed
at & very vapid rate, whereby the negative
resistance that obtains when the negative
resistance is greater than the positive will
serve to give great amplification and yet in
the next instant when the positive reasist-
ance predominates its effect shail be such
as to prevent oscillation. In still simpler
words, the effect iz much ag if he had a
rapid-action switch which fed altermately
into the circuit a wnegative and positive
resistance.

This scheme has sll the benefits of radio
frequency amplification per se, as it is a
“first power” device, the amplitude of the
effects depending upon the amplitude of
the impresgsed e.m.f. Half of the time
it i creating amplification (and the ampli-
fication when negative resistance predomin-
ates continues to rise even if the execiting
e.n.f. is removed) and the other half of the
time it is “killing oscillation”. There ia xeo
theoretical limit to the degree of amplifi-
cation witheut oscillation—it is limited only
by the carrying capacity of the tube. There
is no reason why the very weak sigmal of
an amateur station across the continent
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may not be fed into a 250-watt power tube
and 2 guarter kilowait of signal-modulated
vuiput made 4vallable 1f desxred

ation in the ratm nt the fwo resistances the
negative may be varied with respect to the
positive, the pousitive with respect to the
negative, or both may be varied simultane-
ously, any one of the methods producing
the super-regenerative condition. The rate
of wariation is an important matter and

Q8T

Fig. 1 shows a practical circuit in which
the megative resistance is_varied while the
positive vesistance is held constant. This
cirenit is recommended for C.W. and for
spark, the latter presumably “on the mush”.
Xalvn R, the super-regenerative amplifier,
is & wnventlonallv-awanged regenerator
except that in its plate circuit is an induet-
ance-capacity combination that is likewise
in the plate circuit of another tube O, the
oscillator which creates the resistance varia-
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depends upon the nature of the received
signais. At best the choice iz & ecom-
romise, particularly in telephony, as the
ower the frequency the greater the ampli-
fication and the higher the frequency the
better the quality. For telephony this varia-
tion frequency must be above audibility,
and the same applies for [.C.W. and spark
telegraphy if the natural tone is to be pre-
zerved. If one does not care about loging
the natural note of the signal, then a lower

.2

tions. By ©’s action the normally-gener-
ated negative resistance of valve R's cir-
cuit is inereasd and decreased, and the fre-
quency of the variation depends upon the
oseillation constants of valve (). Generally
thig is at an audio rate, the inductances in
(s cireuit being of the order of 10 to 20
henries, and of course both tubes have a big
audio component in their currents. For
this reason a third valve, a detector D, is
coupled to the main radio-frequency induct-
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frequency may be employed mth uxeater
awmplification and a signal like receiving a
apark on an ogcillating regenerator. F‘or
{.W. telegraphy, where an audio note is
essential, the variation frequency may well
be BOD or 1000 cye ies, but this note Would
be the same for all C.W. signals and for
beﬁer selectivity the variation frequency
msy be beyond audibility and a separate
heterodyne used, thereby securing hetero-
dyne selectivity and this system’s super-
amplification.

3

ances and the phones placed in its output
cireuit; but if a super-avdible frequency is
used in vaive O the phones may be placed
directly in the plate eircuit of the amplifier
B, and that case of course, sparks would be
received on their natural note.

Fig. 2 illustrates the variation of the pos-
itive resistance with respect to the negative,
and is a circuit more fitted to the reception
of phone. The positive resistance of the
regenerative amplifier-detector R is varied
by means of an oscillating tube O, whose
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tuned circuit is completed back to filament
via the inductance L of valve R and accord-
ingly varies its effective resistance. When
the grld of valve O is negative it has no
effect and circuit R has normal resistance
but when the oscillator grid becomes pos-
itive it practically shorts the inductance L
and creates the effect of an excess of pos-
itive resistance therein. Altho this circuit
may employ an aundio osgcillator at Q, it is
customary to use it at a super-audible fre-
quency, particularly for telephone reception.

Fig. 3 shows the third case in which both
positive and negative resistances are simul-
taneously wvaried. For the real amateur
who wants to have lots of fun with sixteen

July, 1922

tery, producing two frequencies in the cir-
cuit; one at signal modulation frequency
and the other at variation frequency (O's
frequency, as determined by L.C,} with a
super-imposed blgnal frequency component.
This latter, being in tune with the valve O,
iz amplified by its regenerative action and
then rectified, and hence heard in the
phones.

What anybody wants to cascade super-
regenerators for we don’t know, but Mr.
Armstrong spoke about it. It seems tre-
mendous reaction froubles are experienced
when this is tried, but may be got around
by a simple expedient: the second harmonie
of the first amplifier valve is very strong,

S

N
SIN

Fig.

or g0 adjustments;, Mr. Armstrong recom-
mends this circult. Altho it ig very critical
of adjiustment and extreme care is neces-
sary to obtain the super-regenerative state,
tie says it produces more amplification than
either Fig, 1 or Fig. 2. In Fig. 8 {he ampli-
tier R has & second feed-back eireuit
1,0, and L,C, whereby it osecillates at some
lower frequency. This does {two things:
(1) it creates & superimposed variation of
the negative resistance generated in the
plate cireuit of R; and (2) at the same time
it produces a variation in the positive re-
sistance by varying the grid of vsive R.
The questwn of phase relatlonshlps between
the positive and uegatlve resistances is
handled by a variation of the coupling be-
tween I, and I, and by adjustment of
eapautxes ¢, and ¢, there generally being
4 disparity in their values. The separate
detector D iz necessary as a rectifier.
Mr, Armstrong uses hard tubes only, recti-
fving on the lower bend by virtue of a
negative grid bias and without condenser
and leak. When the variation frequency
is above audibility the detection may by
accomplished in the oscillating tube with
still greater amplification, as shown in Fig.
4. but the circuit is harder to adjust. I{s
action i Tikewise d1ﬁicult to explain but is
somewhat as follows: incoming signals are
amplified and become impressed upon the
input circuit of the oscillator (2, where they
are rectified by virtue of the grld biag bat-

4

and if the input circuits of the second valve
are tuned to this harmonie, veaction is
avoided. Mr. Armstrong showed a dia-
gram in which the two steps of super-
regeneration had their positive 1*9>1§tance
varied by a single tube-generator as in
Fig. 2 but with the second stage tuned to
the second harmonic of the first stage.
The vircuit diagrams above have con-
templated coupling the super to the .e.m;enna
by means of tuned mrcults‘ but Mr. ,u'm-
atrong says trouble is often experienced in
this due to the fact that the free oscilla-
tions continue during the interval when the
resistance is positive and re-excite the
.uuphher when the resistance becomes nega-
tive, with the result that the system oseil-
lates. Accordingly he recommends that the
tuning be done at one frequency and ampli-
fication at another, which of course is best
accomplished by some super-heterodyne
method. To accomplish this one would
merely introduce an independent detector
ahead of the super-amplifier and beat upon
it with & separate heterodyne to create the
amplifier frequency at +which the gsuper-
regenerator {(of whatever type) operates.
This system of amplification is free of in-
terference from sparks—shock exeitation is
eliminated. In ordinary spark reception
what is heard is a free oscillation produced
by the shock of the forced oscillation repre-
senting the spark signal energy, but con-
tinuing long after the latter has ceased. In
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the super-regenerator there is periodically
sufficient postive resistance to wipe out this
oscillation and hence it is not heard.

Mr. Armstrong gave a demonstration. A

small C.W. driver was rigged up across the
room and signals received on a loop. Con-
nected to a regenerative detector with two
steps of audio amplification, no signal was
audible where we sat, about 25 feet from
the loud-speaker; yet when the super-re-
generator was connected in with two fubes,
ane as an oscillator-amplifier and the other
as detector, with audio frequency wvaria-
tion, the same signals were QSA. It was
estimated that the amplified signal energy
in the latter case was between 10,000 and

QST
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50,000 times as great as in the former. The
same experiment was periormed on the tele-
phone signals of WJZ with similar results.
Mr. Armstrong said he had compared a 2-
valve super-regenerator with a super-
heterodyne working at zero beat for phone
reception (number of valves in the super-
heterodyne amplifier not stated but just
suppose it’s only two) and found the ampli-
fied- signal energy of the new system 100,000
times as much as the super-heterodyne.

In the short time available {o get this
copy to our printer's we have had no
opportunity to test the ecircuits ourselves
but will -expect to present some practical
working data soon.

The Police Chiefs Relay

By Boyd Phelps, Assistant Editor

NCE more amateur radio showed its
' worth in relaying this time io the
Police Chiefs. Nearly every eity,
town, or burg that boasts a Police
Chief or Sheriff received the mes-
The novel part of this relay was that

sage.
no prearranged schedules were made unor
did anyone know exactly when the message

would start or by whom. Several thousand
receiving stations participated in the relay,
picking up the message and delivering it to
their respective Police Chiefs. Keen excite-
ment was evident in waiting for the mes-
sage. Then someone nearby would pick it
up and broadcast it to the rest of the gang.

The scheme was to listen after 10 P. M
focal time on June 3rd, 4th, and 5th for
someone to break loose with the megsage,
In many localities the air was in absolute
atlence listening for the message. Many
times it would be heard coming nearer but
fading or swinging would cause part of
the text, address, or signature to be fost.
The silent competition between receiving
stations wag intense until some station got
a complete ¢opy. The rush then was to
deliver it and then broadeast it to others
who would pick it up and do likewise.

The message was first broadcasted on
spark and C.W. on both 200 and 375 meters
hy several stations who opened a sealed en-
velope containing the message. The mes-
sage was as follows:

Nr 1 fm San Francisco Cal 8rd—
To All Police Chiefs and Sheriffg—

Please attend Convention of International
Association of Chiefs of Police at Sonm
Franeisco June nineteenth nineteen hundred
twenty-two—

(Stg) August Vollmer, Chairman.

In many localities the message was not
picked up the first night due to lightning
and bad weather conditions which are
always more or less prevalent during the

summer months. In fact in a few cases it
was not until the third night that it was
absolutely certain the eopy was correct due
to very adverse receiving conditions. Since
then Headquarters has been flooded Wlth
copies of the message receipted by the vari-
ous officials all over the nation thus show-
ing the effectiveness of the relay.

BSeveral incidents in the relay were gquite
interesting. 2BDR, after struggling with
terrible QRN 1o get the message, had a
worse job to get his copy signed, as the
sleepy Chief when awakened and given the
message said he knew about this conven-
tion the last day of the last convention and
he didn’t need a radio invitation, but was
going anyway. 2BPL {forgot about the
relay but just happened to run across the
message while helping a friend with a cry-
stal set “who wanted to hear music for
twenty dollars very clear and loud” so he
copied the message and promptly delivered
it. 9APW picked up the message many
times but it was impossible fo deliver it
until the next day because he had his smail
sister to watch while the family was away.
TWG up in Idaho had a bad electrical storm
on the only night he could be on and with
the Sheriff sitting at his side he tried
desperately to get a complete copy of the
message but always missed certain words.
3ANB handled his message over to a very
snappy Chief who would not sign his extra
copy. SANB thinks from the way he acted
he was not in good standing with the Inter-
national Association of Chiefs. B8NY spent
considerable time trying to find his Chief
but says when he found he was out of town
he got the other half of the force to sign
for him. 2CEJ made a tour of surrounding
villages and was the first to deliver the
message to four Chiefs. 1CLK submits a
regular affidavit from the Department of
Police to the effect that he copied his mes-
sage from 2FZ and delivered it at the above
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office at 12:36 AM. In fact it gave us
gomewhat of a shiver as the formidable
letter was upened 1PP had an awiful job
to get his dad to let him stay vp but finally

he got him interested in the relay and when -

the message came thru 1PP-8r. got as ex~
eited as LPP-Jr. and hiiched up the car and
son and dad together delivered the message.
8QV in Philadelphia had bad QRM from
arc lights, rain aud QRN were fierce, and
conditions seemed about right for a murdes.
Parts of the message wore mpwd from
geveral stations during the night but not
untii 2FZ broadeasted it did 5QV drag out
the mill and then the flivver fo drive in the
rain to the city hall,

In addition to the stations mentioned above,
the following deserve special mention: 1DH,
INW, 10T, 1PR, 1AAK, 1ASY, 1BDT
lBDU, I.BJP, 1BJ’S, iBGP, iBNL, 1BRL,
iBYV, 1CAB, 1CIK, 1COT, 1CQM, 2AR,
20T, "E‘C 2EP, JFZ 2MN, 20E, 20,
“AIF. HAWQ, SAWS, 2BCC, BBDR ‘7BNu,

QST
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2BOT, 2BXD, 20BT, 2CEJ, $BZ, 3LP, 20L,
3TJ, $XW, BAAOQ, 3AAY, 3AEV, 3BAY,
4BX, {MN, 5F0, 674, 5XC, 52X, 6(C, 6CF,
61V, GVE, 64X, GAAU, GACR, GAJH.
6AJN, GAJR, GBAK, 6BKX, 6ZAF, 7TBK,
NG, ’IN”V. TTA, TACA, SAY, 8SP, 8UC,
SXU, 8YN, 820, 827, 8ACF, 8ACM, 2AHY,
SALX, MSL bAUE £AUQ, BAQQ, BAQYZ,
SANC, BAXY, RAXTZ, obLP, SBIL, SBIW,

: &BNY, 8BPP, 8BND, S$BUQ,
BXX, 3BYL, 8CEI, &CMI, RCTD,
I, oL1, OWZ, 0Z1, 9ZN, 9AAW,

, PAFN, BALR BAMA 9BQW, 0DJIF,
WRR and (’an DS, Quite & Juan-

'!DVD
tity oi stations having no call lett ra picked
up the message, delivered it and forwarded
us a signed copy.

Jndging from the letters that have come

in a great deal of fun was had by ail. We
have “demonstrated what we can do 1! the
summer static season and that it is the
telegraphing amuteur = that accomplishes
things.

Some Suggestions Regarding the
Beverage Antenna

Which first rase to prominence in amateur circles when it was used in
Scotland by Paul F. Godley in the A. R. R. L. Transatlantic Tests

By E. B. Dallin, IFK.

magnetic waves and is very direc-

tional when adjusted properly. It

has its use especially in cases where
comunication between two fixed points is
desired and where much interference is en-
countered. It has the advantage over the
loop that it collects enormously more energy
than the ordinary loop could ever collect
and is umdu'ectmnal, giving absolute silence
at a point 180° away from the station de-
gired. This is a big improvement over the
loop, which gives blgnals at & maximum
from two (hrecmons 180° apart.

The system is very simple and, once ad-
justed, rarely needs any attention over a
considerable range of wave lengths. The
chief difference beitween the Beverage wire
and the ordinary antenna or loop is that it
is an aperiodic structure and consequently
is not tuned in the ordinary manner, *nor
does its length bear an important relation
to the wave length at which it is being used.
The simplest Beverage wire, such as used
by Mr. Godley in Scofland during ouor
Trans-Atlantic tests, is similar to Figure 1.
The length of wire to be used iz usually
gpecified as one wave length but it is not
necessary to have such a long wire. For
two hundred meters a wave length would

HE Beverage antenna, igs an exceed-
ingly efficient collector of electro-

*The Reinartz tuner seems ecspecially adapted
te this wmerial, it exciting circuit being aperi
odic in itself.—HEd.,

be nearly 700 feet but reasonably good re-
gults can be obtained with a wire of half
this length. Below this length the sigmal
strength falls off considerably.

Neither are its directional characteristies
so exact that it must point precisely at
the station desired. A wvariation of a few
degrees makes practically no difference.
For example, a Beverage wire pointing esst
will receive mbout seven-tenths the energy
from the northeast or southeast and of
course little or no signals from the north,
west, or south. If is guggested that the
subJed, of spherieal triangles and great
circle arcs be looked into before laying out
a4 Beverage wire to receive from a iong
distance to the east or west so that it may
be directed sufficiently fo the north to eom-
penqate for the curvature of the earth.*

Heferring to Figure 1, the antenna A is
a single wire which may be any height
practicable, generally between aix amd
cighteen feet. At the station end of the
line is the transformer L,L, which coupies
the e¢nergy from the dntenna to the re-
cennng set, E‘he exact values of the wﬂu

“Knomnz vhe iatitude and longitude of two peoinis,
A and B, the angle at B (F) between line AR
and true unorth can be found by substitution ie
the folloewing formuiae: :

tan M- tan (90°%-.dat. B) cos (long. A—long, B}
cot e cot(iong. A-—ionz. B)sin ([ 80 ¢ —iat. A1 —BL)

sin M

—Rd

AL D LIVI
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will have to be determined experimentally
as there is practically no data available as
vet on the behavior of this system at short
wave lengths., It is wug’g’ested that eoil
L, for waves between 200 and h(NJ meters
should counsist of about 30 turns of No. 24
DLC.C. magnet wire on & three inch tube and
I, a tapped coil with a total of about 60
turns of the same size wire. The tightest
eoupling will in general be found to be best
#0 as to get the maximum energy.

o
w3
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zecond method has been devised that over-
comes this dlfﬁculty.

in Flgure we have two wires going to a
transformer L,L,, the primary of which is
wmunded thru the non-inductive resistance
B. Bignals or ether disturbances striking
both wires equally go to earth thru the
resistance and prodnee no effect on the sef
if everything is balanced, as the vurrent
induced in L, by the haives of L, .vﬂl be
equal znd opposite. On the other end of

26272
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The resistance B ut the far end is very
important. In the ordinary oscillating an-
tenna the voltage is maximum at the end
farthest from the lead-in so that reflection
occurs at the free end. The function of the
resistance R is to make the antenna aperi-
odic by allowing the voltage built up at the
free end to leak off to ground. It absorbs
all the energy that comes from the direc-
tion opposite to the signal and yet is
sufficiently high so that the antenna system
cannot act as a loop. The resistance should
equal the inductance in henries divided by
the capacity in 1arads {(in absolute units}
of the line. It is quite a difficult matter
to make such measurements so that the
usual method, especially for the amateur,
is to make various adjustments of this
resistance and find which one works best.

: . o ; s 2 kg
Direction of Swvel of sl waves Hear

LT §
‘\‘*, A
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the wire the secondary L., of the trans-
former I,L, connects to the middle tap of
the primary L,., When signais come from
the direction indicated by the full line ar-
rows, striking each wire equally, the signals
have a path to ground as in the previous
case, inducing mo current in [, but the
current to ground flowing thru I, induces
a current in I, which cireulates thru the
two antenna wires ang indicated by the
dotted arrows. This circulating current,
traveling thru both halves of the coil L, in
the same direction, induces energy in L.,.
The receiver then responds to the sigmal
and the system gives a directional antenna
as before, but directional from the opposite
direction to that of the single wire of Fig. 1

In practice the wires are in a horizontal
plane spaced from 12 to 18 inches apart

uli

e Divection of {rave/ .:» _,,vmv/ waves feard ~e—

e irectron of Lravel! oF signal
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The vesistance probably will be in the
neighborhood of 200 ohms and should be
non-induetive and variable in small steps.
The ground at the far end of the antenna
need not be as elaborate us a transmitting

ground hecause additional vesistance is
added in the vrheostat. However, the

ground should be deep enough to have a
constant resistance for all weather econ-
ditions so it will not he necessary to make
daily changes in the rheostat. The system
when properly adjusted iz so very, “much
better than the ordinary one that it is well
worth a large amount of effort.

The vircuit described above has the dig-
advantage that the resistance is at the far
end. As it would be much better if this
adjustment could be made at the station, &

24

et

and the same distance above ground as in

the case of the single wire. /
~ For L, and Ls wind 30 to B0 turns of No.
24 D.C.C, magnet wire on a four inch tube.
L, is a tapped coil of about 60 turns of the
same wire wound on a tube three inches in
diameter, and 1., is 80 to 50 turns on ihe
same size tube. The eoupling should be asg
close as possible between L, and L, &' .ough
it may be found desirable to Ioosen the
coupling between L, and L,. ‘I probably
should be a variable resistance around 200
obms. Due o the fact that there is con-
siderable magnetic leakage in the two halves
of L, there is likely to be reflection at this
point so it is suggested that a wvariable
condenser ¢ and inductance Iy be inserted

{Concluded on page 58)
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Modulation in Radio Telephony

@

& Paper Presented by L. C. F. Horle* at a meeting of the Radio Club of America,

Columbia University.

as applied to radio felephony, I have

nothing new to bring to vou. In this

article, however, 1 want to review the

vartous methods of modulation which
have been used in the past, and also {o
point out several lines of experimentation
which shouid be fellowed up.

The problem of modulation is as old as
radio. This may not be in the aspect in
which we have becoine accustomed to think
about it, perhaps, but, if we define modula-
tion by *the degree to which the wave
form of the vadio-irequency current de-
parts from constant amplitude”, we find
that rhis departure vr degree of modula-
tion is invoilved in the problem which we
have been trying te solve in all types of
transmitters.

In spark sets the attempt has always
heen to make the wave-form as nearly
sinusoidal as possible. There are two rea-
sons for this. First, the greater the de-
parture from the continuous or sinusocidal
wave, the greater has been the resunltant
interference; and second, the greater this
departure the less power we are able to
use with a given aerial. Figs. 1, 2, and 3
show more clearly what is meant by this.
‘The last of these figures shows what we
have been accustomed to eall a highly
damped woscillation, since the oscillations
die out very rapidly. Fig. 2 shows an oscil-
lation which is not so highly damped. Now,
since the average height of this wave-form
is a direct measure of the power in the
circuit, it is evident that the wave form
~ of Fig. 2 represents more power than does
that of Fig. 3. The height of the first alter-
nation is limited in both cases by the an-
tenna circuit, since the value of the current
cannot exceed & certain specified value with-
out causing the antenna insulators to break
down, or at least giving rise to serious
corona with resultant losses. Hence it is
important that the wave decay very slowly
in order that the average value of the
current may be as high as possible, re-
sulting in & maximum of power in the
antenna. We have termed this rate of
decay the decrement or logarithmic decre-
ment of the circuit and have worked to
keep it as low as possible.

In the undamped transmitter we have
gecured & wave-form in which the decre-
*Consulting Kadip Eingineer,

IN discugsing the subject of modulation

ment is practically zero; that is, the wave
shows almost no decay and is aimost com-
pletely sinusoidal. ({Fig. 1.) Having se-
cured this long aimed-at rvesmult, however,
we find that we have a type of radio wave
which makes no impression on the usual
radio receiver; that is, one which merely
rectifies the incoming wave and passes the
rectified current through the telephones.

It is of interest to trace through the re-
celving circuit to see what happens to a
wave of this type. Fig. 4 gives the con-
nection diagram of a simple rectifying cir-
enit using a crystal detector. The wave
form of the current impressed on the an-
tenna is identical with that shown in Fig.
1, and the voltage which this develops
across the detector is also of substantially
the same form. But, due to the rectifying
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properties of the crystal, it is converted
into & wave form such as is shown in Fig.
5(a). This differs from Fig. 1 only in
that the lower half of the wave has been
eliminated, leaving merely the half on the
upper side of the axis.

It is evident that a wave form approxi-
mating this one could be secured if a sinu-
soidal wave, as Fig b(e), were super-
imposed on a direet current, Fig. 5ib).
In the receiver, however, in order to make
the incoming energy effective in the tele-
phones, we separate the rectified current
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into these two components. The telephone
and the telephone condenser are a very sat-
isfactory combination for doing this. The
telephone condenser will not allow the
direct current component to pass, while the
telephones, due to their high impedance to
radio-frequencies, will not allow the high
frequency component to flow. The result
is, that the radio-frequency component is
forced to go through the condenser, while
the D.C. component is forced to flow
through the telephones,

1l
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It is evident then that no signal will be
audible in the phones if the transmitter is
keyed in the usual manner. The only re-
sult will be a starting and stopping of a
direct current through this part of the cir-
enit.  This accounts for the dull eclicks
which are heard when & continuous wave
transmitter is operated near our receiving
stations, Dince a detector is probably less
sensitive when a direct current is flowing
through ii, this also accounts for the
“blocking” of the detector when a nearby
and powerful transmitter of the undamped
type is in operation, even though the sig-
nals from the latter station are not evident
in the telephones.

Let us observe what happens when the
transmitted wave iz modulated, as in Fig.
6i(a) where the current in the trans-
mitting antenna never becomes zero, or
rather where the wave never dies out. This
ig rectified by the detector in the receiving
circuit as shown in Fig. 6(b), and then

is broken up into its two components, Figs. .

6ic) and 6(d), as described before. The
high-frequency component passes through
the telephone c¢ondenser, while the low-
frequency component goes through the tele-
phones and gives the signal. 1t iz to be
noted, however, that it is only the “humps”
in the latter current which affect the tele-
phones, and that the D.C. component passes
directly through and causes no response.
Thus if the modulation is not complete,
part of the energy, while it is present in
the veceiving cireuit and actually in the
phones, does not make itself at all evident
to the operator. It is essential, therefore,
that all power that is available in the
transmitting antenna he modulated by the
voice, if the greatest signal strength in
the receiver or the greatest range is to be
attained.

T T 15

This lack of complete modulation is the
limitation which kept radio telephony from
reaching its present stage of development
for many years. The only requirement
which had to be met in the construction of
a radio telephone system, other than a
gatisfactory modulation scheme, was a high
frequency generator of rveasonable capa-
¢ity. 'The latter has been available for
yvears in the form of the are, and recently
in the form of the high frequency salter-
nator,

The problem of modulating the arc has
been unsolved for years, and eyen today
no satisfactory method is available. 'This
results from the condition which always
exists in modulating a generator which of
itself has no amplifying characteristics. To
accomplish modulation in such a case, it is
axiomatic that the power capacity of the
modulator must be approximately equal to
the power capacity of the generator. Thus
in the case of a 5 K.W. arc, we must have
as a modulator a source of voice power
which is capable of delivering about 5 K.W.
At this time there is no such source of
power available.

FiG. 5 (b)
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This is evident from the inspection of a
hypothetical modulation system shown in
Fig. 7. Here we have a high frequency
generator in shunt with a resistance, the
value of which is caused to be varied by
means of the voice. Let us observe what
the conditions must be if this modulator is
to completely modulate the output of the
generator. The curves show the wave-form
resulting from the operation of the modu-
lator. Where the modulated wave form de-
parts from the undamped, the power is evi-
dently being absorbed in the modulator. The
modulated and unmodulated wave forms are
shown superimposed and the area of the
unmodulated wave form not covered by the
modulated wave form is proportional to the
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power being absorbed by the modulator. It -
is evident that ¢ bout as much power is be-
1g absorbed in the modulator as i being
absorbed in the antenna. This relation is not
at all -precise, of course, but in a general
way, the capacity for power abwrnnon of
the modulator must be abont equal to the
power capacity of the generator,

This unfortunate characteristic is the
limitation which applies to all absorption
schemes of modulation, and indicates the
seriousness of the problem which is met in
the attempt to modulate high-power gener-
atorg such as the arc or high-frequency
alternator when absorption methods are re-
sorted to,

Systems have been worked out for the
modulation of such generators by various
schemes involving the use of the miero-
phone.. The oldest type of these is that
which uses & telephone transmitter in the
antenna cireuit, where the change in the re-
sistance of the microphone caused by the
voice causes a change in the antenna cur-
rent much asg is shown in F ig. 7. ‘This
scheme was worked with varying degrees
of zuccess by the Federal Telegraph Co.
on the west coast some ten or tweive years
ago, and also by the DeForest Co. and the
‘olling Co. in the east, at sbout the same
time. In all cases the power capacity of
the microphone was the limiting facter in
the operation of the zystems, and invaria-
2bly becanse of the limited modulation pos-
sibilities of tlus piece of apparatus, the
transmission was extremely unsatisfactory.
The capacity of the microphones was in-
ereased by water-jacketing and similar
ﬁ,ubterfug.cs. but aven then only 2 small
fraction of i’he power was modulated. &
transmitter of 10 K.W. was barely sufficient
for transmission over ranges of one hun-
dred and two hundred miles, and even this
was possible only under \erv wood con-
ditions. These several hmlta‘aons which
militate against the general use of absorp-
tion svstems for modulation suggest the
e.idVlﬁd.bll ty of two uther methods.

The frst that suggests iiself is one in

"hich the quF‘f of thH ""ru:l‘al"(n‘ is made

in some manner wherehv
zquality of power ca;u«.w
pected not to hold. Thk
which the reactance of some ;mrt 3
gireuit is changed with & resultant Jlange
in the wave-length of the transmitted wave,
or with a ﬁhange in the current in the an-
tenna. ‘This latter szcheme offers infinite
apportunity for perimentation. Heveral
methods have aireadv been devized to ac-
complish this 1*e<ult and others may be
looked forward to in the future for the
complete solution of the problem.

Dr. Alexanderson’s method of controlling
the high fregquency alternator and WMr.
Ernest Amy’s magnetic modulator are the
two that come to mind at this time. In the
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former the generator ig connected o the
antenna in such & way as to inciude an
iron core inductance, the reactance of which
can be changed by the voice currents. The
value of the inductance ¢an of course he
changed by providing the iron core with
two mndmgs, one of which carries the
\mce nurrents. and the other uf Wmoh car-

mrr:mt bauw‘ prorpcted m:amsn the induced
radio frequency current. The inductance
and consequently the reactance of such a
coil will depend on the values of the exeit-
ing currents in the windings. Variations
of the values of these will change the flux

Fi. & ()
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density in the core, and hence the induct~
anee of the coil as » whole, If such a coil
v placed in the antenna cireuit, or in a
Ioeal cirenit coupled to the antenna rcircuit,
and tuned to resonance wit'h it, the wave
length of such a circuit will he varied
by the voiee current flowing in the e ,.qutxng
wmdmg, and this (‘hal’lﬂ'\: i wave
will cause the current in the dntenna
cuit to be modulated by the voice.
imethod has the advantage that relatively
small armounts of power will cause rather
largse jations in the reactance of the coil,
and hence vary the current in the antenna
between very wide limits. For the conirol of
& single 100 K. W. salternator, however,
many times the power available in a mi-
crophone is required. However, the power
required for modulating the output of *uch
an alternator is, perhaps, not over Lo,
the total output, and this is a Lremendous
improvement over the ordinary absorption
method.
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Mr. Amy's modulator is supposed to
operate on a very similar principle, but it
is probable that it is as much a loss device
as a reactance device. It consists, I am
told, of an iron core having an exciting
winding which carries the voice currents
and a winding which carries the power cur-
rents of the antenna cireuit. The resist-
ance and reactance of the antenna circuit
winding depends on the flux in the core,
and this flux is caused to vary with the
voice currents. Thus the device becomes
a rather hybrid absorption and reactance
device and one in which the equality of
power capacities does not hold very pre-
eisely.

Noditztor

Cenerpbor
| » C/j enernito.
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Antenna Current-Limodi/ated
Fig. 7 (b}

UﬂufJﬂUﬂUﬂVnVAUﬂUﬂUﬂUﬂUAVAV
Anlenna Current -Modulated
Fig. 7 (<)

It is conceivable that a scheme might
be worked out whereby the reactance
method of control may be used and the
ratio of the power required to operate the
modulator to the power which it will modu-
late made smaller than in either of these
devices. It is along this line that the
efforts of the experimenter should be
directed. With the development of the high-
power vacuum tubes now available and the
special circuits and special equipment for
their operation now developed, there still
remains the problem of simple and efficient
modulation.  Until this problem is solved
it is doubtful whether long distance radio
telephone communication will be successful-
ly accomplished.

The power-contro]l methods, while the
most commonly used, were the last to be
developed, and the most effective of them
are those which are applicable to the vac-
uum tube generator. The tube because of

—
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its inherent amplifying characteristics sug-
gests immediately the possibility of the con-
trol of large values of power by the use of
camparativeiy small amount of power. In
this connection the grid cireuit suggests
itself most forcibly for use in modulation,
since this circuit is one of high impedance,
very high in fact, and is furthermore a
circuit in which the voltage which will re-
duce the power in the antenna circuit from
its maximum to zero ecauses very little
current to flow and consequently very little
power to be dissipated. The objection to
this method of modulation lies in the fact
that it is very critical in adjustment, and
also that great distortion is likely to take
place unless extreme care is used in making
adjustment,.

Mr. Kischpaugh in his paper before the
Radio Club of America some time ago
showed characteristic curves which make
this peint very well. This is shown in Fig.

The grid voltage is plotted against the
antenna current, and shows a rather slow-
ly varying antenna current for high values
of the grid voltage, and a very sharp drop-
ping off of this current for lower values of
this potential. It is evident that with the
grid biased to make its mean voltage that
of the point “c”, the change in the antenna
current will be small for a given voice volt-
age applied to the grid. On the other hand,
for a mean grid voltage somewhere be-
tween “a” and “b” on the curve, the change
in antenna current will be large for a given
change in the grid potential. In addition
there is very little power required for
modulation when the grid is fixed at this
latter potential, since the more negative
the grid the less current and con-
sequently the less the power required for
modulation.
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Unfortunately, however, minor variations
of the constants of the antenna or local
eircuit will destroy any adjustment which
is obtained in the grid circuit, and only by
constant readjustment ean the ecircuit be
kept in such condition that modulation is
effectively accomplished. In addition to
this, experience shows that with the usual
care in adjustment which is given by the
amateur to his transmitfer, the grid-
modulation circuit usually results in very
serious distortion.



18 QST

These then are the objections which mili-
tate against grid modulation. It has been
used quite successfully and it appears that
certain commercial companies are now
planning on its use, but general experience
indicates that some more reliable and easily
adjustable method is essential.

A
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FIG. 9

The second modulation scheme that is in
common use is the so-called “‘constant cur-
rent” scheme or plate circuit modulation.
This scheme is shown in Fig. 9, and this is
the one with which we are probably most
familiar. It may be considered either an
absorption method or a power control
method, depending on whether the modu-
lator tube 1s viewed as part of the power
supply or part of the generating circuit.
This ecircuit operates by changing the
voltage on the plate of the oscillator. This
is accomplished by changing the current
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thru the modulator by means of changes of
the grid potential of the modulator tube.
Because of the fact that the output power
is reasonably proportional to the voltage
on the plate of the oscillating tube, and
this in turn varies with the voltage on the
grid of the modulator tube, we have a
scheme in which (when sufficient fllament
emission is available} distortion is not a
serious factor, and one in which the ad-
justment is not seriously critical. Its out-
standing advantage lies in the fact that
the adjustments which are required for
best modulation are in the main independ-
ent of the adjustments of the generating
circuit, For this reason, if there were no
other Teason, it is to be preferred to the
grid modulation scheme.

In closing, let me say that this segrega-
tion of adjustments or of control is the
characteristic which differentiates all effec-
tive and easily-usable radio schemes and
apparatus from the less usable tvpes and
that in any radio equipment which is to
be successful, whether it be a radio tele-
phone transmitter, an amplifier, a receiver,
a loud speaker, or what not, the aim of the
experimenter should be not only to muke
the most highly effective device but also
to make one in which the various factors
that go to make operation successful are
separately controllable. This should be
done even at a slight sacrifice of efficiency.
If it is successfully carried out, the aver-
age efficiency of operation will be greatly
increased over that of a device which is
capable of much higher absolute efficiency
but which requires infinitely careful adjust-
ment because of the fact that its controls
vary more than one factor at a time.

New England Division Daylight Tests

By P. F. Robinson, Division Manager

its first daylight relay on its routes

from northern Maine to southern

Connecticut, ie., 1BRQ to 1AWB,
The tests were arranged with the view of
interesting the Operating Department per-
sonnel in daylight relay work and also in
preparation for the first Daylight Trans-
cons,

In order to make a fairly good showing
it was necessary to notify about fifty sta-
tions that the tests would take place.
This was done from one to two days before
the tests and practically every station to
whom notice was sent was on the job, In
view of the short notice given this was
very remarkable response and if such in-
terest is displayed right along there is no
reason why considerable traflic cannot be

N SBunday, May 14, 1922, the N. E.
Division of the A.R.R.L. conducted

handled during daylight on Sundays and
holidays.

Complete logs were turned in by all but
one of the stations which participated in the
tests and from them a lot of very interest-
ing and valuable information was gathered
with regard to conditions in certain local-
ities, fading of signals, relative value of
spark signals as compared with C.W., ete.
Unfortunately a fire in the radio shack at
1CK where all the records were kept de-
stroyed everything but it is hoped to con-
duct further tests and keep the records in
a safe or in some good place until they can
be used.

The best work done was the trans-
mission of a message from Connecticut to
Maine and the reception of a reply at the
station of origin inside of 56 minutes.
Consgidering that a year ago this would
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have taken at least two weeks, even at
night, this was very good work. Subse-
quent examination of the log sheets turned
in by the various stations showed that in
many cases the messages were copied from
stations several jumps away from them
and that if the message had been sent as
soon as first copied the time of delivery
would have been greatly reduced. FEight
messages successfully completed their jour-
ney during the schedule set for them and
two others which got bhung up somewhere
came through the next night.

A peculiarity was observed in that no
spark signals from stations south of Boston
were heard during the test but stations
north usmg‘ spark were all heard o.k. while
only one W, station came through from
the north. The southesn C.W. stations
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came through steadily thoughout the whole
test.

A great deal of credit must be given to
the following stations for efficient handling
of traffic: 1ACO, 1ADC, 1AW, 1AWB,
1AZW, 1BRQ, 1CK, 1FM, 1FW, 1PR, 1QP
and 1RV. Of these stations 1AZW was
heard over practlcallv the entire dnnsxon,
his call being listed in all but one of the
logs turned in. Thanks are extended to
the many other stations who were on the
job but who did not take active part in
the relaying or whom I may have left out
on account of loss of their records in the
fire.

In response to numerous requests more
tests will be run and more time will be
given in preparation for them so that the
distances may be covered in shorter time.

5ZA Gets Hoover Cup for 1921

HE entries in the contest for the
Becretary of Commerce’s Cup for
America’s Best All-Around Amateur
station for 1921, in which the major
portion of the apparatus is (o be
home-made, were considered by a special
meeting of the A.R.R.L. Board of Direction
on May 26th. 1t was of course, u process
of elimination. When each director had
studied all the entries and announced that
he had made 2 decision in his own wmind,
the chairman called for & vote and it was
unanimously in favor of Louis Palconi’s
well known 5ZA at Roswell, New Mexico.
The announcement that ﬂle Department
of Commerce would give a handsome cup
each year during the present administration
to the best amateur station in the country,
under certain regulations, was made in
QST Jast winter. Chief Radio Inspector
Terrell conveyed the glad tidings to our
First A.R.R.L. National Convention. Secre-
tary Hoover desired the cup to be given

under regulations to be drawn up by the
AR.R.L. Board of Direction but specified
that it was to be primarily an encourage-
ment to home- Lunstructlon——mappax atug built
by the amateur. The rules for the contest
were published on p. 20-22 of QST for last
January. There is to be a cup each vear.
Because the scheme was late in starting,
entries for the 1921 cup were received up to
March 1st, and it is that award which has
just been made.

By its terms Mr. Falconi is signally hon-
ored—of all the home-made stations in
the contest his is unanimously voted the
best. And everyone knows that BZA is a
real performer and will be glad to see this
recognition given his long and hard work.
Bravo, Falconi, ellaboy!

In our next issue we expect to have a
photograph and description of the beautiful
cup which secretary Hoover is presenting
to the winner. This month we publish

A Description of Station 5ZA

By lL.ouis

ZA was installed at the conclusion of
lhe European War. The present set
is the result of three years’ improving
and rebuilding. In every case efficiency has
beeti the main consideration in the design
and construction of the apparatus. How-
ever, good appearance was taken care of ag
much as possible and still maintain effici-
ency. ‘The apparatus is entirely home-made
and the layout of the units original.
The station can be divided into five parts:
(1}  200-watt C.W., I.C.W., fone.
(2} 1 K.W., rotary spark transmitter.
{3) &Switchboard.
) Recgiving eabinet.
{5) Aerial and ground system.

-~
w

Falconi

I will endeavor to give a complete descrip-
tion of the units.
The C.W. Unit

The C.W. unit is built to accomodate a
total of 4 fifty watt power tubes and one
H-watt speech amplifier tube. The circuit
used is a modified Hartley with Heising or
constant current modulation for phone. All
tubes are used for C.W. and I.C.W. Two
tubes are used for modulators and two as
oscillators for phone. The small H-watt
speech amplifier is automatically connected
when the microphone jack is inserted.

The entire set is mounted on a bakelite
panel, 18 by 24 inches. The panel is sup-
ported by an aluminum frame (the alumi-
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nom wag ohtained from a wrecked sero-
plane, cut into strips and bent like angle-
iron.) fron has been avoided az much asg
possible in the construetion of the set, and
ary metal of whatever nature
teft out. Another point followed
gn of the set was the «—:hm.marmn of
ble condensers. The wiring dia-
gram s gv'»n in Fig. 4. Grid coil adjusi-
ment is made by variable coupling and vari-
nductance, the combination of the two
ustment desived.

At the

Referring to front view of set:
top center of panel is the thermo-couple
radiation ammeter in the aerial lead. To
right of said meter is the oscillator tube
peep-hole and to left is the modulator tube

peep-hole, Copper asvreen is placed over
the holes. Just under the radiation meter
is a large knob which controls the ehange-
over switch, to throw from C.W. fo phone.
This switch is really two switches in one.
One is a single-pole double-throw and
throws the modulator grid trom oaullatmg
to modulating position and the other iz a
single- -pole nmgie—thw = which shorts the
mdlo Lrequencv chorke eoil between plates
in the C.W. po *mon The blades of the two
switches are linkzd by a bakelite strip and
thus one knob throws both. The small knob
at right center controls the rheostat in the
primary of the filament transformer, while
the small knob to left of center controls the
rheostat in the filament eircuit of the speech

amplifier. Tn the left lower corner is the
filament voltmeter and the right lower
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corner is the plate milliammeter. Between
the two meters i3 a variable grid leak which
iz used in connection with a fixed leak for
close adjustments. Tnder the grid leak s
the microphone jack. ‘Uhis jack is #
with two auxilliary eontacts which
when the plug is inserted; these
contrel the lighting of the speec T
tube, the tube burning only when plug iz
i The large post at the ight of the punel
tor aerial connection and the small bind-
ing post at lower right for nnd.  The
sraall posts under the jack connect to the
storage battery and to the i"-*ansmﬁ;tmk key.
In e upper left of the panel is a zmall
gwitch to throw the veltmeter from bower
tubes {o amplifier tube. On the szide of the
st may be seon the resistances used in the
speech amplifier and the small panel on
which is mounted the dmplmer tube, modu-
lation transformer, and fixed condenser.
The handle .vc,mtruillng the d coupling
and inductance iz also visible. Part of the
antenna-plate inductance can be seen. Re-
ferring o the photo of the back of W,
set: The antenna-plate inductance with

7

grid coil inside is plainly seen. The grid
coil siides on two brass rods attached to the
large coil tube, The large coil is wound
on a S-inch tube, threaded 5 to the inch,
with 40 fturns of No. 8 bare hard-drawn
copper wire., Pieces of the gsame wire #
inch long are soldered end up to every turn
for taps, cvery other tap staggered about
2 inches apart. Plugs with holes to fit the
wire taps ave used for connections. The
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grid coil is wound on a 4-inch tube,
threaded to take 50 turns of D.C.C. No. 16
copper wire. Taps are faken every 10
turns and brought to a switch fitted to end
of grid coil tube. The switch handle is
extended 50 as to proiect from the side of
the unit znd & good insulating hand}e
fitted to it. Thus the number of turns in
grid coi] and its coupling are controlled at
once. The socket agsembly is home-made
and has 4 wsockets to fit B0-watt tubes, zll
on the same bakelite base. Intergrid chokes
and protective gaps are built in. The sudio
frequency choke in the D.C. power lead
was made by winding about 4 pounds of
No. 2% cnameled copper wire on an open
core 11 inches zquare and 6 inches long.
The same is mounted on a bakelite strip
under the socket assembly. It is not known
how near theoretically correct the constru-
tion of this coil is, but the results have been
good und the modulation excellent. The
rhieostat at the left of the photo is in the
filament transformer primary. The fila-
ment transformer ig just back of this rheo-

stat and is mounted to the back of the °

whole unit. The two large binding posts in
front of the rheostat are for the 1000 volts
D.C. The filter elements are plainly seen,
two single coil chokes and two condensers.
The amplifier tube on other side of unit is

visible.
\

tenna
fnaductarice

Smal’
/na'ucténce
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It will be noted that the apparatus is so
distributed that all roundabout connections
are avoided. All connections in the oscil-
lating circuit are short and direct. 'The
wiring is done entirely with No. 8 eopper
wire for the power circuits and No. 14 for
the modulation cireuit. ~All connections
are suldered. Tne complete unit is very
rigid and easily handled. It might be
added that to date only twe power tubes
have been used but full power will be avail-
able at sometime in the future.

Straight C.W. transmission is accom-
plished by shorting a 1 MF condenser in
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the grid circuit. For LCW. o 8¢
connected in the ground lead in a very

way. 'To my knowledge [ have not seen
any deseription of {his zrrangement for
the chopper. [t is connected #s shown in
}312; 1. 1t will be noticed that all the
chopper does is to short & swmall inductance
of % few turns of heavy eopper wire, thus
ahangmg‘ the wave iength every hme ©on-
tact 13 made. [f the inductance is made
large ¢nough, reception can be made on two
waves. For hest results, however, the
cvhange in wave should be only & few
meters. This arrangement has the advant-
age of making the wave x'omewhat broad,
and for calling it is ideal. A beiter method
would be to have two ‘honper dises so
that when one is in contact, the other is
not. 'Thus the set could oscillate at one
wave at a time only whereas with the other
arrangement it iz doubtful if all of the
snergy is actually modulated. Results have
heen perfect.

Frfament
Frarrsforogs

Adiusbadle ‘ff >
Resastonce W

rov. 4.C.

When this set was first placed in opera-
tion, trouble was experienced from the
drop in voltage across the power line when
the generators took up the load. Every
time the key was pressed the filament volt-
age went down. That spoiled the tone so
that the compensating wave method of
signalling was attempted. That system
works OK as to tone but the disadvantages
were s0 great that it had to be abandoned.
It was soon found that the tubes could not
be loaded to the same extent, that it was
not very economical, and also that the
eompensating wave caused QRM. The
flickering trouble was solved bv the ar-
rangement of Fig. 2. As will be seen a
small variable 1heostat is connected in the
primary uzcult of the filament transformer.
A relay is connected so that when closed
the active portion of the vesistance is
shorted. The winding of the reiay is con-
nected in the negative lead of the 1000-
volt eircuit supplying power to the plates.
The action is as follows: when the key is
open, the tube filament current iz limited
by the resistance, but upon closing the key,
power flows thru the relay closing same
and shorting the resistance. Now the
tendency is for the filament current to rise
but since the voltage across the power line
drops, the drop and rise neutralize and the
fllament voltage remains constant. By
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changing the value of the resistance, any
load drop can be taken care of. The device
can be used in any circuit where a drop in
voltage is objectionable. The resistance
can be so chosen that the tubes will burn
at low brillancy with key up and burn

QST
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frame, It is clearly seen in the view. The
motor is bolted to the center of the marble
slab by means of the motor thru-bolts which
were lengthened for the purpose, and the
shaft projects thru the front of the panel.
It will be noticed that the gap dise is housed

S0 il

} .FiG &
i\\ Connection Dnagram

 for C.W.-1L.Cw.

fane Set

normal with key down, thus zaving the life
of the tubes.

Power to the C.W. set is supplied by two
200-watt 500-volt generator sets in series
for 1000 volts,

The Spark 3Set

This is a 1 K.W, rotary gap spark trans-
mitter, It comprises a 1 KW. {rans-
former in duplicate, rotary gap driven by
a “synk” motor, copper strip O.T., oil
immersed condenser, and thermo-muple
radiation meter,

| fE%“:‘)
L .

By,

The. wt is mounted as

i“vv s cover iitted with double glass front so
that the gap action can be noticed. The
stationary electrode holders are made of
~’* " copper pipe with rather thlck wall, and
threaded the whole length. The. holders
pass thru two holes in the panel and are
holted by two heavy nuts on each side of
panel. Slots are cut in their ends for the
i-inch-wide stationary electrodes. Smaall
boits thru the end of the holders clamp the
electrodes tight., This construetion is rigid,
o say the least, and absoluiely t(akes the
gap out of the toy class. So many
of the gaps on the market ure

Ed

made for looks, and the little nick-
eled binding posts for connections
are truly amusmg when 2-inch
ribbon is advised in the oscillating
eireuit. Very close adjustments

/ A
e
Fry
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can be had with this gap and there
is no danger of warping or other
disturbance destroying the adjust-

ment.

L
L FiG 4 LA 1
Power Wiring

one unit on an angle-iron frame in the

shape of an 1, insulator feet being attached

to the lower section.
Referring to photo: The spark gap is
mounted on a 1% inch thick marble slab

which is bolted to the upright part of the

The condenser is just visible,
back of the panel, behind the mo-
tor. It vests on the other part
of the frame. It is made up of %
inch plate glass & by 12 inches
and copper sheets 6 hv 10 inches.
A total of 25 glass plates is used.
The tabs of the copper plates are
all soldered to wide copper strips
which come out thru the top cover thru
hakelite insulation. The c¢ondenser is
placed in a galvanized iron tank and filled
with transformer oil.

The ribbon on the primary of the O.T.
is 2 inches wide and on the secondary it is
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1 inch wide. Two heavy battery charging
elips are used for the wvariable contacts.
The clips are made of brass, the jaws
straightened and the lead covering burned off.

QST
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ceiving set is the cabinet to the extreme

left. Above it may be seen a wavemeter.
The Aecrial System

The antenna system uses two masts 67 ft.

high. These masts each

A kick bhack preventer was made out of
two hlgh-rebmtanue ruds mounted on a fuse
block as shown in Fig. 3.

‘The Switchboard

The switchboard controls all power cir-
cuits and also shifts the circuits so that
the same change-over switch can be used
to control either the C.W. ov gpark set. A
large ammeter shows the power input fo
the transformer. Switches vontrol all of
the power, gap motor, transformer primary,
high voitage D.C., and a change-over switch
is provided to change power connections to
the main antenna echange-over switch.
Fuses are placed in the power line. The
vhoto of the complete station will give an
idea of what the switchboard looks like.
See also Fig., 4, The main change-over
switeh is just in front of the switchboard.
It controls the power to either the C.W. or
the gpark set depending on how the small
gwitch on the switchboard is thrown. For
switching the antenna connection from C.W.
to spark, the O.T. clip is simply taken from
the O.T. and clamped to the antenna post
on the O.W. set.

The Receiver

The receiving set cun be seen 1n the photo
of the station. See also Fig. 5. It is a
variometer regenerative set with two steps
of audio amplification. It is home-made
and standard units were used in its assemb-
ly. A switch is provided so that the ampli-
fier can be used with separate receiving ap-
paratus. Jacks are used for swﬁ:chlng to
either step and also for two sets of fones.
This set has been used two years and has
proven very sensitive. On one occasion, a
Ford spark eoil used by an operator on a
ship just out of San Francisco was heard
and worked with, The set receives the
W, stations as readily as the spark. In
the photo of the complete station, the re-

comprise three sections,
a wooden section for the
bottom and two lengths
of pipe hauled up on the
wooden sections. That
construction allows easy
take-down if repairs are
needed. It is very easy
to erect such a magt, one
of them having been
raised by the writer with-
out any help. The guys
are broken up into 20-
foot lengths by insulators.
Turnbuckies are placed in
every guy.

The antenna proper is
comprised of 4 stranded
wires in T-type. The flat
top is 90 feet long. The
spreaders are 14 feet long and the wires
spaced a little over 4 feet apart. Two
101 inch Electrose insulators in series are
placed at the end of each wire. The lead,
taken from the middle, comes down in fan
style and is bunched just before entering
the station.

7o, primary o
Transisrmer

fuse s

7?) /6 %
ﬁe.m‘émce
Rods —1)

FIG.3

The counterpoise consists of & wires
starting from a point at the station, which
is near one of the masts and spreading out
in fan shape towards the other mast where
the ends cover & space of 50 feet. A more
claborate counterpoise is planned.

Earth connection is made to three buried
hot-water tanks, to pipes, and to buried
wires.



Results
The C.W. set has been used most of the
time with only 500 volts on the plates of
the power inbes due to lack of the other
500 voits, which was just recently obtained.
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follows, “Your sigs QSA here every evening,
please QST to me”. During the month of
ember, the amateur both-way communi-
ation record was broken when direct com-
munication was established with 27T and

The CW. sigs have heen reported from
every state except Maine. 1TS reports sig-
nals 30 feet from the funes using 1000
volts on the plates, and 10 feet from the
fones when using 500 volts. Only one tube

was used for reception. Only two power
tubes have been used to luawe. Mr. C. J.
Dow of Wailuku, Maui, Hawaii reports as

msgs. exchanged. Mr. Godley, in his report
on the Transatlantic Tests in QST gays
“I wish {o express my thanks for the
assistance unwittingly given by one Mr,
Louis Falconi, station 5ZA, Roswell, N. M.
It will be & great surprise to him when he
learns that covering a period of about one
week prior to my sailing, during which time
the apparatus which 1 was to use was
under test, I used his very uniform signals
to check and recheck operation of the equip-

ment. [ did not only receive his signais om
the regenerative znd two steps but also
was able to gt him nicely on a nine fwrn
in conjunction with a super-heterodyne

hen his s s were of such

and regularity aa to enable the
of & hm sounder by the in-
rtion of relays in the cirenit”. Mr. God-
ley was ut that time in New Jersey,

L j tations have been worked

WLL, TEF, 870G, NWO
coast of Virginia., ol in the
Washington. 5ZA has been re-

from every siate except Maine, ziso
nto, Yancouver, Morse, and

anada; ships as far as 1500
t in the Paciiic, ships off the ecoast
rolina, ships in Honduras. Dur-
ing e Transcous last year, the spark
transmitter was one of the transmitters
taking part in the transcontinental record
i 9ZN with ¢JD.

The radiophone has been reported heard
in the following states: Calif., Nevada,
Utah, Minn., Mont., Wyo., Wise., Indiana,
Missouri, Louisiana, and other states closer.
Actual conversation has heen established
with 9XM, 9YAE, 9ZU, 8XB, 5XU, 6TV,
and Juarez, Mexico.

It is repretted that a complete log of
5ZA can not be had. The traffic going thru
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bZA is very heavy. There is only
one operator and the distances

. sten é“ 3 @z-m

covered are so great that trans-
mission is always done under diffi-
culties due to long distance QRM.
Therefore it takes all one’s time to
relay messages and very little is
found for logging, only unusual

FlGG B WIRING OF THE REGENERATIVE RECEIVER

distances and records being taken
down.

Some British Tube Equipment

HRU the courtesy of Messrs., Burn-
ham & Co., London manufacturers
of amateur rvadio equipment, Q8T
has had an opportunity to inspect
and test one of their *“Ultra (11"
Recvivers. The Ultra III, we take it, is
representative of the bLest in British ama-
teur apparatus.

Now when an American amateur gets
hold of & new set there are three things
he wants to know:

What does it look like inside?

What’s the circuit?

How well does it work?

To our delight, both the set and its tubes
arrived in perfect shape. Altho called a
receiver, it should be noted that this is tube
equipment and that no funer is embodied.
It is generally used in connection with
honeycomb «coils. The most outstanding
thing about its appearance is that it is
meant to sit horizontally on the table, in
marked contrast to the vertical-panel style
now exclusively used by American manu-
facturers.

Referring to the photograph of the ex-
terior, the three tubes are respectively a
radio frequency amplifier, a detector, and
an audio frequency amplifier. The switch
in the center of the panel tunes the radio
gstage. Next are two ielephone switches
for tube controls, and at the bottom are
the three rheostats.

Upon getting inside the set, imagine our
surprise at seeing a regular American-built
Pederal 226-W amplifying transformer for
the audio stage! The workmanship and
material thruout the get are wholly above
eriticism — tlawless — but vastly different
from American practice. We of course are
used to seeing a tube set arranged like a
Ford factory—the input coming in one side
to the first tube, leaving its output to enter
a transformer whose output feeds to the
second tube, and so on across a long narrow
cabinet in which the tubes and trans-
formers are arranged as nearly as possible
like & schematie drawing. The Burnham
set is vastly different, as it must be in a

flat set with an almost-square panel. The
wiring runs in every direction and one
needs pencil and er and a half-hour
off to trace out the circuit. It's “all there”,
however, and much ingenuity has been dis-
played in arranging the spaghetti-covered
leads in tripod formation so as to be self-
bracing in running from one side of the
panel to the other. Physically the set is
as good a job as we ever saw, altho we
cannot admit being intrigued by its par-
ticular style of beauty—we prefer logically-

- arranged vertical-panel sets ourselves.

The large coil on the left in the inside
photograph is, as may be guessed, the step-
down telephone transformer. Altho ar-
ranged for use with high-resistance phones,
the British prefer phones of about 120
ohms, which of course requires a telephone
transformer. The various condensers are
all mica-and-copper, securely screwed down
beneath ebonite strips. Above the Federal
transformer is the 2-megohm Mullard grid
leak, while below it is a larger one of 80,000
ohms used in the radio repeating circuit.
The radio-frequency reactance, about which
we shall say more in a moment, is in the
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form of a bobbin with five taps, connected
to the switch points. On either side of it
are the control switches which are most
sturdily built and seemingly fool-proof,
while across the hottom are the three rheos,
smooth-running and reminiscent of our
Remlers.

Now for the circnit. ¥
scheme when all three valves are employed,
the middle or detector valve being arranged

Figure 1 shows the

for regeneration. The method of coupling
the radio amplifier to the detector for waves
below 5000 meters is that known ag react-
auce - capacity, while resistance - capacity
coupling is used for higher waves. The
reactance-capacity method consists in effect
of tuning the output circuit of the radio
amplifier by the selection of the proper
amount ()f,induotame, the voltage drop
across it caused by the signal of course
being greatest at its resonant frequency.
This arrangement will be better understood
by veiference to Mr. Higgy's Figure 2 on
page 35 of QST for last February. For
jong waves there is no need for adjusting
this anode c¢ircuit and in the Burnham set
when the selector switch is placed on the
vight-hand stud marked “Long”, the §0,000-
uhm resistor is ent in to the cireuit {in
series with all of the rveactance) and it
becomes  essentially a resistance—repeater
arrangement.

Altho our diagram shows the set con-
unected with three coils, the British ama-
teurs commonly use with it with but two,
having but one funed cireuit and with
tickler feed-back.

1t shounld now be possible e understand
Flg‘ 2 without difficulty. The main thing
is the swifches, 8, and 8, These are two-
position switches and when both are in thp
“OHF” position the funer and phones are
connected to the detector alone. When b, is
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thrown to “On’”, the detector output is
diverted from the phones to the audio am-
plifier transformer, the amplifier filament
is lighted, and the telephones are auto-
matieally in the amplifier plate cirecuit.
Similarly when &, iz “On” the high-fre-
quency smplifier is lighted, the input
diverted its grid circuit, and its out-
put then connected to the detector. Now
here is an intevesting thing, perhaps litile
appreciated by the average American ama-
teur. Everyone knows that & tickler con-
nection works only one way and that some-
times in hooking up apparatus it may have
to be reversed to get it correct When,
now, it is correct for a detector (and audio
amplifiers if used), if a single stage of
radio amplification is used before the de-
tector, the tickler must be reversed, for the
electrical signs have changed. Thus the
switech &, is eguipped with exira blades
which dutomaucaﬂy reverse the tickler con-
nections as between detector alone and
when it is preceded by r.f. amplification.

So muech for the set. The valves are
nicely made and work very well. All are
hard tubes, working on 60 to 75 wvoits B
battery. Thelr deteotor, so hard that a
grid leak is essential, is as sensitive as most
m’ our gaseous tubes and more stable.
Altho requiring but 4 volts, the set ig oper-
ated on 6 volts to get the proper grid biases
by means of the drops across the rheostats.
Our only eriticism of the tubes is that
whenever the set is jarved, even gently, the
tnbes “ring” like a fire-gong.

E

i)

FIG |

‘When we first tested this set we hooked
it up to a short-wave regenerative receiver
with loose coupling, condenser tuning of
the secondary, and we connected in %he
usnal rvegenerative variometer instead of
using s tickler. The rectifier and audio
stage worked as prettily as any detector-
onestep we ever had but the radio siage
wouldn’t work at all. The first night had
passed before we awoke to the realization
that the tuned-plate-circuit method of re-
generation couldn’t be usged in connection
with a single stage of radio amplification
ahead of the detector, because the polarities
were wrong—and that reversing the vario-
meter leads wouldn’t help. B0 the next
night we tried Coto-Coils, using tickler-
feedback, and got excellent radio-amplifica-
tion on 800 meters without regeneration.
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‘When we had the set working well on 600
meters, with good r.f. amplification, we
were using no tickler reaction and found
that any at all would put the bulb into
oscillation. Cutting out the r.f. stage and
reverting to detector, where the regenera-
tion could be accomplished, the signals were
just as loud, as nearly as we could teil.
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our three precious tubes gave a violent blue
“plick!” and went west at three hundred
million meters per second. As yet we have
not received additional omes and so can
make no report on the operation of the set
on short waves. Mr. Burnham tells us,
however, that the radio stage works ex-
cellently on 180 meters.
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Results on 200 meters, however, were nil,
strong local signals dwindling to faintness
when the radio stage was cut in. A cruel
trick of Fate’s prevented our ever dis-
covering the trouble. The bloody symbois
on the set, “L.T.” and “H.T.” (low fension
and high tension) for the *A” and “B”
hatteries, respectively, got us all mixed up
and so we mixed them ail up, and two of

This test was made on ship traffic off the
Atlantic coast. We have had much the
same luck every time we have endeavored
to use r.f. amplification on short waves—
regeneration must nearly always be sacri-
ficed, and it takes one or two stages of r.f.
amplification to overcome this loss before
additional beneiit begins to be experienced.

An Explanation of the ““Chicago Plan’’

By R. H. G. Mathews

“Chicago Plan”.

April Q8T recorded the award of the Smith Trophy to the Chicago Executive Radio Council,
partly for the conception of the co-operative plan of
Doubtless many of our newer readers wonder what this scheme is, and we therefore
have asked our Centrai Division Manager to give us a brief explanation of its functioning.—-Editor.

jocal amateur government known as the'

¥ in past vears definite orgamization

among the various individual radio clubs

and groups in large cities was desirable,

in these days of hectic radio interest

with new clubs springing up over night,
their membership being composed perhaps
of the most influential and wealthy men of
their various communities, the need of some
such organization as the “Chicago Plan,”
which has proved itself a simple, practical
method of organization, is absolutely im-
perative,

Hingle large radio clubs intended to vo-
ordinate all the rvadio interests of a com-
munity have always failed to give the
perfect eco-operation necessary for the
several different classes of radio men to
pursue their own lines without interference
of one kind or snother.

The so-called “Chicago Plan’ is merely a
method whereby various radio clubs,
whether they be school, social or communi-
ty, may co-operate and regulate radio com-
munication in a truly representative man-

ner. The machinery of this plan, which
derives its name from the fact that it
originated in Chicago, is extremely simple,
Each radio club in the ¢ity of Chicago
naturally elects its own officers. These
officers then automatically become mem-
bers of the Chicago Executive Radio Coun-
«il, which body is composed entirely of
these officers of the various eclubs, six in
number in Chicago, together with various
officials of the A.R.R.L. Central Division.

This body must per se be absolutely
impartial in its adoption of regulations since
its membership is almost entirely an elected
one. No attempt is made by the Conneil
to interfere in any way with the individual
activity of the various affiliated clubs but
the best of co-operation is secured between
them through the friendly personal contact
of the officers, Through regulations the
dues and fees of all clubs are identical.
Any radio man may belong to one or more
of the clubs as desired, and meeting dates
are arranged so that they do not conflict.
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Regulations are drawn covering the time
periods allowed different classes of stations
to operate. It has been found that three
time divisions are necessary, the first for
low powered local work only, the second
for stations desiring to do long distance
work hut not wishing to handle message
traffic and the third for long distance mes-
sage traffic only. It has also been found
advisable to limit operation so that any one
station may transmit during the local and
pither one of the two long distance periods
on any one particular night, but under
no circumstances may transmit during both
long distance perlods on that night.

Puzzie: Which is the wew boy in the neighborhood?

Tres xmc Managers slected by the warious
s orce these regula-
 manager ‘havmg uurm-

“Vn artempts are made to
niforce the W‘e‘ulatinnﬂ hy radio but a iog
is kept and violators notified either by tele-
phone or mail.

Inasmuch as it ig naturally somewhat
difficult to nmpcm— 4 fine or penalty on &
continued oifender it has been mund most
degirable to divide the c¢ity into six dis-
tricts, apportioning each club one of these
digrricts for which it is responsible., Fines

are !mnosed on the clubs according to the
im ation of violators without regard as to
their membership in the clubs. In this way
good co-aperafion has bheen se-
L and since these regulations have been
ct for several vears the *“‘habit” of
¢omplianee has been formed and practieally
no enforeement is needed at the present
time.

With the coming on of radiophone broad-

casting the Chicago Executive Radio Coun-
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eil at first planned a change in its time
schedule to allow & definite period for radio-
phone listening. By sharp tuning of trans-
mitters, however, the necessity of setting
agide a part of the local transmitting period
for this purpose has been obviated, and
since Jong distance work is not allowed
prior to 10:00 P.M., the beginning of the
first long distance period, the low powered
local communication is carried on on low
waves without appreciable interference to
radiophone listeners.

Accordingly, since further regulation was
not necessary, the Chicago Council has
turned its attention toward taking ecare of
the influx of new radio amateurs or novices
who have come into the game because of
radiophone interest. It being extremely in-
advisable from every standpoint to attempt
the ﬁhscourag:ement of these new partici-
pants in the vaudio game, a policy of lrlpndlv
co-operation has been adopted and the Chi
cagn radio clubs, formerly composed er
tirely of radio relay amateurs, are now
mmdly absorbing the new v dinuhone lis~
teners. This poliey has helped both sides
matevially az the slubs have pained many
prominent and influential members who in
turn have g iderably through con-
tact with our “old timers” which have been
through the eari wes of the game and
who have the nnwledze that comes only
‘mth nard & pemenc
Sinece the
go Plan’ its o
imilar mam of nrs‘famz ~tion  have heen
adopted in practically cvery large city in
the country, Where thev are functioning af
the present time. We rould  heartily
recummpnn to the newecomers in this game
of ours a close study of the regﬂiatmms

xisting in their iocalities, bearing in mind
*har these regulations were drawn up by
4 majority of the radio men in that In-
eality, If the res lations are not satig-
factory to any i contingent i
shouid bhe sasy o that they
can be made fair to all aes a4z only by
adoption and emorcnment of abs solutely fair
rnmxlations can any faction in the radio
amateur field hopﬂ to suecceed,

0.5, T @mhe&
Ry L. 0},
«4Mrdav the

an

‘B mAn cime in
oking  rathe hewed up. It ap-

peared that machinist had told
lim how ito grease differentials,

“Way he nasty about it?”

“No I beat him up for not tclling me
gooner. I'd have beat him up harder if he'd
been nasty—but I’d have thanked him just
the same.”

Morgi—If the critic knows what he is
talking about critism is always valuable,
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Notes on the Design of
Small C. W. Transformers

By Geo. E. Hoke, 9DJU

INCE the comparatively recent advent

uf amateur continuous wave frans-

mission, there has been a well-nigh

insatiable demand for specially de-

signed transformers to meet a large
variety of requirements. In the develop-
ment of new diagrams, small transformers
of more or less unusual design are frequent-
iy required, which are in most cases un-
obtainable on the market.

Amateurs are agreed that the results
obtaind by des qnmq an instrument are
such that they are well vepaid for their
trouble in carefully considering & problem
before starting actual construction. This
is especially true in the ecagse of frans-
formers, since it is impossible for one to
wuess at the number of turns and the size
of the wire and the core and have the com-
pleted instrument perform as originally
desired.

The purpose of these notes is to furnish
gufficient data, in as »imphﬁed form as
posgible, to enable the design of almost any
gmail cove type itransiormer up ito one
kilowatt or evenn more. The formulae eon-
tained herein are all obtained from stand-
ard commercial design data :nd have been

found to he t,hp‘fc»ughly reliable.  Each
formula is simplified 2s much as possible,
g0 that a wminimum of substitution and

eomputation {8 necessary,

The equations piven below are applicable
only when 110 volt, 80 cycle Qupnlv iz used,
and transformers designed on +his fata
should be used on no other voltage or fre-
gquency, when maximum efliciency is fo be
obtained and the safety of the instrument
duly regarded.

The first things one must know when de-
signing a tvansformer are the primary
voltage and approximate current, and the
required secondary  voltage and current.

his in formation being at hand, all the
specifications necessary for the consirue-
tion may be ohtained quite easily.

In finding the mumber of turns vn the
primary and secondary windings, substitute
the correct values in  the following
eqguations:

W"’ iooooo 110 §
8o SI— N

where 8, is the number nf primary furns
. lb the number of secondary turns
F, is the primary voltage on tap
. is the secondary voltage required
L, is the primary current
1, is the secondary eurrent.
l\ner the number of turns is obtained,
it is then necessary to find the size of the
wire to be used. This is readily obtained

through the use of the following equations:
Cross-section of Pri. conductor in square

incheg == —

(iross-section of Sec. conductor in square
inches =
1000
Of course this does not give the size of
the wire, (B. & 8.) but the figures obtained
are erely ,,ubstltuted in the following
table and the size of wire selected which
has nearest that same cross-section, For
example, if the eross-section is found to
be 0011 square inches, the table shows us
that #18 B. & 8. wire is the nearest s1ze.
(A Iarger \-lZe is always selected in prefer-
ence to a smaller one, in case the figure lies

hetween two values in the table.)

Hize ross-sect.in Bize C u(nss-kecﬁ in
B.&S. square inches B.&S. sguare inches
[ 02062 19 001012

N1635 20 0008028
297 21 00063 363

01028 ] i

D03155 :25% K

006467 24 H003173

(l()")12” : 0002617
.0001996
S001HR3
0012556
000099538
D0D0T7894

After determining the size of the wire
b0 be used, the ecross-section of the cors
should be computed. This is found by sub-
atituting the number of primsary turns and

the value of the primary rurrent in the
aquation:
L01865 1,8, inches square. {NOT «q. inches)
This figure refers to the section obtained
by cutting thru the leg of the core at any
place.

A fixed rule ¢an hardly be given for the
gize of the “window” oi the core, zince the
insulation used varies so greatly, as does
the imethod of winding., In g«.neral it im
satisfactory to establish one dimension, the
length of the coils, and wind the coils to
fit that particular length, allowing the
other dimensions take care of itself.

In designing a transformer for use in
lighting the filaments of {ransmitting tubes,
the voltage drop caused by application of
the load should not be overlooked. This
drop is usually more than expected; hence
it is safe to add 159 to the required
secondary voltage, thus allowing both for
the qu-load drop and any possible low
feed-line potential.
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Ourselves

YHERE is getting to be quite a bunch
of s at A.R.R.L. beadquarters now,
and in the need for greater efficiency
we have had to coop up ourselves
behind separating partitions so that
gometimes days go by without our seeing
all of the gang. So just to get a good look

at each other we had a little dir_mer recently
hove photograph was taken

at which the ¢

and which we are reproducing so that QST
readers may see what we look like,

In this photograph, left to right regard-
iess of perspeciive, are David H. Houghton,
Arthur Lam-
Mrs. Marjorie A.
R()bt T

QST circulation manager;
oureaux, files and mail;
Foley, circalation department H
Northrop, formerly assiste
tary; Edwin . \dams. QRT ndvertlbmg

manager; Miss Margaret M. (“Peg”) King,
book-keeper and cd«hier, Hiram Perey
"\Iaxun, president of the American Radio
lelay League: Mrs., Matilda M., Herriek,
stenographer; K. B. Warner, ARRIL.
secretary and editor of QST; Fred H.
nell, A.R.R.I. traffic manager; Mrs.
Marie . Seltzer, advertising department;
Miss Margaret M. Mays, operating depari-

[al%

ment;
QST,

After many reorganizations necessitated
by our rapid growth in the past six months,
we now have a splendid little gang at
Headquarters, and A.R.R.L. members pass-
ing thru Hartford ure extended a cordial
invitation to call on us at 1045 Main St.
and look us over.

and Boyd Phelps, assistant editor of

Book Review

INCE the rise of popular interest in
dio, tong and tons of popular liter-
pure have been created on the sub-
ject,  Books live longer than most
other literature and ~‘0 are the most
important additions to the language of our
art. Of books there have heen many, and
it is our purpose here to rveview briefly
a few of them which have come to our
attention. There zre zo wany of them,
and our iime is so limited, that we freely
confess that we have not read & one of
them from cover to cover, but we beiieve
we have studied them enough to hazurd
an opinion of their worth.

fn view of the present scarcity of white
paper it is to be wondered why =0 me of
th ever were printed. They are of

course of all kinds, good, bad, and indiffer-
ent, well illustrated and poorly. Some are
really good and some cobviously have been
written only because there was a chance
to eash-in on the tide of radio interest.
Fortunately, however, they are not all that
way and some instructive and interesting
omtributions have been made possible to
the literature of the art by the assured
financial success awaiting any radio pub-
tication at this time.
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“Radio Receiving for Beginners”, by
Rhey T. Snodgrass and Vietor F. Camp;
The Macmillan Company, New York; 99
pages, 4%x6%, $1.00.

A simple little book designed to answer
the question on the lips of thousands of
people, “How can I receive vadio?” The
circuit drawings are good, and well sup-
ported by numerous group photographs
of actual apparatus. [t treats only on
receiving apparatus. Well written, and
fills the bill.

Mr. Camp, one of the authors, is a
director in the A.R.R.L. and so we were
not surprised to read in the introduction
the advice to the reader to join a local
amateur club and get acquainted with ama-
teurs and the A.R.R.L.

“The Complete Radio Book”, hy Ray-
mond Francis Yates, former editor of
“Hveryday Engineering Magazine,” and
Louis Gerard Pacent; The Century Com-
pany, N. Y.; 330 pages, b5x73%.

Here by long odds is the most interest-
ing and entertaining of all the new books,
and altho we do not know what its price
is it is worth whatever they ask for it.
As its title indicates, it is told almost in
story form and it is certainly easy reading
by comparigson with the average radio text.
Jn most eniertaining fashion the authors
tell the tale of the progress of communi-
cation from savage days to those of mod-
ern civilization. For the first time we
read in this book of the early experiments
of a certain Dr. Mahlon Loomis, & dentist
in Washington, I. C., which certainly form
one of the most interesting chapters in
the history of radio telegraphy. Back in
1869 and 70 Loomis got signals over a
distance of 14 miles between transmitter
and receiver using regular aerials and
ground connections of the Marconi type.
Dr. Loomis did not understand his appa-
ratus and attributed its operation to con-
duction currents in the upper atmosphere.
Indeed it is not known whether actual oscil-
Iation and radiation entered into its opera-
tion, but if it did he anticipated Marconi
by many years.

Reserving the best paragraph for the
last to discuss, we find much in this book
that one would expect in any publication
brought out at this time, but all told in
the game story-book fashion that makes it
a really good book.

Now to get to that Chapter V. After
reading of “radio for everybody”, ‘‘radio
telephony for cveryone”, *radiophone re-
ceiving”, and “radio receiving for hegin-
ners”, it is eertainly a grand and glorious
feeling “o encounter in the present work
the vchapter headed “Radio as a Hobby.”
Hooray for some regular fellers! ‘“Radio is
the master hobby, it is more than a hobbyv;
it is a malady to which thousands of men
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are extremely susceptible.” 8o say the
authors, and more than other book writers
they have helped maintain amateur radio
in its rightful place. With the safe deft
style that we admired before we en-
countered Chapter V, they tell the story
of amateur radio, its joys, the clannish-
ness of amateurs, its appeal to the inven-
tive instinct, and the fun of knowing the
code. In correcting the erroneous im-
pression that the word “amateur means
a person who dabbles with things in a
purely unprofessional manner, they tell of
our transatlantic tests, and print only a
small part of successful operators in the
tests with five typographical errors in what
few are listed, we forgive them because
they did it to help amateur radio. It is in
the chapter on “Radio as a Hobby” that the
authors introduce their descriptions of va-
rious receiving sets. There are eight of
these deseribed in detail from a single-
slide tuning coil with crystal detector to
a three-stage radio frequency amplifier
set operating on a loop. Then they dis-
cuss transmitters in the same manner, from
simple spark coil outfits to continuous wave
sets using two 50-watt tubes. The authors
have probably foreseen the trend of novice
interest and have made their book one that
will continue to be in demand by telling
how to break into the amateur game. A
buzzer practice set iz vecommended, the
reader is told to attend meetings of a wide-
awake club and to undertake the immediate
learning of the language of the dois and
dashes. 'This book endears itseif to us by
devoting a whole page to a chart of the
good old Continental code, and goes right
on to tell the reader what it means to
have & good fist and why he must have
it, how to get acquainted with the “hams”
in his neighborhood, and paints an entranc-
ing pieture of the mysterious jife of a dyed-
in-the-wool amateur, They lead the new-
comer right up to the place where he has
to have a government call book to find
out who the amateur stations are with
whom he is communicating, and then gent-
ly they introduce him to the American
Radio Relay League and advise him to be-
come a member so that he can take part
in the interesting relay programs. Qur
Operating Departmeni is briefly sketched
and a typical Operating Department report
from the Atlantic Division is reproduced
with all its array of call letters, as a word-
picture of the happy little world in which
we real amateurs live.

A chapter on “Who's Who” ygives little
biographical sketches on many of the no-
tables in commercial radio, and the book
concludes with a chapter of ‘“Questions
and Answers” gleaned by one of the authors
while zerving as radio editor on one of the
New York newspapers.

{Concluded on page 19)
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The New Radio Bill

HE long-awaited radio bill has now
made its appearance as an oui-
growth of the Department of Com-
meree . Radio Telephony Conference
and was introduced in the Senate by
Senator Kellogg on June 8th and given the
number #.3694: while the ldentlc:al text was
introduced in the House on Jiune 9th by
Mr. White of Maine under the number
H.R.11964. In the Senate the bill was re-
ferred to the Committes on Intersiate
Uommerce and in the House it went to our
0ld friends the Committee on the Merchant
Marine and Fisheries. At this writing no
further action has been taken and no dates
have bean announced for hearings, The
ie bill now being in hand, arrange-
e heing made as we write these
i an early meeting of our AR.R.L.
Board of Direction to study the bill and de-
termine the League nttitude thevefo.

We are printing the complete text for
the information of A.R.R.L. members and
suggest thai cvervone read it over care-
fully. Get out your copy of the 1912 law
and compare the two. Notice that this bill
does not vepeal the old law in {fofo but
amends it, principally by substituting new
Bections l; 2 and 3. It is for the most part
the work of Congressman Wallace H., White,
who was himself s member of Secretary
Hoover’s conference, and shows deep and
igent study of the radio problem.
ceneral idea of the hill is that the
not specify wave lengths or
classes of stations or any other fechnical
eonsideration but instead shall give almost
uniimited suthority to the Secretary of
Commerce to classify stations, license them,
and make, alter and revoke regulations re-
specting their service, location, wave length,
decrement, range, power, operating hours,
ete., with authority to refuse or revoke a
license whenever it is in the public interest
to do so. It is an open secret that at pres-
ent the Department of Commerce has no
option but to isswe & broadeasting license
to every aspirant that asks for it, regard-
less of the chaos certain to vesult. The
situation at present is entirely out of hand
and confusion reigns supreme on the broad-
cast air. Everyone knows that this con-
dition must not be permitted to eontinue
and it is the primary purpose of the pro-
posed revision of law fo give the necessary
authority to the Department. The axe, the
pruning shears and the wouff-hong will
then be in evidence, or we miss our guess.

But the main concern of our A.R.R.L.
must be the eifect the proposed measures
will have on the amateur. At the hearings
we asked for definition of our status in
the law, and Mr. Hoover's Commission un-
animously recommended that the status of

the smateur and his wave length bands be
defined in the law. This has iot been done
ti the present bills, It is true that Regu-
tation Fifteenth of Sec. 4 of the old law is
to be amended to the effect that no private
station shall use a wave length more than
275 meters mor less than 150 meters but
it takes quite u stretch of the imagination
to construe that as a definite grant of those
wave lengths to us amateurs. Nor is our
wyistence given any guaraniee in the bill—
we ure not named as one \-f Lhe clagses
which shall always be vprovided for, as we
asked tntil our Board meets 1 the
matter we do not feel that there more
that wo ean say on the subject at this
time.

_ Perhaps the next most important feature

3 the matier of fees 'aur examinations and
iwen. red by 4, The
are small and will be no burden o e
smateur, .@u(i as the revenue obtained there-
by will uit in a Jdi -improved in-
spection vice, we be n everyone will
favor the idea. We have talked over the
matter with many amateurs and found none
opposed to if, while on the other hand it
was voluntarily suggested by several of

the amateurs testifying at the earlier
hearings.

The third paragraph of Article © of
See. 2 s frankly a trust-busting clause
and we suppose there’ll be & merry little
gerap  over it Perﬁonallv, we hope it
sticks. Then in Seec. 4 i{s an interesting
proviso making permits hecessary before
the start of construction of all save govern-
ment and private stations. This scems a
most w provision: it will save money
for some folks by stopping the erection of
undesirable hmadcastmg stations hefore
they get started.

It should be nated carefully in Par, F of
Bee, 2 that the license of any station, . in-
cluding =amateurs, may be revoked for
violation of any regulation, and that the
Department will have power to make al-
most any kind of regulations, including an
assignment of operating hours. That means
that if it ever became desirable “in the
public interest” for amateur transmission
to be prohibited between sunset ard sun-
rise the way is indicated legally. It is
provided, hovaer, that hearings shall be
held hr%t and off-hand we consider that
sufficient safe-guard as we think revocation
of licenses should be possible when in the
public interest, This paragraph will mean

the knell for some alleged broadcasting
stations.
We shall have more to say about the hill
S00n,
--K.B.W.

{Text of Bill on page 56)
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Flattening Out

OPULAR broadcast radio has been in
violent collision with the well-known
“summer slump” and has come down
like the equally proverbial “ton o’ bricks”.
There have been many contributing factors
but the most important one, of course, is

the call of the out-doors. Radio fans, in-
trigued by the fascinations of getting
broadcasts out of the air rather than loving
radio for its own attractions as a hobby,
eannot be expected to maintain interest in
these hot days. And the radio column-
conductors have discovered that wireless
doesn’t work so well in summer—that there
are peculiar noises known as static which
often are fearfully distressing. And the
combination of single-circuit tuners, tem-
peraments unused to sticking at the game
on hot evenings, and ears that can’t weed
out static, was too much. The wonderful
radio boom has come down kerplunk—for
the summer at least.

It happened in middle May, fully two
weeks sooner than the cautious dealers had
anticipated. At the present time Mr.
Novice has almost stopped buying and who
do you suppose iz doing the purchasing?
The stores tell us that their sales now are
almost altogether to amateurs—ithe ama-
teurs keep on spending.

With the smash-up a great deal of the
inflation that has been apparent in the
radio sales field has gone down. (ancella-
tions of equipment orders with the manu-
facturers have been as huge and as rvapid
as the original orders. It seems that in
most towns where there were say a hundred
potential =zales and ten dealers, every one
of the ten dealers had his order placed for
the hundred sets; and with the sudden ces-
sation in novice purchasing and the uncer-
tainty of what conditions would be like in
the fall, the cancellations placed by the
dealers in that little town totalled =a
thousand! Much of the ‘“big business” is
therefore seen to have been largely fictiti-
ous and the wind is suddenly out of the
sails of many a hastily-Jaunched radio en-
terprise.

Amongst the countless radio dealers and
jobbers speculation is rife as to “the
future of broadeasting”. We are glad to
see that it is realized that the programs
are not good emough to hold interest and
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that something must be done to improve
them. The big question is to determine how
they are to be supported financially. It
seems probable that some organization of
the merchandizing end of radio will be
brought about to co-operatively maintain
a few properly-operated broadcasting sta-
tions which will put out programs of real
merit. And there are others who believe
that the widespread broadcasts of enter-
tainment are merely a transient phenomenon
incident to the introduction of modern radio
to the general public and that in short
order it will find its rightful place not so
much as a medium for entertainment but
more for the dissemination of information
of that sort that which has a national value
and may more properly be maintained as
a public service at public expense. At any
rate we believe we can foresee the early
revision of broadcasting methods and pro-
grams, with resultant improvement of what
is now a very distressing condition in the
ether.

. And now for 2 most important sign of
the time. The public i3 beginning to want
to learn the code! 'The average broadcast
listener gets a tummy-full of the mush on
260 meters in an average of three weeks
and commences to look around for some-
thing interesting. The once-despised code
has shown its fascination, exactly as we
believed it would. On every hand the
novice listeners are awakening to an inter-
est in the continental-pushers and are
actually engaged in mastering the dots
and dashes. They're on the right track,
art.,, for there is the thrill and there the
sesame to the joys of DX,

. All these little signs point towards a big
improvement in radio—less padding in the
bps_iness, a bhetter-behaved ether in the
vieinity of 360 meters, and the awakening
of amateur interest on the part of Mr.
Fan. Which bring us to a most vital topic.
Read on:

Holding Our Own

N recent months when broadeast recep-
tion was the rage and hundreds of thous-
ands of people were getting up a wire in

the air and lustily laying the blame for
everything that interfered with their con-
certs on the heads of us poor amateurs, we
pointed out that the time had come when
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we should share the air; that we no longer
conld have all the night to ourselves but
should recognize the rights of the listen-
ers to have quiet for part of the evening,
and we counselled a voluntary division of
gperating hours as determined by loeal sen-
iment,

This was well and good and we know
that it is still the proper thing. But many
of us have gone to the other extreme on
the rebound and amateur traffic is suffer-
ing. Many of us seem to be giving up the
air altogether to the broadecast listener and
this is not fair. He doesn’t rate it. We
stand for & just and fair distribution of
hours, but that means that some of the
hours belong to us. We know just what
the feeling is: we know that when we start
up at ten o'clock or ten thirty there are
gtill many listeners in our community fish-
ing around for broadcasts and they wish
we would keep quiet. They wish it so
hard, and often so voluably, that frequent-
1y we do, particularly when traffic is light.
But are we then being fair to our own
game? No. We are entitled to part of
the evening, and after long consideration
vour headguarters office is of the opinion
that it should advise you that you should
feel perfectly free to make use of it, It
has got g0 bad that some of us are actually
afraid to touch qur keys. This must not be.
Amateur relay traffic must continue. Why,
we know some fellows who more than once
have been telephoned as Jate as one o’clock
in the morning by novice listeners with an
impatient request to QRT while they lis-
tened to & broadcast. If it’s just an ordi-
nary broadcast, the answer is that they've
already had their inning, and if it’'s some
special DX broadcast they’re copying then
they are practicising the amateur DX game
with the rest of us and running the chance
of traffic QRM, and our attitude should be
the usual A.R.R.L. attitude—always ready
0 QRX a bit for a fellow ham who's trying
for a vrecord but certainly not giving up
the ghost and relinquishing our rights en-
tirely for the other chap.

A little backbone, fellows! A worm will
turn, vou know. Now be careful that there
is no radical stuff, no shouting, no wild-
eved explosions. But we telegraphing ama-
teurs are doing a more important work
than all the broadecast listeners in the coun-
try and we are entitled to a place in the
ether. See that the broadcast listener gets
the Hon’s share of the evening in which to
listen and when that time is passed, hop
to 76/, The air belongs to us then, and altho
we are perfectly willing to share it with
anyone who meets us as a fellow-amateur

we do get peeved at being insulted because

we try to unload the old hook at 10:45
while Mr. Cady K. Aay delivers a soul-
stirring address on “Why ' Pittsburgh is a
Beautiful City.”
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At the present writing broadcast recep-
tion is at the lowest ebb since its beginning,
and now is our time. We must step in
now, aven tho it means difficult work thru
summer QRN, and quietly take our rightful
place in the ether. And then, when the
listeners descend upon the air in the fall,
hoid it.

We want to see amateur relay trafiic
starting up with a bang in the later hours
of the evening. QRV, OM, QRQ!

A New “Chicago Plan”

LTHOUGH the proposed changes in
A the radio regulations prepared by the

Electrical Committee of the National
Fire Protection Association were intended
only to be submitied for expression from
the interested public and to be applied by
inspectors in limited cases merely to obtain
field experience, there is protest from many
quarters that they are already being ob-
served with all the force of law and com-
plaint is made of the autocratic applica-
tion of these proposals by loecal inspectors.

It seems to us that the preliminary pro-
posals of the code committes are being
abused. In Chicago in particular a city
ordinance is proposed which would provide
that every receiving and transmitting sta-
tion must be licensed by the city, receiv-
ing stations paying a fee of £3.00 and
transmitting stations a fee of $5.00, with
a charge of $1.560 for every re-inspection.
The basis for all of the installation pro-
visions of the ordinance ix the tentative
report -of the electrical code committee
above referred to. This Chicago ordinance
would be a joke if it were not so serious a
matter. It purporis to be desirable because
of the hazards to life and property that in
the popular imagination exist in improperly-
insulated receiving sets, o it provides that
aerials and actual apparatus can not be
installed until a permit is obtained and that
they cannot be operated until an actual
license is obtained after the paying of the
fee. Now get this: no change in the ap-
paratus, of however insignificant a nature,
can be made until permission is granted,
and it may mnot then be operated again
until re-inspected at an additional dollar
and a half, except that the aerial may be
changed in any desired manner as long as
it complies with the specification of the
underwriters’ ecde, and no permit or re-
inspection iy mecessury; it is simply re-
quired that a notice of what is done be filed
with the proper authorify.

This is nonsense. If there be any con-
ceivable danger in the possession of a radio
receiving set it is the possibility of the
antenna being struck by lightning, accumu-
lating a static charge, or coming into con-
tact with power wires. A law that in the

(Concluded on puge 58)
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An Echo of tha Transatlantic Tests

The Editor of QST is the proud owner
of the gorgeous top-piece illustrated in the
photograph on this page. Thereby hangs
a- most interesting tale:

In an issue of QST in the early summer
of 1921, in discussing the results of the
first and unsuccessful fransatlantic test in
February of that year, we made the state-
ment editorially that the British amateurs
could hardly be expected to show the same
ability in receiving short wave signals as
an American dyed-in-the-wool ham who had
learned how to get amateur DX only after
years of patient struggle, and we stated we
were willing to bet our new spring hat that
if a pood U. 8. amateur with American
equipment and an Armstrong Super could
be sent to HEngland, receptlon of 1. B,
amateurs would straight’'way become com-
monplace. This statement was reproduced
in the English “Wireless World” and caused
considerable commotion in British amateur

circles. When the announcement was made
of a second Transatlantic Test, and that
the A.R.R.L. was sending Panl Godley, its
picked amateur, overseas with American
equipment to endeavor to get signals, the
British amateurs had their chance, and
Mr. M. W. Burnham, of the firm of Burn-
ham & Co., prominent British manufac-
turers of British apparatus. took up our
bet of the “new spring hat”——he bet us
that Godley would hear no American ama-
teur signals.

Radio history was written, of course,
with those tests, and although the British
amateurs were equally as successful as Mr.
Godley, the bet of the new spring hat
still stood. Mr. Burnham prompitly ecabled
“Congratulations. Cable size of hat,” and
the result is the special “lid” of our photo-
graph.

Paul Godley almost played a dirty trick
on us. We had a letter from Mr. Burn-
ham stating that Mr. Godley had told
him that the proper style of hat to send
us would be a brown derby, as that was
the kind we always wore! The only thing
that prevented that from occurring and
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making it necessary for us to go down
and punch Godley’s nose was that Burn-
ham’s hatter was unable to learn what kind
of & hat & “derby” might be and so had
to get up something special for the occa-
sion. (For some queér reagon they call ’em
bhowlers over there.) In accordance with
our promise made in an ineautious mo-
ment, we ajso present our own photograph
with the hat on—which is, of course, an-
other work of art.

The hat, which was made by Harrod’s,
is handpainted in colors, bearing on one
gide the Union Jack and on the other the
Stars and Stripes, united by wireless flashes
which encirele the crown. Inside the hat
is the inscription “From W. Witt Burn-
ham, M.LR.E., to Kenneth B, Warner, Sec-
retary, A.R.R.1..”, while on the front in
hand-painted lettering is “In Commemora-
tion of the Success of the Anglo-American
Wireless Test organized by the A.R.R.L.,
1921.”

We must express our great admiration
for the beautiful way in which Mr. Burn-
ham ‘“‘came through.” We thank vou, sir,
and send cordial greetings to the British
amateurs you typify. While the hat is
hardly one which we would feel safe in
wearing to church on Sunday morning, it
igs nevertheless our intent to wear it on
official A.R.R.L. occasions. [t fits perfect-
ly: thank you—our normal head size having
been given you in spite of the femporary
gwelling that existed immediately after the
success of the test. '

Now who wants to bet us something
about a cut-away coat?

French Amateur [Licenses

The licenses of French amateur stations
permit the use of up to 100 watts in the
antenna and a wave length of 200 meters.
There is a fee for the license of Fr. 100
per annum. The stations are licensed for
scientific research and transmission tests,
but ecorrespondence on personal or con-
temporary atfairs is prohibited under the
general license. It is in this latter classi-
fication that American amateur radio falls
—pag-cheewing and relaying—and if =z
French amateur wuants to carry on such
eommunication he must name his corres-
pondents with whom he wishes {o com-
municate paying an additional fee per an-
num of Fr. 45 for each kilometer between
his gtation and each corresponding station.

At which rate it would cost an American
amateur about a million dollars a year:

R

French Short-Wave Work

A recent issue of the French magazine
“Y.a T.8.F. Moderne” digplays congiderable
interest in short-wave reception. It is
realized that interest in short-wave trans-
misgion is waking up in France but there
are as.yet but few to listen to the trans-
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missions and information is desired by their
amateurs on short wave reception.

They draw a lesson from the Europeam
reception of the recent A.R.R.L. transat-
Jantic tests and while realizing the diffi-
culties of short-wave radio freguency am-
plification, they point out that the four
best British receiving stations used high
frequency amplification, which they con-
trast with standard American practice of
a regenerative detector with two steps of
audio amplification.

The receiving equipment of Mr. Deloy,
French 8AB, is described. Although he has
heard no American stations this vear, on
Dec. 16th in the transatlantic tests, at 12:39
o'clock he heard unmistakably the word
“test” on 200 meters, spark, very QSA,
good fist, the station’s signature containing
the figure | and he believes the letters
“07” and “8”. Mr. Deloy’s aerial is an
umbrella of three wires, 25 reters iong
and 20 meters high. He uses an American-
built Tuska tuner, with variometer piate
tuning for regeneration, American Baldwin
phones and a French detector with three
step andio amplifier. The operation of U.
S8. amateur equipment iz relatively easy
for Mr. Deloy as he is “part Ameriean,”
having been a member of the French Ra-
dio Telegraphic Mission in the United
States during the European war.

Reinartz Tuner in England

The first five pages of the May 13th
isgue of “The Wireless World & Radie
Review,” England’s leading radio periodical
are devoted to a deseription with working
drawings of 2 Reinartz tuner, by Mr, Percy
W. Harris. The author describes his reae-
tion upon reading the statements we made
about the Reinartz tuner in QST and “de-
cided to construct the tuner for himself
s0 ay to test the gertainly remarkable
claims made for it. The result of his test
convinces him that many other British ama-
teurs will be glad of particulars and con-
structional details, as the tuner ig of great
interest apart from the claims justly made
for it

We were greatly relieved to find that
the British amateur seconded our estimate
of the Reinartz tuner for C.W. preception.
We were a little afraid that so staid an
experimenter as a British amateur might
accuse us of exaggeration and over-opti-
mism and find a whole lot of things the
matter with it, but Mr. Harris seconds
our comments and adds a few goods ones
to it.

In Mr. Harris’ tuner, instead of the
customary Reinartz spider-web, a conven-
tional ecylindrical coil on a 3%” tube is
used with the same excellent results.

“Frogs, Limies, S;—i-;h, Wops and Yanks”
We have begun to wonder what we ama-
teurs of different languages will do whemn
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international amateur radio becomes an ac-
complished fact. For example, what will
American 1BGF think about the line of
stutl’ he copies from French 8AB? And if an
amateur in Sweden attempts to give some
Atlantic coast amateur a message for his
sister in Minneapolis, who is going to know
what fto do with it?

Very naturally, then, we have drifted in-
to a consideration of an international lan-
guage and with many of us that means
Esperanto. We would like to know what
teaders of QST think of the feasibility of
this, and we would like to hear from ama-
teurs in foreign countries in particular.
Are the difficulties of international amateur
communication such as to make it desira-
ble that amateurs adopt some such inter-
national language? Can it be grasped suf-
ficiently in the time an average amateur
could devote fo it, to make it a feasible
thing? Is such a language capave f
handling our technical terms with under-
standing? KEsperanto has many opponents
and it has some competitors—for example,
'Whtlavean tell us anything about Idiom Neu-
tral?

On the Hum iny England

The British amateurs are now showing
considerable backbone in their endeavor
to get greater freedom of operation and
are considerably *on their ear” ftowards
the Postmaster General. Almost all of the
clubs over there ave connected with a cen-
tral arganization and their affiliated
strength is appreciable. They ave handling
their negotiations in a high- grade, dmio-
matic manner, of course, but it is very evi-
dent that they now mean business.

Lid Lifting in England

On page 40 of QST for June we told of
representations made by British amateurs
to their Postoffice Department looking tn-
ward an extention of their privileges. Just
as we go to press with this issue word is
received from England that the Postmaster-
Cieneral, after consultation with other
government departments econcerned, has
agreed to the following modifications:

The restriction that transmission must be
confined to five other stations will be with-
drawn, on the understanding that the
matter transmitted will be confined to eom-
munications relating to the experiment in
hand and intended sclely for the stations
actually co-operating in those experiments.
The broadcasting of general calls, news, or
advertisements, or of matter similar to that
which will be ftransmitted from the pro-
posed broadcasting stations, will be ex-
pressly forbidden.

Transmission will be permitted for an
aggregate maximum of two hours in each
twenty-four hours, provided that no trans-
mission shall commence without 'prevmus
listening-in on the wave length which is to

QST ’ 37

be used in urder to ascertain whether the
proposed transmission is likely to interfere
with any other station which may be work-
ing, and provided that no single transmis-
sion shall last more than ten consecutive
minutes; and each transmission shall be
followed by a period of not less than three
minutes listening-in on the wave length
used for transmission,

New wave lengths are allotted: 150
meters to 200 meters inclusive for spark,
C.W., and telephony; 440 meters for C.W.
and telephony only; and the fixed wave
length of 1000 meters has been withdrawn.

QOur congratulations, British amateurs!
This is a recognition that six months ago
would not have been thought possible. It
is a big stepping stone in the advance of
amateur radio and undoubtedly will hasten
the day when European and American ama-
teurs will work across the sea.

What amateur news from other foreign
eountries, you QST readers?
K. B. W.

Amateur Radlo in Porto Rico
By E. C. Stephens :

Now that the Dear Old Static Season
is about to return upon us, and we read and
hear about such remarkable results going
on all around us, The Trans-Atlantics, with
QSA Hawaii poundmg in on one tube; it
lust makes some of us fellows that are
around the brim of the bowl of activity sit
ur and scratch an ear.

There is another small island a sister
to the Phillipine and Hawaiian groups, not
quite so far away, Porto Rico, about haif
way from the U.S.A. on the route to the

South American northern coast, between
four and fve hundred miles from the
nearest AR.R.L. station and aven less

than that from the Coast of Venezuela or
other South American republics.

Now, during the last four or five years,
and shmtlv before the World War began,
a certain few atudmus young native men
became interested in Radio. The pioneer
and Jeader of them all was Sr. Joaguin
Agusty, whose station was deseribed in a
late issue of QST. He had been interested
in radio for some time and had built con-
siderable apparatus at home, but had never
seen a vreal commercial radio installation
until he made & chance visit to a small
inter-island steamer which was placed in
the island service about a year before the
World War drew the United States into
action. Of course .« urmg tha war he was
restricted, doing Ii*tle or mn thing except
studying intensely. The result was that
when the amateur restrictions were raised
he was ready with an up-to-date recciving
apparatus. The operators of the different
steamship lines were gotten acquainted
with, which promoted more interest, and
the ship operators were helpful with advice



as to design and the results from different
types of apparatus. The first amateur
license in Porto Rico was granted to Mr.
Agusty, 4JE. Owing to bheing within about
one mile of the San Juan Naval Radio
Station, he is forced to use the prescribed
reduction of power, or five hundred watts.
He is using sixty cyele non-synchronous,
on two hundred meters, and is heard all
over the island with a radiation of two
and a half amperes. By the time this
reaches the main-land, he may have a fifty
watt C.W. fransmitter in operation. Tun-
ing and adjusting are under way at present.

Don Juan is the instigator of a real
amateur radio ciub, known as the “Porto
Rico Radio Club”, Box 868, San Juvan,
P.R. He has been elected pre51dent also.
With the advent of the (!lub, we have about
& dozen ofther licensed amateur stations on
the Island, inciluding Jesus T. Pinero,
(4KT); Jose M. Maduro, (4KS8): Alberto
P, Graham, (4JV); and Enrique Comunas,
{41.G), who are all officers of the Club.

One of the features of the Club is a
concise course of instruction in radio
principles, which is being distributed with-
‘out charge to all members. The lessons
are given under the correspondence school
plan, the member receiving a few pages of
theory with & set of 'questions to be an-
swered, which are returned to the Presi-
dent of the Club, who corrects them and
assists the member in understanding them
thoroughly. Instruction in the construction
of practical apparatus is also a strong
feature of the course, as is co-operative
buying of radio apparatus. The club is
also planning the erection of a more effici-
ent station outside the five mile circle from
the San Juan Naval Station, where they
can use the full allotment of power granted
to all amateurs. Due to this island being
guite mountainous, we have an abundance
of water power, which makes electric cur-
rent veasonable in price.

Of 0ourse ,most all of you have heard
NZR, a U. &, Naval station designed and
built during the World War, in the very
heart of the Island. The site selected is
in the center of an extinet voleanic crater,
which is several miles across. NZR, an
arc ’tatlon, mves us plenty of mactlce
both in receiving and in the elimination of
harmonics. It is one of the connecting
links of the United States and her posses-
sions. Another radio station is also boasted
by the Island, Ensenada (WPR), on the
southeastern end of the Island, a privately-
owned five kilowatt, fifteen hundred meter
installation. This station being spark
offers the beginner with a crystal an oppor-
tunity to pick up a little code now and then.

The first amateur radio phone station
was installed by Jesus T. Pinero, who
lives towards the interior of the Island,
among mountains and high altitudes. His
generous use of the instrument has caused
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considerable interest in the mysterious art,
and he is daily drawing others into the
field which is comparatively new in this
country.

summer
monthq we are going to use our vacations
to advantage; the ciub jinstaliation must
be in readiness for the A.R.R.L. work next
winter. We are all going to be there with
gome kind of a set, but most popular of
all of course is C.W. our hopes are based
on the creation of intense interest among
the younger generation of our near neigh-
bors in South America, We believe we can
induce them to make some kind of an eifort
to come to the front in radio, put up a
station or two, and give us Citizen Radio
traffic for the 11.S.A. And may our Ameri-
can brothers get into the spirit with us and
work towards the same goal as they did
during the “Trans-Atlantics’”! We are in
the game, too. Americans, every one of
us. f(Give us the same support you
are giving Trans-Continentals, “Trans-
Atla'ntics” and Trans-Pacifics; we are with
you!

During those world-famous tests we were
sitting tight down here, in the land of
Henoritas, Static, and Sombreroes, the Mag-
navox was squeaking, 1BCG was calling
also IARY and 1AFV, OQOur range includes
several “four” stationms, partlcularly 4GL,
with “eights” and “nines” all coming in
very QSA. The question of siatic is al-
ways present in these latitudes, but we
have our winter just the same as you, altho
of course it is never cold here. The air is
clear and cool, and our nights are very
comfortable even in the mid-summer months.
The south-east trade winds are constantly
blowing, giving us a very even temperature.
During the summer months QRN increases
considerably, but we do not experience it
any stronger than you do in forty to forty-
five degrees north latitude. Another odd
feature, we have severe and intense static
from shortly after sunset until about two
hours before dawn, aitho during the day
we experience little or no interference from
it. It also secems that the nearer you are
to the equator the less static you have on
long wave-lengths while short waves seem
to be unworkable because of the continuous
grind. This is the reverse in the northern
hemisphere. However, during the months
of November, December, January and
February we have very favorable results
for real “DX" work.

Another point of interest to the Island
amateur is the establishment of & radio
store in San Juan. They have installed a
radio receiver of standard inake, where,
with the aid of the Magnavox, they are
able to give interesting concerts and radio
lectures in our native tongue, Spanish.
We are really the first real foreign ama-
teurs to enter the field. We speak English

{Concluded on page 63)
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F. H. 8CHNELL, Traffic Manager
1045 Main St., Hartford, Conn.

T this writing the Traffic Manager
iz making a tour of the Western
Coast and the Secretary presents
the Operating Department report
in his absence.

The eifect of summer weather is very
noticeable in the report for May—in fact
perhaps more mnoticeable than it will be
when we become used to hot weather and
to straining our ears to hear gignals
through static. It is perhaps only logical
that with the coming of pretty weather
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thrill of the great out-doors is wearing
away we may expect the summer gung to
get steadily on the air with increasing re-
sults in their traffic figures.

PEELEEREEREEDEERRELRELEEAL RREE

it L. G, WINDOM, 870 ¥
> Columbus, Ohio -
% 330 messages ¥y
o Central Division »

'«%‘a’c'k***’*'k'&m*t&***wﬁiwvb****t'Jt'J!c"a!cﬁc'e!?
The extended practice of daylight oper-

Message Trafic Report By Divisions

MAY, 1922
C.W. SPARK TOTAL
Division Stns. Masags, Stns. M.P.S. Stns Msgs. M.P.S.
Central 13 367 10 ] 117 28 1541 67
Dakota 15 548 37 10 409 41 25 457 38
Delta 6 169 28 3 119 40 9 2488 32
East Gulf 10 410 41 4 145 36 14 555 40
New England 12 437 36 9 Hb3 61 21 490 47
Northwestern 5 75 15 13 544 42 18 619 34
Ontario 5 115 23 s P e 5 115 23
Pacific 11 599 55 20 1038 H2 31 1635 53
Roanoke 24 490 20 7 120 17 31 610 20
West Gulf e e e 3 209 26 8 209 26
Winnipeg 1 é 3 e e — 1 3 3
Total fo2 8218 31 844300 BI 186 7622 40

Total Spark, 1309—-567.3%
Total C.W., 3213—42.7%

No traffic veports from Atlantic, Midwest, Rocky Mountain, Vancouver, Quebec or

Maritime Divisions.

there should be 4 temporary interest in out-
door things that prevents the making of
rveports and the handling of a greater
volume of traflic. Thus we have no reports
at all this month from the Aflantic, Rocky
Mountain, and Maritime Divisions, and in-
complete or wholly lacking traflic reports
from several other divisions, the result
being that our traffic report shows fewer
messages handled, fewer stations partici-
pating, and a lower average of messages
per station than any previous month this
vear.

It is very obvious, however, that this is
not due to the [{act that relaying has
dropped off decidedly but simply due to
fajlure on the part of the stations to
report their traffic. Now that the first

ation is the greatest single improvement
that can be made in summer operation. It
should be borne in mind that stations with-
in daylight communication range can handle
traffic even better in daylight beeause of
the lessened atmospherics, often working
with euse when eommunication would be
eatirely out of the question after sundown.
W, is likewise making great improvement
in operation, and it is particularly inter-
esting to note in this month’s reports that
southern C.W. stations are moving traffic in
a territory that has been completely isolated
during the summer heretofore because of
continuous strays.

Traflic honors for the month go to the
Central Division, and a spark at that.
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Although obviously only a small per-
centage of our May traflic has been re-
ported to this office, the figures actually re-
ported are as follows: )

Northwestern Division—C.W.: TZU, 51;
TQE, 27; 7QB, 10; TBS, 7; total 76. Spark:
70T, 137; 7BK, 108; TVZ, 101; 7LY, 46:
THI, 38; TWM, 26: 7BG, 25; 7TNC, 24;
T4d, 18; TFR, 12; vHQ, 4; TMH, 4; 70N,
3: total, 544,

Delta Division—C.W.: 5WO, 55; SHEK,
78; BlJ, 28; BKU, 28; BLA, 20; 5HB, 10;
total 169, Spark: 5DA, 63; 5MO, 23; 5RZ,
2% total, 119,

Ontario Division—C.W.: 9AL, 44; 3DS,
26; 3UZ, 16; 8JK, 15; 8JI, 14; total, 115,

New England Division—C.W.: 1AS8F,
100; 1ADL, 79; 1BKQ, b54: 1QP, 49; 1PR,
4b6; 1UJ, 27; 1BYG, 22; 1CBJ, 22; 1AWB,
21; 1HX, 7; 1CK, 6; 1BIK, 5; total, 437.
Spark: 1RX, 150; 1LZ, 106; 1BOQ, 77;
1BYG, 48; tCNI, 463 1DY, 42; 1CAJ, 82:
1WQ, 80; LCK, 92 total, 553,

Roanoke Division—(.W.: 3IW, 72, 3BLF,
71; 8CHO, b5; 32Z%Z, 37; 3RF, 31; 8BPU,
30; 4GH, 27; 4DC, 25: 3BI1J, 23; 8BKE,
21: 3CA, 19; 4GX, 18; 8AUER, 18; 3BZ, 16;
3bHL, 14;: 3ARV, 13; 8AMD, 13; 3ATZ,
9; BAVW, 9; 3ACZ, 7; 4EN, 5; aTJ, 4:
3BVB, 2; 3BNM, 1; fotal 490. Spark:
3ACK, 28; 4CCX, 26; 3A0V, 25; 8BAZ, 17;
8CHO, 17; 8BVC, 5; 8AUE, 2; total, 120.

West Gulf Division—CW.: Oklahoma
Stns., 4. Spark: 5PE, 137; Oklahoma Stns..
40; MK, 21; 501, 8; 5UP, 3; total, 200.

Central Division—C.W.: SEA, 58; 8ABO
50; 8ZZ, 44; 8BO, 42; 8AM, 41; 8UY, 40;
8BLW, 30; ®JZ, 15; 8AND, 14; 8BLT, 12;
BAGG, 9; OBLC, 9; 8AQC, 3; total, 267.
Spark: BZO, 830; 3FT, 305, 3BBU, 257;
SUC, 182; B8EA, 41; 8AUU, 24; 9YB, 22,
9GU, 20; 3AND, 7; S8EB, 8; total, 1174.

Winnipeg Division—{.W.: 4CB, 3,

East Guif Division—C.W.: 4BF, 130;
4GL, 71; 4BY, 61; 4C0, 40; 4IZ, 40; 411,
20; 4EH, 15; 4CG, 15; 4VA, 13; 4JR, 5;
trtal, 410, Spavk: 4BI, 8C; 4HS, 30; 487,
25; 4GM, 10; total, 145,

Dakota Division—C.W.: 9WTU, 170; Min-
ve=apolis Strs., 33, 9BBF, 80; 9YAJ, 60;
VR, L0 OVE, 307 0AGN, 20; 9AREJ, 25:
9PI, 18: OBAF, 10; 9TI, 8; SAIF, 5; 9DAF,
4; OBAV, g: OBA, 2; total, B4R, Spark:
9AIG, 127; Minneapolis Stns., 119; 9BRI,
it : OBOF, 24; 9AVZ, 22; 9DOC, 20; 9AGN,
%:: 9RYL, 16: PAIF, 10; 3LW, 10; total,

Paciie Division—C.W.: 627, 204; 6CU,
150; 8KA, 81; 6EN, 39; 6ASV, 41: 67X,
30; 8JD-6ZG, 26; 6AGH, 18; 6ALU, 14;
6AK, 14: 6FT, 12; total, 599. Spark:
6AJH, 140; 6GT, 120; 6AS, 118; 6IB, 109;
6AJR, 100; 6LC-6HY, 76; 6ZD, 69: 6HP,
8 80D, 46; 8BDZ, 45; 647, 337 60M, 26;
GAFP, 22: 6AAH, 22; 6GI, 156; 8ABX, 11;
«1»(()};5; 95 BZAC, 6; 6ASV, 3; 8YB, 2; total
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CENTRAL DIVISION
R. H. G. Mathews, Mgr.

Although the Division Manager has had
excellent co-operation from some of the
newly appointed Assistant Division Man-
agers during May. In a few instances no
action has been taken and no reports sent
in. This little announcement is intended
as informal notice that unless better and
more prompt co-operation is secured dur-
ing the coming month some changes will

be made.
INDIANA

Mr. M. W. Hutchison. A.D.M. for
Northern Indiana reports things opening up
in fine shape this month and though none of
the District Superintendents have sent in
any message reports they are getting their
relay routes into working order and by next
month everything will be running smoothly.
He is very well pleased with the way the
new Superintendents have taken wup the
work. J. Ralston Miller, Superintendent
of District #2, has sent in a very com-
plete report and has started things going
in great shape. Most of the fellows in
his district have been off the air for zome
time and are just now getting back on
the job. Ames, 9DTJ, of Francesville, has
a new tube set and is getting out from the
first to the seventh district. He wili aid in
getting traffic through Northwestern In-
diana for his location is excellent. 9BAT
is installing a CW set and will be ready
to handle traffic zoon. 9CP, Hammond, has
been out of commission for some time but
will be back on the air in the near future.
Both CW and spark will be used at 9CP.
Messages for Southern Indiana go through
Crown Point to either 9FS at (oshen, or
to 9DTJ at Francesville. Messages east-
bound go through 9FS and consequently
both sonthern and eastern routes are in
working order. Mr. E. E. Pippenger, Sup-
erintendent of Disiriet #1, Goshen, does
not have his routes fully lined up #- 30
reports very little excepting the f.cc that
he anticipates no difficulty in linin. uap his
stations soon.

F. B, Libbe, 9AKD, has been reappoint-
ed City Manager of South Bend, .dr. Libbe
works on W and iz doing exceptionally
good work, L. 8. Slagle, 9ME, has been
reappointed City Manager of Fort Wayne.
No word from 9DAX but he continues good
work with W,

MICHIGAN

Mr. . E. Darr, Assistant Division Man-
ager for Michigan, reports as follows: The
light traffic this month can be accounted
for locally by the menace of the broad-
casting done lozally, We have three high-
powered stationz and they sre continually
going from nine in the morning untii eleven
at night. The only ones that are doin
anything are the ones that stay up a
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night. FB-HI! Static conditions are very
bad and have heen for a month, The Dis-
trict Superintendents are working hard and
are domg excellent work in the wvarious
districts. This week we will have appoint-
ed City Managers for Port Huron and Sag-
inaw. Then we will next get after the
Official Relay Stations. We are also or-
ganizing & special emergency route with
pre-arranged schedules in case there is
a tie up in all tel:graph lines as has hap-
pened often through storms, etc. Each
station on this route will be obliged to
stand a 24 hour watch and will be manned
to be 1009% efficient during any emergency.
OHIO

Mrs, C. Cander, Assistant Division Man-
acrer for Ohio, reports that to date only
three of the newly appointed District Sup-
erintendenis have sent their acceptance of
appointment, P. A. Marsal, District #38;
.. E. Furrow, District #4 and R. D.
McCommon, Distriet #6. P. A. Marsal
reports that he will soon forward a iist of
men which he recommends for City Man-
agers for his distriet. L. E. Furrow re-
ports that he is getting in touch with the
various cities and towns in his distriet with
a view to making his selection for Official
Relay Stations and City Manager. He iz
also assisting to organize the radio ciub in
Dayton. The Xenia Radio Club is being
revived and now is backed by the Chamber
of Commerce.

Prof. R. V. Achatz, City Manager of
Lafayette, Indiana, reports business is fall-
ing off as usual with the coming of the
summer season, 9YB was out of commis-
gsion about 10 days due to aerial tewer
failure. They now have a new 100’ cage
about 890’ above ground, but have not really
had a good test to see what it will do.

NEW ENGLAND DIVISION
P. F. Robinson, Mgr.

1BKQ, the Worcester County Radio
Ass'n., wants it to be noised around that
they are on 190 meters. If anyone wants
proof let them tune down and listen to
the noise they make there. On the way
down (!) stop at 200 and listen for 1BRQ’s
new 100 watt C.'W. set,

1ASF wants the address of the manu-
facturer of ohm-removers. He has 64 in
his antenna that don’t agree with his new
C.W. set at all.

1PE, Boston College, is proving to be a
good central station for traffic. They are
QS0, daylight, all parts of New England
from 1ARY north to 1AZW south. They
are using 3-650 wati tubes on 1400 volts
D.C. and radiate about § amps.

1CK had a fire in his shack and is out
of commission for a few weeks.

QsT

ROANOKE DIVISION :
W. T. Gravely, Mgi." :

Reorganization of the division is now
practically completed: The fellows are lin-
ing up with a spirit that means much for
the Division’s future. For the first time
we are now fully organized and running
smooth. )

Reports from ‘every point show that lis~
teners are turning to code work and
evineing interest in relay matters. The ve~
lay men of the division are helping and
encouraging them and a promising crop of
DX men is looked forward to. A club is
being formed in southwest Virginia. Tho:ze
interested please write to D. €. Culbert at
Marion, Virginia. Danville has a newly
organized club which 1s going good, espec-
ially on code work.

8BKE is working big DX, being reported
by 7J8 Anacortes, Wash. 8PU gets the
traffic honors in W. Va. with 80, 4GH in
North Carolina with 27, and 3IW for Vir-
ginia and the Division with 72, witu 3BLF
shoving him with 71. F. B. all around.
Despite static and listeners, traffic is hold-
ing up very well. 3ATZ, 3ACZ, 3BVB,
3Z7 C.W. and 3ACK, 3ACE, 8BVC on spark
are keeping the ball rolling about Ports-
mouth with more good stations coming up.
3CA and 4EN are moving to new loca-
tions and will be out ahout a month. The
usual remodelling and fixing up done at this
geason is going on. 8CAY at Elkins and
8AMD at Lewisburg have hooked up for
daylight work. When 8AMD connects with
3CA or 3RF the entire division will be
open north and south and also east and
:;NeSt for DAYLIGHT work. A dream come
rue.

Nearly all District Superintendents are
slow sending in reports to their "A.D.M.s.
Fellows, this is important so please come
across by the 20th. We need the help,
we can’t report what you fellows don’t.

DELTA DIVISION
Hubert E. deBen, Assistant Mgr.

Severe static during the past month re-
duced traffic work considerably throughout
the division. The work that was done was
accomplished by piercing the heavy blanket
of QRN which covers this part of the
country from April to Qctober every year.
Brother 8. Kruse is in New Orleans at-
tempting to eliminate gstatic with Ham-
mond’s idea and when said Bro. Kruse pro-
claims that southern QRN is “rotten stuff”
to the nth power, we just know it is.

LOUISIANA

QRN keeping the traffic total low. In-
terest still high, however. The  Pullen
Bros. 5ZAB of Houma, considered the best
Louisiana station, are remodeling their sta-
tion and promise an ether-wrecker for next
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season. City Manager Manard of New Or-
leans reports things going slow in the relay
line. 5HB has shown considerable activity
of late and put over a clump of messages.
5I:A did very excellent work handling 20 in
spite of gevere interference from the QRN
and concert broadcasting stations.

WINNIPEG DIVISION
J. A.'Gjelhaug, Mgr.

J. BE. Maynard, 4CB, Dist. Supt. of Sas-
katchewan, reports very little long distance
or relay work done during last month, on
account of bad QRN on prairies, only once
in 2 while a might that they can work sta-
tions of any distance.

4BV, Loreburn, got his 10 W. C.W. going
strong, but now has tube trouble and like
every one else is waiting for repairs. He
has been heard nearly all over Western
Janada and U. 8. 4BR of Regina got
going fine, with 30 W. tube, but tube soon
blew up. 4EI of Moose Jaw with spark
coil W, I.C.W. going fine around Prov-
ince. 4A0, Walter Pottle, Moouse Jaw, has
been on the sick list for some time, but now
better and again on air, but unable to
pierce QRN very far with his spark. H. N.
Stenen, of Stenen, Sask., no doubt has
best receiving set in the Province and
with spark coil set keeps in regu-
lar touch with 4BV. He promises a good,
strong C.W. transmitter by fall. 4CB, J.
E. Maynard, Morse, Sask. is off the air
for about two months, completely rebuild-
ing his station and moving to better loca-
tion.

Moose Jaw has two live radio associa-
tions, Senior and Junior, with more ama-
teur stations than any other point; both
agssociations have sent in applications for
affiliation with the A.R.R.L. What Moose
Jaw needs now is a good strong trans-
mitter to connect up with the outside worid.
The Senior Assn. is trying to get such
a station under way.

Regina recently organized a live radio
association and we understand the old or-
ganization at Saskatoon is going strong
again. Lajord has a live club.

So far, 4BV and 4CB are the only sta-
tions to reach stations of much distance, and
until 4CB is rebuilt please route all mes-
sages for Saskatchewan to 4BV,

Mr. T. W. Brown, 214 C. P. R. Bldg.,
Saskatoon, Sask., has purchased 4CB’s com-
plete transmitter and should be going strong
long before this is in print. Anyone hear-
ing his C.W. or fone, please drop him a
card.

We are not getting the co-operation from
outside points in regards to news and traffic
we would like. Come on, fellows, and
drop your Dist. Supt. a line before the
twentieth of the month.

Saskatchewan is talking strong of a radio
convention this summer.

QST
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Thirteen broadcasting stations are under
construction or going now in Western (lan-
ada, some of them 2KW. By fall the air
will be full of music and news.

activities in and around the city of Van-
couver, but the amount of “DX” work has
dropped off to almost nothing. The chief
event of importance was our unsuccessful
test with 5AX in Prince Rupert, B, C.

Mr. Barnsley in the farthest north Ca-
nadian city has been hearing Canadian 4CB,
5AK, 5CN, 5D0O and 9RD with regularity
and the D.M. encouraged him to get all the
transmitting apparatus in P.R. together
and put up one real sending outfit. The
result was a half K.W. and a quarter K.W.
Thordarson hitched in parallel and the
usual glass plate condensers and non-sink
rotary gap. This outfit put out 2 hot wire
amps, according to HAX, but all through the
three day tests we were unable to hear
it in Vancouver. QRN is fierce in Van-
couver now and we have mnot squelched
all of the local squeek boxes that delight
in sending from a book after “DX” nours
for their code practice,

5AK, 5CN, 5DO and 9BD all worth south
to the sevens in Washington and Oregon,
%)ut very little traffic has been handled of
ate.

The Radio Inspector, Mr. Howard, has
opened permanent offices in the P. 0. Bldg.,
Vancouver. All mainland amateurs are
expected to take their exams here while
those on Vancouver Island may apply at
the Division Superintendent’s offices in the
Old P. O. Bldg.. Victoria.

The B. C. Radio Association is now
handling local traffic with their new Ell-
wood 14 K.W. spark set which was in-
stalled about the middle of the month at
the club’s headquarters.

The D.M. has had but very little eor-
respondence with amateurs in Alberta and
Saskatchewan for he does not know who
have the best stations in that territory. All
reports from these two provinces regard-
ing their local conditions would be appre-
ciated if sent in to the Manager.

MISSISSIPPI

Bay 8t. Lounis: 5ZAU is gradually round-
ing into shape and will soon make an at-
tempt to handle traffic.

TENNESSEE

W. . Hutcheson, Supt., reports traffic
off during the month due to severe static
conditions. However, some of the relay
gshations managed to handle a few mes-
sages., Considerable interest is shown
throughout the district in the receiving end.
A large number of receiving stations were
installed for listening to the broadcasting
stations and no doubt a great many will
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develop into transmitting stations in the
future.

Interest in Chattanooga seems to have
dropped off due mainly to static and a
great deal of delay in obtaining material
and equipment, 5LU and 5HL have been
very quiet. BAAG is building a new shack
and hopes to be going again soon. There
are two new stations going up, one CW
and one spark, The City Manager has not
been able fo raise any one outside of the
city limits with his 20 watt C.W. so has
placed an order for a complete 100 watt
set and hopes to do some relay work as soon
as it is iostalled.

5DO0 in Memphis has handled some traffic
on his 20 watt C.'W. set. BLJ has just
finished his 50 watt C.W, set and is getting
out in fine shape. BHEK is on every night
with his 25 watt set. B5KU is now using
a new 100 watt set and is getting out fine.
5MO and BRZ are doing good work with
their spare sets. In spite of heavy QRN
140 messages were handled by the several
stations in Memphis. 5DA had been pull-
ing off his usual startling stunts. On onty
a few nights during the month and handled
63 thru the heaviest of QRN.

HBWO was the only active station in Knox-
ville during the month and succeeded in
handling 55 messages. 55U is still out of
commission and will be for some time.
5ABM is getting into working condition
and is reaching out very well. BWS, the
City Manager station, i inactive waiting
for a motor-generator set.

ARKANSAS

Activities decreased to a considerable ex-
tent during the past month because of
heavy QRN. SUE, 5CB, 5ABY, 58P and
5JB are keeping the traffic moving through-
out the state. 5CB has been doing notable
DX work with his 10-watt C.W. set in spite
of the QRN. 5JF has also been doing good
work with his spark set. 5ZL and 5JD
have started to rebuild and won’t be on
for some time. Things are lined up so that
when the good weather sets in the traffic
will shoot through at high speed.

PACIFIC DIVISION
J. V. Wise, Mgr.

SOUTHERN SECTION (ARIZONA)
J. F. Gray, Asst. Mgr.

DISTRICT A:

All relay stations are closing down for
the summer; terrific QRN makes work in
the southwest impracticable after May 1st,
and nothing more can be done till QOctober.
No more traffic must be routed via the
Southern Trunk Line.. 6ZZ leads the Dis-
trict with 204 CW and 383 spark. 6ZDH is
second with 69, all spark working regular
achedule with 6HY west and 5XD east.
Concert receivers are popularizing radio

enormously.

QST
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DISTRICT B .
6AJH leads with 140 messages; 6GT is
zecond with 120. Summer QRN on the
Coast is not too bad to prevent the route
north remaining open. The District Super-
intendent wishes to state again that the A.
R. R. L. is solidly behind the Pacific Plan,
and that no traffic will be handled with
stations that do not adhere to it. The ap-
pointment of Dr. L. E. Waters as City Man-
ager for Anaheim-Santa Anna is an-
nounced; we look to him to put traﬁic
handling in this section on a businesslike
basis. W. R. Dodson has been named City
Manager for Riverside. Bastern {raffic
must not be routed through District B dur-
ing the summer.
DISTRICT C
H. A. Duvall, 6EN, late acting superin-
tendent, is appointed Superintendent, re-
placing 6ZN, who found he could not spare
the great amount of time this position re-
quires. 6CU heads the District for a
second time with 150 CW messages; 6LC-
6HY, staunch and able supporters of the
spark, are second with 76. The eastern
voute via Denver will be maintained all
summer by G6EN, 6KA and other high
power CW. City Manager appointments
are as follows: Los Angeles-Hollywood, C.
F. Filkstead, 6CU; Pasadena, Alhambra
and suburbs, D. Gardner, 60D; ¢Long
Beach, H. Brown, 6ALP; Pomona, D, H.
Kest, 6AGP; Santa Barbara, A, B. Lopez,

BAAK.
PISTRICT D

The only stations working here are 6783
and 6ZF. The latter has taken traffic direct
from Honolulu, 6ZAC. The old dream of
a relay to the Islands is now a fact. 6ZAC
has a 100 watt set that is heard along the
entire Pacific Coast. GZF and 6ZS are both
tube equipment.

DISTRICT B

A total of 523 messages handled by six
spark atations here this month. Routes
north and south are in perfect working
order. Little traffic handled from Santa
Cruz to Bay Cities. Power troubles have
hampered 6VX and 6TU the last month,
but things will be patched over some time
in May. 6IB shows a busy month; his long
gsuite is with 9BD, Vancouver, B, C. fine
biz. 6IB also worked H5CN, 7NN, 7JD,
TMP and 7TFR.

DISTRICTS F & G

The Bay Cities. 6ZQ, spark, 6ZAF, C.W.
and 6BZI C.W. have been successful in
working 6ZAC. The wave used by all is
375 meters. 67ZQ is C.W. and spark equip-
ment, the spark a 500 cycle quenched set.
6AOR, 6AS, 8EX, 6HP, 6ASY C.W.,, 6AWT
C.W., and 600 C.W, have been keeping
the north, local, and south routes open and
clear every night.

DISTRICTS H & I
Every night finds our old Saeramento

spark stations on the job, 8GF, 6GR, and
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SFH. All three are excellent outfits, and
stay of the air night after night. By the
way, #il three are now proud owners of a
fifty watt tube each. Sacramento will be
a C.W. city yet. €UC is again on the air
full swing with a splendid spark set. 6TC
is gsthering dope on C.W. now and it looks
as though another spark may quit. 8AK
and 6ZX, both C.W. 20 watits, are doing
gocd DX work as well as clearing the bay

on schedule.
DISTRICT J
6AJR has handled practically every thing
this last month for Reno, Nev. He has also
kert open the route from the two borders
via the east side of the Sierra range. The
route east via the Central route is closed.

ALASKAN DIVISION
Roy Andenon, Mgr.

Qur friend of last summer, 7BJ from
Vancouver, is back in Chignik. He reports
that a Reinartz tuner is belng used and
that, on the way up, many %s were heard.
Also 6ZAC of Hawaii. The “CEDAR”
(Ketchikan) -reports 6ZAC and a bunch of
T's as well as the nightly P.I. (Seattle)
concert.

Due to induction QRM, positive verifica-
tion of the following is not possible. It is,
however, with reasonable certainty of re-
ception that the following calls are given

from 7IT: .

May 1: 7WN, 7TAT, TNN, 9BD (Cana-
dian), 6XAD, May 3: 7YS and CL-8.
May b: 70T clg 6AJR, on one step. TGE
on one step. 7FI on detector only. 6AJR
clg 70T on detector only. 6EN on one step.
May 6: 6ZZ and TFR. As TIT is located
660 miles from Seattle, all of the amateurs
heard are at leagt that far away, except-
ing Vancouver 9BD.

As Chignik is more than a thousand miles
from the states, all amateurs heard by Mr.
Sturley will be around 1200 miles away.

NORTHWESTERN DlVIS!ON
i H. F. Mason, Mgr.

The usual summer weather is here, bring-
ing with it the static and the disappearance
of many stations from the air. This leaves
it to the old standbys and those not affected
by the weather to stay on and put the traffic
through. Everything is going fine and
dandy, ¢xcept that we sure Would like to see
about ten A-1 stations spring up through-
out the division and enable traffic to be
handled by the short-jump method, with
its preater reliability.

Stations in Oregon are especially urged
to kick through with those message reports.
MONTANA

(‘redlt for the most consistent work dur-
ing the past month goes to 7TVZ at Libby.
He reports that had he been able to clear
east oftener, more traffic yet could have

been handled. 772U handled some traffic
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on voice,  and the rest on CW this month.
He had the misfortune to have his antenna
blow down recently, so will be off the air
for a while. 7DJ has little to say, as there
are no new stations and very little traffic
is being handled. However, there are still
hopes. At the A.D.M.s station in Boze-
man the static has been unbearable most
of the time, and only on a few nights was
it possible to do any DX wcrk., The re-
organization of the state is progressing and
it looks as though there would be definite
results within a few weeks.
IDAHO

TIF, 70T, TWG, and TYA are taking an
active part in relaying, and are doing good
work., Clyde Anderson, 7JF, has been
appointed D.S. for Northern [daho He
reports, however, very few stations thruout
the state. 70T at Boise has been moving
traffic in big chunks during the past month,
and deserves credit.

OREGON

Secaside, has been very good for the hand-
ling of relay traffie, according to A, A,
Thibodo, D.S. THD hooked up with Cana-
dian 5CN, and 7VZ and 7BK during the
forepart of the month. 7HD will have two
operators during the summer months. 7KE
reports the static worse at Myrtle Point.
TRC is reaching out on half KW spark.
TCW has been heard several times lately.
We are sure glad to see him back in the
game, as he has a good station, and is a
real operator.

The Salem Club is running a very in-
teresting traffic contest for stations whose
power is not over a quarter KW and will
award a prize to the winner. The object
of the contest is to encourage stations with
small powers, to handle relay traffic.

7TJ senior, who is the father of vur 7TJ,

well known for his DX work last winter, is
using the same set, but signing 7AEQ.
Down at Albany, YLR is installing 50
watts of CW,
At Vancouver, 7ZK and CLS8 are doing
DX but are not handling much traific.
Portland: 7DP on CW and 7ED on spark
are the only ones doing much. Al of the
old timers are busy manufacturing sets now,
and are off the air.

WASHINGTON

A.DL.M. Wemgarten reports as followv
BSeattle traffic is being handled with regu-
larity by 7BK, 7BS, 7FR, TNC and 7QB.
7TBK has two operdtors and is standing
regular watches. 7FR has installed a sink
gap, and is reaching out in fine sghape,
working both east and south. 7BS and
7QB are holding down the CW end of the
game., In Tacoma, TAJ, 7BG, 7QRE, TWM
are handling traffic. The loss of 7BC is
still strongly felt, as he was one of the old
reliables. A number of sparks are con-
templating changing to CW. In eastern
Washington 7GE continues his consistent
work, TFI is on strong at times, but is
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still hunting for a condenser to hold down
that coffin, Everything seems dead around
Spokane. Messages for the east can be
handled by 7THI to 7VZ very well. In the
Grays Harbor distriet, 7KJ, TNW, 7NN
and 7SC are taking everything that comes
their way, and one of them is on every
night.

Greater interest in “code work” is being
shown thruout the division by our “dear
listeners” and it is predicted that before
fall there will be more stations on the air
than ever before.

A. H: K. Russell, Mgr.

May has been decidedly slow in regard
to relaying, and, as usual, the Districts
are very delinquent in reporting, so that
this report is somewhat brief.

Brantford is very seldom heard from
now, and the same applies to Guelph and
Galt. The only ray of light in Western
Ontario at present seems to be 3GX at
Linden, Ont.,, some short distance from
Brantford, who has purchased 8WQ’s spark
transmitter and is doing very fine DX work
but has sent no report of messages, which
we hope to receive from him next month.
Kitchener and Waterloo have formed a
Kitchener & Waterloo Radio Club with 15
charter members. 3DS in Kitchener has
started out with DX work at last, using b0
watt C.W. and 25 cycle synk gap, handling
26 messages on CW. 3SB and 3TY (ex
3QJ) not running,

Toronto is now praetically entirely C.W.
and no reports have been received of relay
work by spark transmitters. 3CZ has been
trying to qualify for a boiled owl, messages
C.W. 16, 3JI and 3JK have kept up their
good work with 14 and 15 messages, re-
spectively, on their small C.W. sets, and
9AL has bandled. 44 on C.W.

No reports received from. other Districts.

Reported by R. H. McMillan, Traffic Asst.

Well, fellows, here it is. If you expect
to get a report into QST you will have to
send in a report to us as we are not mind
readers.

We wish to congratulate Ass't Div. Mgr.
Harrod on the work he is doing in Florida.
If we had one or two more assistants like
him we would probably maintain our aver-
age throughout the summer.

The Savannah fellows are to be compli-
mented for the spirit they show. Supt,
Hodge mailed in his report from a hospital
in Savannalt where he is lying on his back
recuperating from an operation. Supt.
Hight is also in the hospital in Rome re-
cuperating from an operation and reports
that 4BQ has been inactive this. month;
but promises to burn things up with the
new 9500: watt C.W.. set that he completed
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just before he went to the hospital. On
an initial dalite test he worked 4CO in
Atlanta, handing him traffic at 11 A.M.
FLORIDA
M. F. Harrod, Assi. Div. Mgr.

This state must stand by now, for that
blanket-like tropical static, ever pounding
in the phones, is here for the next few
months and must isolate us from the
efficient relays that we established during
the past winter. No one is idle, tho, for
we are striving with the end in view of
having this state more fully equipped to
handle all msgs. that need go from it or
come to it, in the fall. In Pensacola, St.
Augustine, Winter Park, Lake Monroe, and
other towns we have not heard from in the
past winter, we are going to have good DX
stations by fall.

Ist District, M. D. Clark, Supt., reports
in Jacksonville 4ZE, 4BP, and 4FS, are
inactive due to this ever-hammering static.
4EZ, spark, is still at it, and reports 25
msgs. We are pleased to announce that
“Shorty” 4EZ is going to have a CW soon
to show his spark up. The Times-Union
in Jax has a 20 watt CW, and will main-
tain two ops on watch, as soon as license
is obtained. With the addition of the CW
stations that are now in the process of
building in this Dist. it will be more and
more efficient as time progresses.

2nd Dist., E. R. Hall, Supt., reports four
CW stations in process of building in St.
Petersburg, and prays they will be ready
by fall. 4BF has sold his 500 w. set to the
Tampa Times. He has assembled a 50 watt
set which is handling traffic between 4BF
and near-by Naval Stations, when the big
b KW spark set fails to carry. Msgs.—130.
In Tampa, 4IZ, CW, 40 msgs. Orlando,
411, CW, 20 msgs.

Dist. 3, F. M. Bookwalter, Supt., advises
as the only good thing about this district
that can be shown this month is the for-
mation of a radio club in West Palm Beach,
which will be invited to affiliate at once.
4TH in Boca Ratone, with an Amrad set,
will be in communication with WPB in good
WX. Supt. Bookwalter says that if there
are any AMATEURS left, when the static
leaves us, he will be able to do some REAL
work, for he is improving the old set a lot.

4th Dist.,, W. E. Woods, Supt. Miami—
Nothing doing account of static. Several
stations are figuring on CW, but none actu-
ally READY yet. In Homestead, Seymore
Dan will have a CW set by fall.

GEORGIA STATE REPORT

W. B. Pope, Ass’t Div. Manager

Savannah: Supt. Hodge reports 4GL
and 4BY copied steady by ship operator
from New York City to English Coast.
This is fine work for summer weather.
Message traffic is comparatively nil com-
rared to the preceding months, 4GI only
71 and 4BY 61. We can excuse 4BY since
he has been in the hospital most of the
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month but we cannot imagine what hag
happened to “0ld Efficiency”.

Atlanta: A new club consisting of all
the old amateurs of the city has been
formed to conirol interference that existed
between the broadcast listeners and the DX
men of the city. 4BI has been doing the
only consistent DX work of the city.
Practically every night he is in reliable
communication with all northern and
eastern points of the country. 4HS and
4GM are also doing excellent work on their
gravel grinders. 4FT will be on next
month with his CW using the call 4ZB.
Few other OW sts. going now, however.
Most of them are either rvemoldeling or
building entlrely new bets

WEST GULF DIVISION
F. M. Corlett, Mgr.

bOUTHERN TEXAS SECTION
Alfred P. Daniel, A.D.M.

Dist. Supt. Ed Nettleton HZN, at Eagle
Pass, Texas, reports his district to be eon-
siderably mixed up, having been visited by
several tornados recently and considerable
damage resulting. All stations in Laredo
were put out of commission and those re-
maining are suffering from constant QRN.
Asst. Dist. Supt. Wall at San Antonio
writes a similar story regarding weather
conditions, almost continuous storms and
atmospheric disturbances in that vicinity,
and that together with practically every
local station dismantled and changing over
to CW, almost no traffic has moved. 5ZAK
and GP4 have consolidated and will here-
after operate from Kelly Field. Thad
Perry and Joe Tyler have consolidated and
will answer to the call of 5ACU. 5XI has
been signing DDM4 while operating huge
army fone set at Kelly Field. This station
is soon to be moved to a more favorable
location. Mr. Joseph L. Tyler of 1025 8.
Presa St., San Antonio, has been selected
by the local Radio Club to fill the vacancy
of A.R.R.L. City Manager.

South Central Texas, too, has suffered
from storms according to Dist. Supt.
Tilley’s report, Austin having had quite a
cyclone, but no one lost his antenna system.
HXX has opened up with a splendid fone set
and has already covered 1200 miles., 5PD
recently moved from Waco to Austin and is
creating quite a bit of envy with his bright
and shiny copper tubing OT. Wonder if it
can be used for any other purpose. Hi.
Austin loses one of their best stations with
the removal of 5ABZ with his 4—1% TC amps
on % KW, who goes to San Antonio to live.
Kee of San Marcos is putting in fine CW
set to match up with his already splendid
masts and aerial. Sahm at New Braunfels
expects to get a rest from shot condensers
now that his brand new CW and fone set
is nearing completion. 5XU has climbed
out of the amateur class as it were, be-
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cause of his 2 KW spark and fone set.
They are now broadcasting crop and mar-
ket reports and weather bulletins under the
call of WCM.

South East Texas district is no exception
to the hard-hit and almost constantly inter-
rupted radio activities due to storms and
twisters. BNK and 5Z0 lost the top sec-
tions of their masts in a recent blow. 52W
has been isolated for weeks in the Brazos
Hood district and has been depending on
Houston stations to keep his family posted
as to the probable duration of the flood.
He has been passing the time away by fish-
ing from his front poreh, and tells of a
catch of a three footer. All streams in
Texas have been on 40 to 50 foot rises.

The new stations in the air are 5KM,
C. Porter Sweeny at Angleton, Texas, v vho
has remained silent during hlS genior year
at school, 5ACF is a new Houston station
owned by A. W, Pollard and is the utmost
in CW. BFA at College Station has de-
veloped inte 5ZP. 5XB has been almost
entively silent for sometime, and no report
from our good friend Doc this month. 5XB
will remain open all summey during the in-
tensive radio course which that institution
has provided. The Houston Radio Club is
growing to such proportions that new and
larger quarters had to be arranged. for.
Many wnovices who are mterested in re-
eeiving broadceagls are joining in order to
learn more about the pame. Practically
every well known local amateur has a posi-
tion with some local radio supply house
and several are doing installation and oper-
ation of broadcasting stations at several
points in the state.

OKLAHOMA SECTION
Mawrice L. Prescott, A.D.M.

Demon static seemingly has set his foot
on our section for the summer, but he is
finding it hard to keep & bunch of our
energetic “hams” away from their sets.
Activity and interest is being shown in all
districts and we just have a *“‘hunch” that
when four or five 50 watt C.W. stations
which are now under construction are com-
pleted they will pound right thru QRN and
enable us to keep up our relay work with
nearby 9’s and 5's. And, also, how about
interdistrict commumcatlon in our own
State? Give your AD.M., D.S. or some of
the other fellows a call and let’s see if we
can't connect; something that has, as yet,
never bheen done to any marked degree.

5BM, Selby of Muskogee is getting re-
sults out of his new 50 watt C.W. He says
one 50 watter is all you need to get real DX.

No new fransmitting stations have been
reported this month. bHK, 5ZM, 5ZG, and
51,0 are all rebuilding or 1nsta111ng' new
equipment altogether. B5LO has sold his
spark to the School of Mines located af
Miami. He is putting in a C.W. now. 5FO
is no more; Prescott is now BZG and in

addition to the old spark a new C.W. on 875
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meters will be installed, bHPU, BZZ and
others of that section have been giving very
eonsistant service. :

DAKOTA DIVISION
N. H. J n, Mgr.

Traffic in this Division has naturally
dropped off somewhat due to bad atmo-
spheric condition, but it is gratifying to note
that there is more activity this summer
and that more traffic is being handled than
there was in the corresponding period last
vear. (. W. siations, of course, must he
given credit for this to a great extent.

Northern Minnesota. The jumps in this
District are really too long for consistent
work during the QRN period. However,
several daylight routes have been estab-
lished and schedules have been worked out.
A npumber of new stations are springing
up and the prospects are very bright for
good work in this District in the mear fu-
ture. The stations most active are: 9EA,
9BAF, 9ADF, 972C, and 9BAV. 'Three
broadcasting stations in Duluth keep the
air fairly well supplied with QRM.

North Dakota. Active stations include
LW, 9AEJ, 9AGN, 9WU and 9DOC. Some
trouble is noted by DX stations in being
unable to tune their receivers below 250
meters. This District Superintendent sug-
gests that all stations test and find out
just how low their receivers will tune.
Where Remler variometers are used, it may
be found necessary to take off all but 19
turns on each side of both stator and rotor
in order to get down to about 200 or 190
meters. This wag done at 9WU after the
same irouble had been experienced. Traffic
in this District has been going thru 9WU
ag follows: West, SWD, TWG, 9XAQ, 9ZAF,
724U and TWH; East, 9XI, 2AUP, 3AJA,
9ATY, 8BO, 8VY, SWR and 8BKE. 9$WU’s
spark set with a vecord of 3400 miles has
been bought by 9YF, the Mayville Normal
School.

South Dakota. The stations that are
on the air regularly in this District are ag
follows: 9BRI, 9AVZ, 9A1G, 9AIF, 9BOF,
9PI. 8ASF and 9TI. Daylight routes are
being worked out and schedules arranged.
Charleg Norton (9AIF) has been appointed
Dist. Supt.

The newly appointed Division Manager is
more than pleased with the splendid co-
operation given him by all stations, and his
only regret iz that he hasn’t the time to
keen in touch with all of the stations.

The following new appointments have
been named in this Division:

E. &. Leavenworth, Ellendale, N. D.,
Asst. Manager.

J. A. Gjelhaug, Baudette, Minn., Asst.
Manager.

Edgar W. Freeman, Elk Point, 8. D,
Asgst. Manager,

idam M ane
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Charles T. Norton, 521 West 11th Street,
Sioux Falls, S. D., Dist. Supt. for South
Dakota.

William D. Wagner, 123 West 4th 8t.,
Duluth, Minn., Dist. Supt. for Northern
Minn.

Thomas W. Jackson, College Heights,
Jamestown, No. Dakota, Dist. Supt. for No.
Dakota.

dames E. 8, Hayes, 705 K. Hth Street,
Duluth, Minn., City Manager of Duluth.

Alvin H. Rosvold, 423 No. 3rd Street,
Aberdeen, So. Dakota, (ity Manager of
Aberdeen,

BE. W, McQuillen, 701 So. 7th Street,
Brainerd, City Manager of Brainerd.

MIDWEST DIVISION
L. A. Benson, Mgr.

Due to the great interest in broadeasting
and further QRN, traffic in the Midwest
Division has taken a slump. Only two re-
ports from Asst. Division Mgrs. have been
received. Several St. Louis stations are
still on the job handling traffic: 9DMJ,
9BED, 9AFC, 97ZB. :

MISSOURI DISTRICT
G. 8. Turner, A.D.M.

The District Superintendent of Western
Missouri is the only one who sent in a re-
port this month. The other fellows were
heard from but no reports were forth-
coming., McDaniels at Columbia is very
busy arranging for the All-State Convention
that is to be held at Columbia May 30
for the purpose of organizing our state into
an All-State Radio Club. Dr. Klenk, Dist.
Supt. of Eastern Mo., says radio concerts
are killing traffic down there. Traffic is
moving, but so little of it that it is not
worth mentioning. The fellows are already
interested in perfecting their receiving sets
for the coming winter. Almost the oniy
real active interest that is shown in St.
Louis now 1 in their radio club and in the
big proposed state organization.

As soon as our state is organized we shail
have to express our rights ag amateurs who
are interested in all phases of the game and
not in hogging the air with broadcasting
ag numerous stations of high power here in
Missouri are now doing. Schedules shall
have to be instituted or the first thing we
know our name will be “Dennis”—in other
words we will no longer exist as a body
of amateurs interested in the development
of radio from a scientific standpoint but
rather a gang of individuals working to-
ward no common end. Then because we
are divided and unorganized, adverse legis-
lation will quickly take advantage of this
condition and legislate our once world-
renowned transmitting stations out of exist-
ence. Yep, fellows, it’s a pessimistic pie-
ture but unless gomething is done it is
going to be a reality before we know it.

T I T T
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Traffic has practically been at a stand-
gtill in Kansas City this month due to the
almost continual QRN WVery few messages
have been handled and then over only short
distances. 29RR has been getting out fairly
well on spark, working practically all C. W.
gtations. The radio club in K. . is ai-
tempting to line up the loeal broadcasting
stations to get a little order out of the
chaog now existing. Two new 500 wart
commereial sets will be opening up in a few
days and when they do “goodness knows”
what will happen. It is the desire of the
radio elub to have af least two silent nights
here. 'The City Club of Kansas City is
back of this idea and we eXpect something
to happen shortly.

Radio 9FM is developing a real he-size
radio station; when it is remembered what
good relay work he did with his old sta-
tion great thmgs are surely expected from
him this coming season.

Less interest than usual has been shown
in relay work in St. Joseph lately. 2EX has
his two 50 watters hooked up but hasn’t
been on much as yvet. 9ANO has been on
quite a bit in daylite lately but for some
reason has been unable to handle but littie
traffic. 9DRW has been reaching out some
with his 1KW spark but has no traffic to
report. Interest is being kept alive in the
radio clubl and much is expected of it this
summer,

NEBRASKA DISTRICT
John . O’Rourke, A.D.M,

Tratic during the past month has been
moving in all direciions exceedingly well
considering the increasing QRM. And I
must state that it not been altogether due
to the CW stations. In fact, in but one in-
stance has traffic been handled consistent-
ly by CW in this district. For the entire
district 9HG, 9A80, 3DSM, and 9DNC have
headed the list in traffic work. These men
deserve c¢redit for their efforts, inasmuch
as they do not receive co-operation from the
other stations. 9HG, Grifiith, Omaha, re-
ports working cunsmtentlv ‘with 9DKK,
9DNGQ, and 5QS. YASO is also DXing and
clears a Jlarge amount of traffic.  Mr.
Platner, 9DSM, CW, is the one CW atations
in the distriet that has reported handling
trafiic. 9IF of Giltner is operating a CW
station and is working several districts con-
sistently. Palmer of Lincoln seem to be
the one Lincoln station in consistent oper-
ation, You Lincoln fellows please wake up
and get in your report.

One traffic appointment has been made
by the Asst Division Mgr,, Paul Palmer,
9DNC is now Asst. District Supt. under
Mr. Anderson and has control of all traffic
work in the neighborhood of Lincoln.

Fellows, I am going to ask again what
I have asked innumerable times, and that
is, please gend in & report if you want
eredit for your work. We are not mind
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readers, and if you desire fo enter into
tratfic work write at once to either the
Asst. Division Mgr., J. G. (’Rourke, 3064
South 32nd St, Omaha, or the District
Sup’t, Mr. Ed. Anderson, 308 North 27th
Ave.,, Omaha. We must have some sort of
qo-npelatlon if we are to place the Nebraska
district at the top of the Division’s list.
Now let’'s go. This applies especially to
stations in the western portion of the state.

I wish to point out to the broadcast fans
of this district the fact that when receiv-
ing a certain broadeast station’s 235 meter
“harmonic” on & gingle circuit receiver they
are not immune from spark interference.
Remember the spark man is not always {o
blame. Nine times out of ten it’s your re-
ceiver, or your . neighbors. The radio ve-
layer has a perfect right to the air pro-
viding he is within the law, and with few
exceptions the spark man is. In the future
please hunt a higher “harmonic” when
flistening to iocal broadcasts. I believe the
amateur operator will play the game fifty-
fifty with you.

I am expecting to hear from you fellows
next month so that we may re-instate the
old Nebraska rvelay voutes for the statie
season at least.

BOOK REVIEW ‘
{Continued from page 31)

It iz certsinly a pleasure fo run unex-
pectedly into a story on our A.RRL. in
this book, We like the “Complete Radio
Book” better than other of the new-comers
and think it is well worth anyone’s while.

“Radio Telephony for Everyone”, by
Laurence M. Cockaday, technical editor
“Popular Radio” and “The Modulator”;
Frederick A. Stokes Company, New ¥ork;
213 pages, 5x7%, $1.50.

Here iz a book by an old-time amateur,
and it reflects more of the amateur at~
mosphere and more of the amateur’s
method of attacking a problem than any of
the newer books that have come to our
attention. Asg stated in its preface it is
written in “every-man’s language” with the
sole idea of dispelling the shroud of mys-
tery aurrounding radio in the layman’s
mind. The chapters in turn treat of sim-
ple slectron theory and wave theory, and
then leaps nimbly into a discussion of the
vacuum tube as an electron generator of
waves {(certainly a2 commentary on present
day essentials—contrast it with the prae-
tice a few vears ago of introducing at about
this place in the story open antenna oseil-
lators exeited by a spark coil, Hertzian
oscillators, ete.); modulation, aerials, tun-
ing, detector, regeneration, the building
of a small phone transmitter, the construe-
tion of receiving sets, and the care and
maintenance of apparatus.

(Concluded on page 58)
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HOWARD F. MASON

The Manager of our Northwestern Di-
vision was born in Marion, Indiana, in 1901,
and moved to Seattle when four years old
but says he didn’t see any DX stations on
the way out. He goh started in earnest
in 1915 and heard his first signal at 7:14
P.M. Saturday, Heptember 4th (extract
from log). ()n learning the code the sig-
nals were identified as KPA, & 5 KW sta-
tion 5 iiles away. The following year =
transmitter was installed and operated un-
der the call 7ML until closed down during
the war. 'The half kilowatt was unable to
work anybody over fifteen miles away 'tho
the same transformer now does 1000 miles
and has a 1,550 mile record.

In March 1917 he went to sea as an
operator and stuck to this for two years
and a half. Since the war he has been
operating TBK and holds the record in his

(Continued on page 63)

M. F. HARROD

This young son of Marconi, formerly 8VS8
and now 4II, was born on June 20, 1902,
in Toledo, Ohio. At the age of six he
moved with honorable parents to New Lon-
don, Ohio, and soon decided electricity was
the only thing to follow.

Starting this greatest of all games—
radio—in 19219, he went thru all the con-
ventional stages of the loose coupler and
erystal followed by an audion, varie-coup-
ler, and spark ¢oil, thus mastering the
mystery of the wmystic dots and dashes.
From October 1920 until June 1921 old
8VS in Toledo tried to show the world that
Ohio was on the map. With his five watt
C.W. set and an antenna current of eight-
tenths of an ampere he was heard over
half the U. 8. and worked 200 miles to
O0E. These were the days when power
tubes had to be “snitched.” 8VS was on

(Concluded on page 69)




HE A.R.R.L. has the honor of announc-
ing the affiliation of the following ad-
ditional societies as of May 26, 1922:

Franklin Radio Club, Bronx, N Y.., Ben-
son Radio Club, Brooklyn, N. Y.; The En~
dicott Radio Association, Endicott, N. Y.;
I Tappa Key Radio Club, Harrison, N. Y.;
Thor Radio Club, Burlington, N. J.; Jef-
ferson County Radio Club, Watertown;
N. ¥.; The Clifton Radio Club, Clifton,
N. J.; Plainfield Radio Association, Plain-
field, N. J.: Passaic Radio Council, Pas-
saic, N. J.; Olean Radio Club, Olean, N. Y.;
Tiake Shore Radio Assoclation, Jamestown,
N. Y.; Clayton Radio Club, Clayton, N. ¥.;
Minersville Amateur Radio .Association,
Minersville, Pa.; Radio Club of the City
of Ithaca, Ithaca, N. Y.; (azenovia Radio
Club, Cazenovia, N. Y.; Vandergrift Radio
Club, Vandergrift, Pa.; Greenpoint Radio
Association, Brooklyn, N. Y.; Nutley Radio
Club, Nutley, N, J.; Westiield Radio Asso-
ciation, Westfield, N. J.; Port Washington
Radio Club, Port Washington, N. Y.; Beeveyr
Valley Radio Club, Rochester, Pa.; Pough-
keepsie Radio Association, Poughkeepsie,
N. Y.; West Philadelphia Radio Associa-
tion, West Phila, Pa.; Cooperstown Radio
Association, Cooperstown, N. Y.; Belmar
Radio Club, Belmar, N. J.; Medina Radio
Club, Medina, N. Y.; Palisades Radio Club,
Fort Lee, N. J.; Nassau Radio League, Free-
port, L. I.; Norwalk Amateur Radio Asso-
ciation, Norwalk, Ohio; Battle Creek Radio
Club, Battle Creek, Mich.; Greenville Radio
Club, Greenville, Ohio; City of the Straits
Radio Club, Detroit, Mich.; The Waukesha
Radio Amateur Club, Waukesha, Wise.;
Wooster Radio Club, Wooster, Ohio; The
Oxford Radio Club, Oxford, Ohio; Minne-
tonka Radio Club, Excelsior, Minn.; Fargo-
Moorhead Radio Club, Fargo, N. Dak.;
Forx Y. M. €. A, Radio Club, Grand Forks,
N. D.; Southern Minnesota Radio Associa-
tion, Fairmont, Minn.; Madison Radio Asso-
ciation, Madison, 8. Dak.; Radio Club of
Jamestown, Jamestown, N. Dak.; The St.
{loud Radio Club, St. Cloud, Minn.; Wire-
less Club of &t. Petersburg, Fla.; Miami
Radio Association, Inc.,, Miami, Fla.; Cam-
pus Radio ‘lub, Ames, Iowa; Independence
Radio Club, Independence, Kansas; St.
Louis Radio Association, St. Louis, Mo.;
Boston College Radio Club, Chestnut Hill,
Mass.; Milford Radio Association, Milford,
Conn.; Community Radio Club, Natick,
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Millers River Radio

Mass.; Association
Athol & Orange, Mass.; Radio Council oé
Southern New England, Pawtucket, R. [.:
Auburn Radio Club, Auburn, Maine; Radio
Club of Manchester, Manchester, Conn.;
Newport Radio (lub, Newport, R. I.;
Wenatchee Valley Radio Club, Wenatchee,
Wash.; The Coeur &’Alene Radio Club,
Coeur d’Alene, Idaho; Butte Radio Club,
Butte, Mont.; Benson Tech. Radio Club,
Portland, Ore.; *Y” Radio Club, Guelph,
Ont.: Niagara District Radio Association,
St, Catherines, Ont.; Sacramento Valley
Radio Club, Sacramento, Ca.‘iif,ﬂ; Associated

Radio Amateurs, Berkeley, Calif.; Glenn
County Radio Club, Willows, Calif.; Radio
Association of Danville, Danville, Va.;
Peninsula Radio ©Club of Va., Foriress
Monroe, ¥a.: Corsicana Radio (lub,
Corsicana, Texag; Brazos County Radio

Club, Bryan, Texas; Desdemona Radio
Club, Desdemona, Texas; Lubbock Radio
Club, Lubbock, Texas; The San Marcos
Radio Club, San Marcos, Texas:; Pecos
Valley Radio Society, Roswell, N. Mex.;
Albuquerque Radio Club, Albuquerque, N.
Mex.; The Moose Jaw Amateur Radio
Association, Moose Jaw, Sask.; Moose Jaw
Senior Amateur Radio Association, Moose
Jaw, Sask.; Albion Radio Club of Albion
High School, Albion, Mich.

Rutherford (N. J.) Radio Ciub

Meetings are held on the first and third
Tuesdays of each month. Out of a total
membership of forty-seven there are thirty
active members. This club makes a strong
offort to adhere to government regulations
such as those relating to wave length, decre-
ment, licenses and false calls, under the
discipline of the ever-alert ears of its
Traffic Manager, Mr. Benjamin Jackson.

Dwe to the popularity of the clubs’
president, Mr. Richard €. Clunis, its mem-
bers and their guests have been treated to
some very interesting talks by prominent
radio men such as Mr. Frank Bremer,
pioneer radio phone hroadcaster, Mr. Paui
F'. Godley, whose activities in amateur radio
need mnot bhe mentioned, Mr. Plerre
Boucheron, publicity manager for the Radio
Corpn. of Awmerica. The last two wen-
tioned gentlemen are also members of this
elub. In June, probably the 16th, Mr.
Meyers, manufacturer of sudion tubes will
talk to the club and demonstrate hig multi-
stage amplifier.
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Belmar {N. J.) Radio Club

The Belmar Radio Club held a radio con-
vention on June 9th, at which all the newest
and best apparatus was on display, includ-
ing the new Western Electric amplifier and
loud speaker. Paul F. Godley spoke on
“The Future of Amateur Radio”” We hepe
to have a further report on the success of
the show.

East Guif Organ

The gang of the AR.R.L. in the East
Gulf Division have started one of the liveli-
est and peppiest division organs that you
ever saw under the name of the “Hast
Gulf Radiogram.” The fir§t issue iz out
for May and has good technical articles
and a Wedlth of amateur spirit. Mr. H. R.
MceMillan  is  imanaging editor, B. W.
Benning (Division Manager) and H. L.
Reid are associate editors, with W. A,
Ward as advertising manager.

Qur best wishes to a peppy outfit. We
shall expect great things of the “East Guif
Radiogram.”

The Readmg (Pa ) Radio Club

On May 1%th we celebrated our afiiliation
with the AR.R.L. by a radio dance which

was very successful.

Our ciub now has forty members, the
officers of which are, Harold O. Landis,
pres.; Clarence Lemnach, vice-pres.; Clar-
ence J. Hartman, treas.; (layl E. Kunsman,
gac’y; O O, Tevan, asst sec'y: and Clifford

Trout, pubhmtv mgx

‘We have our headguarters at the P. & R.
Y.M.C.A., where a transmitting and re-
ceiving set is installed. The transmitter
congists of a 1 K.W. Acme transformer
and rotary spark gap, and the receiver is
made up of a short-wave regenerative tuner
and two-step amplifier and Magnavox. We
have two antennas, one being ninety-five
feet high and one hundred and thirty-five
feet long with six wires, and the other,
fifty-tive feet high and seventy-tfive feet
long with four wires. Both of them are of
the inverted L type. The station, whose
call is S8BDP, is now open for traffic, with
rvegular operators on duty each Tuesday,
Wednesday and Friday evening.

Meetings are held every second Friday,
when besides the regular business proceed-
ings, the QRM Committee makes its report,
a short session of omnigraph practice is
eiven, and a discussion is made of a sub-
ject selected at the previous meeting.

Schnell West

At this writing our Traffic Manager,
Fred H. 3chnell, is making a tour of the
west coast :utates where he will call upon
ag many of the affiliated clubs as his limited
time will permlt

“The M:clugan Radxout”
The May-lune issue of the Michigan

T

Radioist published by the Central Michigan
Wireless Association of Lansing, and de-
voted to Michigan amateur interests, is a
Battle Creek number and concerns itself in
interesting fashion with activifies in and
about Battle Creek. A page in its latest
issue is devoted to an explanation of what
the A.R.R.L. is with an invitation to the
public to utilize the traffic routes in Michi-
gan for the starting of free messages to
any part of the United States of Canada.
The afiiliated clubs in Michigan are listed
and the addresses given of the state traflic
personnel. A splendid thing and one which
uther sectional organs might employ to tell
the public what amateur radio is.

The South Dakota *‘QOscillator”

“The Oscillator,” pubhshed by the Y.M.
C.A. Radio Club of Sioux Falls, 8. D., has
been issued for the last time this season
but will be resumed in the fall.

The Oscillator has always been a very
creditable iittle sheet full of sound, practi-
cal operating advice, and expressing so well
that homey amateur atmosphere we love.
The May 24th issue contained a compre-
hensive account of the lowa OState Con-
vention. We have as yet received no report
on this meeting from any of our lowa clubs,
bul from its report in the South Dakota
magazine it would seem that very interest-
ing sessions \VGIP held.

‘The Bronxville Radio Club (N. Y.}

Shortly after the war a group of radio
enthusiasts in Bropxville formed a club
under the name of the “Armour Villa Radio
Association”. The name of this organiza-
tion has been changed to the “Bronxville
Radio Club” within the last year and it is
enterlng‘ upon its fourth successful season.
The “Bronxville Radio Club” is affiliated
with AR.R.L. and the officers of the club
are as follows: president, Walter A. Remy

(2KV); secretary, Rodney Roach; treasur-
er, James Maher (2AXP).

Meetings are held every other Friday
evening in the (Gramatan National Bank,
Bronxville, N, Y., through the generosity
and interest of the bank officials. The pres-
ent membership of the club is 28, which
number is rapidly increasing. We aim to
make our meetings interesting for all by
presenting a paper on some radio fopic at
each meeting, by answering the questions
of the novice and giving him all possible
advice, and by holding a general discussion.

We consider ourselves fortunate in re-
ceiving & complete DeForest fone and CW
transmitter, motor-generator, ete. from one
of the members, Mr. McAlhster, towards a
club station. A committee on erection has
been appointed and is getting results. The
station will be operating about the latter
part of June and we are anxious fo ex-
change messages with other organizations.
Call 2ATH.
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My, M. H. Fancost, 82F, is a hero in Lan-
sing, Mich., because of his excellent hand-
ling of news service by radio during the

emergency when nearly all wires were
down, With the aid of 8ZZ, Clyde Darr,
who made news arrangements with WWJ
at Detroit, 3AND, P. D. Fallain at Flint,
BADY at Fenton, HIG, unlicensed station
at Bay City, WHW at East Lansing, and
8BLW at Grand Rapids, all the news was
received for two days. Another demon-
stration of the value of amateur radip in
a1 emergency.

Mr. Jd. F. Carpenter, who was our hero
of the storm relay routes described in April,
was called upon again fo give help in the
ecase of another gtorm bringing down the
wires of the Northern States Power Co.
On z few minutes notice he grabbed a five
watt C.W. set and drove with the General
Bupt. to 8t. Croix Falls, Wis., where com-
munication was established back to 9XI in
4 few minutes and important wmessages
handled over the 60 mile gap. Hot stuff!
The station is still being maintained and
wore C.W. gets are being put in the other
main plants now.

) Thev iffe: ence
Spark: Watts-per-mile.
CW.: Miles-per-watt.

New theory of propagation advanced
by a revorter for the Fairmont, (W, Va.)
Times, who speaks of sendine messages thru
the ozone, and also chrouicles the use of
several stages of exempiifiers. £hades of
Herr Hertz! :

M. 8. Andelin, 6JT, Manager of our

Rocky Mountain Division, stepped off this
past June too. He says it does not mean
that he is dropping out of the game, how-
ever, a3 he married the sister of a well-
known DX amateur (QRA?) so there will
be two operators at 6JT instead of one.
Congratulations, OM!
_ The National Retail Assn. now has an
Investigating Committee to look into the
matter of quality and efficiency of radio
apparatus and to get responsible manu-
facturers to plainly wmark the receiving
radius on their apparatus.

Station Kinks

Every amateur has originated certain
jittle kinks around his station that are very
helpful. What have you done in this
line that will interest the bunch? Here
are some we made note of in a gtation we
recently visited:

The regenerator was shielded by pasting
tinfoil on the back side of the panel, care-
fully cutting 9t away around hushings,
switch-points, ete Capacity effects were
nil, which i3 a great help in C.W. work.

A large-size B battery had been tapped
at each cell by taking off the cardboard
bottom, scraping thru the wax paper
around each cell and soldering thereto a
14 -inch length of No. 14 copper wire. and
paraffine promptly poured over the tapped
hattery to execlude moisture. The battery
is turned upside down and connection made
to any desired cell by clipping on to the
proper wire ‘“‘stub”,

A small board on short legs had a group
of 1+x-inch holes bored in it and made a
convenient holder for a dozen or so stand-
ard-base tubez.

The storage battery was connected to
the blades of a D. P. D. T. switch which in
one position connected it to the tube equip-
ment and in the other to the charging rec-
tifier. By throwing an additional switch
to supply the rectifier with 110, the battery
ean then be charged without the incon-
venience of disconnecting, running special
wires, ete.

3BEC suggests drawing pencil lines on
the base of detector tubes between the
filament and grid posts for a leak. The
advantage is that the tubes may be
swapped but always have their best leaks
with them.

Although 9ZN isg in commission with the
game apparatus as always, many of the old
operators ave scattered all over the country.
Dutton, “DN”, is operating on the 5.8.
George Washington, and Brennan, “MA”,
is on the west coast.

1AMD informs us that on March 6th he
delivered the Governor-President message
for Rhode Istand to 3AJD. On the next two
nights it was given to 1AZW,
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According to newspaper clippings, a chap
in Dubois, Pa., has a miniature radio that
tunes to 289 meters, cost a total of 17¢, and
picks up Arlington. Why pay more?

The Detroit Police Dept. has been issued
the call letters KOP. You speed demons
better watch your step.

The sabove is supposed to be a wave-
meter. It drifted into one of the testing
laboratories for calibration. Yes, drifted—
it couldn’t sink because the coil is wound
on a tree limb which would keep it afloat.
Although the mud insulated condenser was
still OK, and none of the unsoldered con-
nections came off, the wire became very
loose on the tree trunk on drying, so that
calibration is subject to change without
notice.

We have several requests on file for a
thermocoupled antenna wattmeter calibrated
to read directly in miles. QTC?

Several other good “Strays” were re-
ceived too late for this column.

{t’s too bad we can't repeat all the fool-
ish questions asked in radio gatherings and
much worse that we can't answer them in-
teiligently, at least to the asker.

a grid condenser and after unwrapping all
the paper found it empty inside. .

We understand that an antenna is a horn
on the head of a bug. Moral: be sure of
your nut.

radio we recommend ‘“The Principles Under-
lying Radio Communication”. This book
was originally prepared by the Bureau of
Standards for the Signal Corps in 1918 but
has been revised and considerably increased
in size. There is a wealth of information
in it and it is absolutely up to date. It is
durably bound and containg over 600 pages
and 300 illustrations, many of which are
photographs. This book may be obtained
postpaid for one dollar from the Superin-
tendent of Documents, Government Print-
ing Office, Washington, D.C. .

S

T 53

Con You {magine——

Eastern sparks being heard in Hawaii?

Selling tubes for 59¢ on bargain days?

New aerials staying put?

Your condenser not blowing when that “6”
answers?

Less than five concerts on the same wave?

The good old days back again?

It is with deep regret that we learn of
1CK, the station of our New England
Division Mgr., being burned on May 256th.
His files were completely destroyed and his
QST's as far as page 53 of the May issue,
he says cheerfully.

that “Nick” Jensen, Dakota Division Mana-
ger, “stepped off”” on June Tth. .Another
good AR.R.L. man to desert the bachelor
ranks. Congrats, OM!

Read 'Em and Weep!

Q??XE has heard 6KA, 6ZZ, and 6XAD

SA.,
8AM, 8BO, and 8EA have been heard in
California,

872, Clyde E. Darr, has been heard in
Colon, Panama.

5ZA has been heard at 1MO on two steps
200 feet from the phones.

2AFP has been reported in many central
1.8, places while using one five watt tube
and thirty foot single wire aerial.

9ZN has been heard un spark in Daven-
port, lowa.

67227 has been copied on one tube by 1AZY
in Rhode Island.

5AX in Prince Rupert, B.C., hears 4CB,
5ZA, 6ZI, 6ZAC, 7DP, 9AYU, 9WU, and
9BD, all on C.W.

9DSG has been heard 1250 miles on 5
watts, 180 meters, and single wire aerial.

SACE in Pa, has been heard in Calif. by
6T1 and 6ABU, )

8VY has been reported QSA in Alaska
and 425 miles west of NPE.

if the leading radio companies are ve-
straining trade in the wireless field.

On July 19th the various offices of the
Jivil Service will hold a competitive ex-
amination for the position of Radio In-
gspector for the Department of Commerce.

On June first tﬁ:xTe— v.v;mre 28,362 receiving
gsets in Chicago.

2KF advises he will gladly make recep-
tion tests for any station writing him.

“If anyone wants to prove that he was
heard in England during the Transatlanties,
all he has to do is to ciaim that he signed
1AAW and she is did. 'There is a Kick-
back to the proposition, tho.”—*“Kickbacks”.
}\ye(;ll say so! We're still looking for the
hivd,
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What is claimed to be the largest radio
horn in the world is shown in the accom-

panying photo. It is installed in Idora
Park, a2 public amusement resort in Cali-
fornia. Equipped with a Magnavox repro-
ducer and power amplifier the music picked
up can be heard over an arvea of twenty-
nine square miles,

~wWith Gur
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it will be five million and in 1927 it will
reach twenty million.

The radio broadcast craze has swept into
Canada as well. We hear rumors that the

station of “La Presse’” in Monireal is due
to be one of the largest in North America,
operating under the call CKAC.

The horn measures thirty-five feet in
length and has an opening twelve feet
sguare. ©One thousand feet of clear aero-
plane spruce lumber went into its construe-
tion. 1t ig claimed that with the electro-
dynamic reproducer and the overcoming of
the problems incidental in the design of
such & large horn, distortion is eliminated.

Mr. E. P. Edwards, Manager of the Ra-
dio Department of the (General Electrie
Co., in defense against the charge of hold-
ing back in the production of vacuum tubes
to increase the demand, states that until
last November 5,000 tubes per month kept
the market supplied. In March he esti-
mated the demand to be 90,000 per month
at which time they were making 60,000.
The production is now 200,000 tubes per
month or about forty times as much as the
production gix months ago.

Dr. Lee DeForest is quoted as having gaid
in & recent speech that the estimate of the
radio public as being a million is highly
conservative, He figures that in two years

“What Is the Best Way to Learn the Code?”

“By and by they are going to get fed up
with near-by stuff and the concerts., and
how to peel potatoes, and one by one they
are going to begin wondering about the
little chirps and buzzings down on two
hundred,” says *The 0ld Man.” This is
the first symptom of the second bite of the
little radio bug. A real amateun is in the
making when one says, “What iz the best
way to learn the code?” Thousands of
broadcast fans are d«kmg this questlon to
chance acquaintances in the radio stores,
at radio club meetings especially adver-
tised and everywhere the whole rountry
over. (ongratulations! We welcome you
into -this amateur field of ours.

But now about this “dah dit dah” stuff.
We old timers had our trials and tribu-
lations in getting started. Most of us
learned the code from a printed card, a
catalogue of 2 mail order house, or a ii-
brary book. We learned that A was “dot-
dash,” B “dash-dot-dot-dot"”, and C “dash-
dot-dash-dot.” Some of our number in
a very short period could recite the whole
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“he was west of here, maybe in Ohio.
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code in this way—just like memorizing
poetry at school. Sounds simple, doesn’t
it? VYes, A was a little round dot foilow-
ed by a long black mark, while B iz a
Jong mark followed by three dots and so on.
But when the buzzes came in the receivers
they weren’t composed of round black dots
and long thin dashes. Anyone learning
the code in this manner is at a loss to
understand the buzzings., If the sending is
painfully slow—1less than a word per min-
ute—the well meaning would-be operator
‘hears ‘“‘dit-dah” and thinks to himself,
“Tiet's see, that is a short and a long.—
mmmmmm—dot-dash, mmmm-—oh yes, it’s
A.” Nuff sed! This way of learning the
code is “debunque.”

The way to learn the code iz to learn
it like you will have to receive it. The
ideal way is to get someone to send to you,
starting in from the first, without the code
chart but learning the letters by sound.
If this is impossible and you are forced to
‘learn alone, try to associate the letters with
‘long and short buzzes. Think of A as “dit-
.daah,” B as “daah-dit-dit-dit,” ete., with the
accent on the “daah” which represents the
Jonger element or the dash,

A buzzer practice outfit is quite a neces-
@ity in learning the code and no doubt
most of it can be used later in a trans-
mitting set. Complete outfits can be pur-
chased for from $2.50 to $4.00. If the
parts are bought separate, connect up the
‘hattery, key, and buzzer in series; that is,

.a&rranged in an electrical circle so that the

current must go thru any unit to get to
the next. It makes no difference in which
order they are arranged or the polarity.
In sending, grasp the key firmly with the
thumb over the edge of the key knob. The
"key should be far enough back so the elbow
will rest on the table with the wrist in
the air. The wrist should be flexible with

‘the motion coming from the forearm in-

stead of the fingers. Practice the code by

-sending each letter several times, paying

attention to the sound of the letter after
-the third time as if someone else was send-
ing and along with each character think
of the letter it represents. This increases
the association between the sound and the

“letter, which is the main thing in receiving,

“If T were a broadcast listener and
wanted to learn the code,” says Hiram
Percy Maxim, President of our A.R.R.L,
“YI would learn the numbers firgt. Then
when listening in and hearing a station
sending his call with a dit-dit-dit-dah-dah 1
would know he was located somewhere
around Washington, D. C. Maybe it would
he dah-dah-dah-dit-dit which would mean
Then
on good nights when everything was right
I might hear a station sign a call with a
dah-dah-dah-dah-dit in it and then I would

‘know I was reaching out and had heard
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gomeone in the middle states. T would
send fifteen cents to the Superintendent of
Documents, Government Printing Office at
Washington and when I got so I could pick
up all of the letters in the call I would
refer to the call book and drop the station
owner a card telling him how I got him.
Perhaps this would be a record for him
and ! would share in the honors. The
fascination of distance is the thing that
holds the interest in amateur radio. Why is
it that little interest is taken in local broad-
casts?  The listeners would rather hear
Pittsburgh, Springfield, Detroit, or some dis-
tant station even tho the guality of the
program is the same because it is further.
The same is even more true in amateur
radio. The desire to receive long distances
and know where the signals are coming
from is one of the strongest incentives to
learn the code.”

There are all kinds of charts and methods
suggested for learning the letters. Some
are as good as others are bad. The fact
remains, however, that all of the letters
have to be mastered and the total number
remains the same. Probably the dot let-
ters would be well to start on—&, I, §, H,
§—and then the dash combinations—T, M,
0, and zero. These should be thoroughly
learned so that they are understood when
mixed in all possible combinations. From
this point on there seems to be considera-
ble controversy as to which letters to learn
next. To learn letters along with their
opposites seems offhand to be a short cut.
The learner duickly recognizes that the
signal is either one of the opposites but
is in doubt which and is just as liable to
guess the wrong one. In fact when the
code is learned in this manner it takes a
long time before the learner can instantly
and decisively choose the correct letter
from its opposite. Difficulty is encountered
in choosing between F and L, ¥ and Q,
A and N, W and G, B and V, etc., when.
these letters are learned together.

Mr. Maxim is trying out a novel stunt
in teaching the code with & small phone
gset by which he announces the letters in
eonnection with his crashing 1AW spark,
by which the listeners are taught to recog-
nize the letters direct by sound. Words
and other combinations of the letters al-
ready mastered are sent and checked when
repeated on the phone. Though at this
writing the course is about half com-
pleted the interest taken by dozens of men,
women and children, indicates that it is
novel, very interesting, and easy to learn
the code this way.

It appears then that though there may
be some advantage in learning certain let-
ters first, the important thing is to learn
by sound as in actuzl reception and not
by visualizing the code on a printe% card.
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‘This is Miss Eunice Randall who sends
ousands of voungsters to the Land of
Nod every Tuesday and Thursday night.
The above illustration shows her broad-
easting her soothing tales from WGI to a
family eircle of 1,000 wmiles.

Miss Randall is one of the pioneer fig-
ures in radio broadcasting and is known
from coast to coast. As far as known
she is the only woman designer in the radio
industry as she is employed by the Amrad
Corp. daytimes. 8&he is also an old A.R.R.L.
m(eglber and operates a good “ham” station,
1CDP.

A NEW RADIO BILL
{Continued from puge 32)
A BILL

To amend an Act to regulate radio communi-

cation, approved August 13, 1912, and
for - other purposes.
Be it enscted by the Seunte and House of

Representatives of the United States of Ameriea
in Congress assembled, That the Act of Congress
entitled **An Act to repulate radio communication,”

August 18, 1912, is amended by striking
ions 1, 2 and 2 thereof and by inserting
in lieu therenf the sections 1, 2 and 8 following:
on, company, or
n of the United
apparatus for radio
raphy or telephony as =a
means of intercourse among the veral States
or with f{oreign gnations, or upon any ves
the [Inited States engaged in interstate or foreign
commerce, or for the transmission of radiograms
or signals by telegraphy or telephony the effects
of which extend beyond the jurisdiction of the
State or Territory in whiclh ibe me are made,
or where interference would be caused thereby with
the transmission o reception of messages or sigs
nals from beyond the jurisdiction of said State or
Tarritory, " e¢xcept under and in saccordance with

Btates shall use or op
enmmunication by tv

QST
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a license in that behalf granted by the Hecretary
of Commerce and except as hereinafter suthorized.

“B, That the Secretary of Commerce from time
to time shall (a) classify licensed radio siations and
the operators required therein: ¢b) presciibe the
nature of the gervice to be rendered by each eclass
of licensed station and assign bands of wave lengths
thereio: (¢} make. alter, and revoke regulations
applicable io all licensed stations not inconsistent
with this 2t or any other Act of Congress or
ith the terms of any radio communication con-
vention to which the United States is a purty con-
cerning the service io be rvendered by euch eclass
of stations so estabished; the location of any ata-
tion; the wave lengths to be used by any station;
the kinds of instruments or apparatus in any sta-
tion with respert to the external etfect produced
thereby: the power snd the purity and sharpness
of the waves of each station or the upparatus
therein: the area to be served by any station and
the times and methods of operating any station
or the sapparatus therein: (d) make such other
regulations ot inconsisient with Jaw as he may
deam  necessary to preveut

: interference between
all stations afected by this Act.
“C. That radio stations belonging to and oper-
ated by the United States and used exciusively for
communication of official business shall not be
subject to the provisions of paragraphg A snd B
of this section. Hvery other station owned and
operated by the United States shall be subject
to the provisions of said paragraphs A and B of
thig section. All stations wwned and operated by
the UUnited States and all other licensed st
on land or sen shall have speecial call letiers
desiynated by the Becretary of Commerce, and such
siations and the designated call letterg shall be
included in the Jist of radio stations of the iinited
Sitates as published by the Depariment of Com-
meree, Hadio stations owned and operated by the
United States and used exciusively for the com-
munication of official business shall use such wave’®
lengths as shall be assigned to ench by the Presi-
and shall observe such rexulations as the
Becretary of Commerce may make to preveant un-
due interference with other radio stations and the
rights of wothers, escept that upon proelamation
by the President that there exists war or a threat
of war or a state of yublie peril or disaster, or
other emergency, the President may suspend for
such time as he may see fit all such regniations
of the Secretary of Commerce anpplicable ta such
stations owned and operated by the United States,
“D. That every such license shall provide that
the President of the United States in time of war
or public peril or disaster may cause the closing of
any atation for radio communication and the re-
moval therefrom of all radio apparatus, or may
authorize the use or control of any such station
or apparatus by any department of the Govern-
meni upon just compensation to the owners.
“SEC., 2. A, That paragraph A of seetion 1
of this Aect ghall not apply to persons sending radio
messages or signals through =z vadio station be.
longing to and operated by the Uinited States for
the transmission exclusively of official busine s nor
to persons sending such messages on a foreign ship

1.

while the same is within the jurisdiction of the
United States, i .
‘B, That the station license required herehy

shall not be granted to, or after the granting theeeof
anch license :hall not in any manner, cither v

tarily or involuntarily, be transferred to iu) any
alien or the ropresentative of any alien:; ¢h) nor
foreign wovernment or the representative

;3 {e) nor te uny company, corporation, or
iation organized under the laws of any forvien
roment: (d) nor to any company, corporation,
association which any officer or d. is
an alien or of which more than one-f the
capital stock having voting pawer is owned or cona
trotled by aliens or their representatives or by a
foreign government or representative thoreof, or
hy any company, cerporation, vv asgociation orzan-
ized under the laws of a foreign country.

“Such station license, the wave length or lengths
authorized to be used by the licensee, and the rights
therein granted shall not be transferred, assigned,

{Continued on page 69)
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| Amateur Radio!
stations”

7XG, Portland, Oregon

This station was designed and built for
Mr. W. P. Hawley, jr., by Mr. Chas. Austin
of the Northwestern Radio Mfg. Co. of
Portland. Four 50-watt tubes are used in
Colpitts-Heising circuit, two as oscillators
and two as modulators, with constant cur-
rent modulation,

Filament voitage of 9.75 volts is supplied
by an Acme transformer. The plate cur-
rent is supplied by a Robbins & Meyers
motor-generator set. With a 10,000 ohm
field rheostat the output voltage can be
varied from 300 to {500 volts. At the
lower left hand corner of the transmitting
panel iz a drum switch control marked
“Voice,” *“Receiving,” “Off,” “C.W.” and
“Chopper.” When turned to “Voice” the
get is ready for the transmission of speech
or music thru the arrangement of contacts

on the drum for lighting the filaments,
starting the generator, ete. Likewise all
the necessary switches are changed when
the ’(’irum is turned to “C. W.” or “Chop-
per.

The chopper for LC.W. gives a 900
cycle note.

The receiving apparatus consists of the
usual variometer regenerative set designed
to cover waves from 160 to 900 meters.
For long waves a Colin B. Kennedy set
is used. Either may be plugged to a two-
step amplifier. A large Magnavox can
be used with either set and has its own three
stage power amplifier consisting of five
watt power tubes operating two in parallel
for each stage. Three banks of 108 volts
furnish the plate voltage for each power
amplifier,
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The transmitting and short-wave receiv-
ing aerial is of the four wire T type, 40
ft. long. The poles were tapered in a
Jathe from 22 inches to & inches at the
top and stand 100 feet high with no guys
whatsoever. At the base the poles are
bolted to concrete saddles and de not go
into the ground where they would rot.
The lead-in is bunched into a rat tail half
way down. A six-wire counterpoise also of
seven strand No. 20 phosphor bronze cables
is directly below the antenna and extends
15 feet beyond at both ends. The ground
system consists of 60 foot strips of three
inch copper ribbon buried two feet apart
and eight inches deep under the antenna.
Both the ground and counterpoise are used
giving 4 amperes in the antenna on voice
and 5 to 5% amperes on straight C.W. ns-
ing two 50 watt tubes as oscilators. Great
care is taken with insulation thruout the
antenna gystem.

The operating room is of good size and
eontains the latest type of electric Victrola
with Magnavox tone-arm and a Steinway
grand piano with specially constructed
gpruce tone chamber for transmitting vocal
and instrumental music. 7XG has been
fieard on C.W., LOW., and voice in the
Hawaiian Islands. A new set with one
250 watt oscillator, one 250 watt modulator,
and a 50 watt speech amplifier is under
construction as is also an Armstrong Super
Heterodyne amplifier of four steps to be
used with the ordinary two-step audio fre-
quency and four-step power amplifiers.

SOME SUGGESTIONS REGARDING
THE BEVERAGE ANTENNA
{Concluded from page 13)
in the ground lead in order to neutralize it.
A condenser alone would do but a more
flexible arrangement would be to use an in-
ductance in series also. This inductance
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should have taps and range from 30 to 50
turns on a four inch tube. See Figure 3.
When the condenser is inserted, the induc-
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tive reactance of the circuit is neutralized
by the capacity reactance of the condenser
and there is left only the resistance of the
transformers and the resistance R, The
values of condenser or inductance will have
to be changed for each wave length used.
The system described should give good re-
sults from 150 to about 600 meters if the
wire is long enough.

Many statements made here are subject
to criticism but the writer is not attempting
to give exact values for short wave work,
?s it‘t is rather problematical to say the
east.

BOOK REVIEW
{Concluded from page 44)

The chapter on receiving sets briefly
describes the construction of a single cireuit
tuner using a crystal detector, & loose-
coupler set with a straight audion det2cfor,
and a regenerative audion set. There are
no photographs of this equipment and the
reader iz abruptly pitchforked into the
mazes of schematic circuit diagrams with
the injunction to secure a loose-coupler and
certain other pieces of apparatus and hitch
them up as per figure so-and-so, in a man-
ner certainly much Jess understandable
than that employed by Mr. Lescarboura.

Nevertheless it is an excellent book for
the novice listener, full of sound practi-
cal advice from the amateur’s standpoint.

N

A NEW “CHICAGO PLAN”
{Coneluded jrom page 34)

interest of life and property requires
special permission at additional fees before
station apparatus can bhe moved or changed
and yet permits anything desired to be done
with the antenna is a terrible big joke,
and obviously not at all designed in the
public interest. In other words, it is much
easier for an inspector to look over the
apparatus in one’s den than to c¢limb out
on & scorching hot house-top io inspect an
serial; and of course the average experi-
menter is going to improve and re-arrange
his station apparatus much more ofien than
he will make changes in his aerial, which
means that many more re-inspection fees,

We regard the proposed Chicago radio
ordinance ag an iniquitous piece of busi-
ness against the public interest and de-
signed purely for graft. Chicago iz in-
famous for that sort of thing, and it looks
like the erooked politicians of the “Windy
City” were endeavoring to get some “jack’
as the result of the immense novice inter-
est in radio. 'They are of course stepping
on the toes of us amateurs in doing so.
We think every A.R.R.L. member in Chi-
cago shounld use his influence to the utmost
to prevent the enactment of this ordinance.
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HEARD DURING MAY

Unless Otherwise Specified
Heard At $:a By Ex-3HJ Aboard 5.5. West Nosska

March 22 (80 miles suuth of Baltlmorei C.W.:
2FP; Spark: ISN, 2FP, 2RM, ZARY, 3QN, SAJT,
%AY, BUC, Can. 3B®I, 3KG, March :;‘.4 { Norfolk)
{.W.: 1BGF, 1PT, 2P, 2BNZ, 2AQR, 3BHL, 3BZ,
28Q, 470, 6DA, 8BEF, 910; Spark: 3QW SBAZ,
QLF, Can. "}(zN March 25 {100 N.E, Norfolk)
GW.: 1AJP, 1BEP, 1BSD, 1XM, 2BNZ, 2BML,

3 3AAG, dBA. 3BHL, 3AY, SQZ bpark. 1ARY,
YWB, &AGT, 3BG, 3FB, 2FP, 3YP, 3ZM, 4BE,
4KA, ¥BZY, R7ZAC, 9AGA, 90X, March 26 (150
E. Boston) C.W.: LADL, LARY, 2AVT, 2BEA, ZFP,
2WT, 3APQ, $¥8, 8IL, 3VW, 4LP, SAGK, 8QZ,
9HW; Spark: 1BQA, 2AZC, ?AJD SAJV, 3ALO,
#B8S, aLF, 90X, sUH. March #2830 {Halifax)
. W.: LBTR, I1BWJ, 1BRQ, 1AJP, 1RD, 1BSD.
1BUA, 1ASF, 1ADD, 1AFRJ, 1AZW, 1BLE, 1CK.
1BKR, 2ABZ, 2AMO, 20CD, 2BQU, 2AES, IWT,
2BEB, 2ADV, 20F, 2BCF, 2AJA, 2VH, ZAWF,
2BTJI, 2AYV, 20FT, 2BNC, 2FP, 20GQ, ZAAB,

3AQR, SAJD, BAQH, JAAY, SRF, 3BZ, 3VW, 3AAG,
3ADX, 34BUV, 83HG, $IL, 8ANQ, %Q7Z, 2CFZ, UK.
3 SBBD, SADG, 8BK, SAVD, 8 RAWP,
%AI0; Fone: 2DK: Spark: 1ARY, 1C2%, LSN, 1DZ,
1COK, 1BSZ, iCM, tYB, 1iwQ, 1! 1DHJ,
iBRQ, 1CGU, 2AAR, "9EL, 2WB, 3AJD, 3DM, $AGT,
$AQIL, 8LB, 8BCO Can. 3BP, 3GE. April 1 (80 B,

Halitax) C.W.: LAJP, 1AZX, 1BLE, ICMK, 2BNZ,
28Q, SALN, ABA, 3BZ, $BILJ, 4GL, 41D, %ADG,
8BDU, 9ARK; 1XM, 1BES, INZ, $FS, 3QZ.

W.:
8AVD, 8PT, BQR; Spar‘k: TAKG, 1BQA, 1AW, 106,

10M, ZARY, 2WB, 2RM, 2DN, 2JZ, GHFO, GHK,
SARD, #A¥D, 30D, 8WD, SALO, SVH. April 2
{800 E, Boston) C,W.: 1AKG, 8Al0, §BSS.

7BJ on WSR(from Astoria, Ore. to Chignik, Alaska)
Aprit 12: (410 west NPE Northhead, Wash. 728,

6XAF, TYL, TYA, 6ZB, 7XG, 6XU, 6ZT, 6BJV,
SATH, 6AVM, 6AMN, 6AAK. April 15: (415 weat
NPE) 6XAD, OBED, Can. 98D, 9WU, &BCD.
April 16: 91L, 6XAD, 9AXF, 9AlY, 5VY, 9CBA.
April i7: (490 west NPE) 9DOF, 9AlY, YAJA,
9FM, . 2ARZ, oXI, 9XAQ. April 1X: (610
miles west NPE) 600, 672X, ¢AAT, 6EA, &GY,
7NN, YNF, 8AGP, 78C, 6BCD, 7TO, 7DP, TRN,
7IW. HOI, 9WQ, YWD, TWE, 8KY, April 19:
(790 west of NPE) 5XU, BOI, 9A0G, 6GD. GKA,

#JD, 62X, 8ZZ, 7KS, WU, Can. 9BD, 6KU, 6AIB,
7SC. 6BES, YNN, BANG, TBH. April 20 (K40
west of NPE) 7KS, 6KU, YBAJ, QAYU 6EN, 6ALU,
GKA, Can. BCN, ¢WU, 6XAD, Aprll 2 (900 mlleq
west of NPE) 8BES, 7NN, 7DP, BZI, SAJA, KA,
6K, 7FR, TMU, 6AJH, 6XAD, 6GD, 6ALA, ¢BB,
bZAL [ April 22: (1000 miles west NPE}
Can, 98D, bZL 8ZI, 60U, 67Q, 6ZF, 9ZAF, 6BES,
6ALLT, &aXAD, 6AQU, 7FR, 6XH, 6AWP, TNA,
TGA, tHY, 6EX, 70U, bHG GAWT, 6KA, April
29: (1190 miles wesi NPE) 6HA, 78C, TQE, TDP,
6XAD, TNA, 7BH, 7BK, 6NX, TNN. April 24:
(1250 miles west NPE) 6BES, 64X, 6CC, 6KU,
AEX. TKS, 8AJI, TMF, 6KM, UBEG. 6EA, 6XAD,
SAIN, TZI{, 6GF, GAAK, 6AJR, TDP. April 25:
(1325 miles west NPE) 8KA, 6AJR, Can. 9BD,
4BES, 6EN, 72K. Aprii 26: (1450 miles west NPE)
$KA, 6AJR, TDP, April 27: (1525 miles west NPE)
GKA, 7DP. April 28: {In Chignik at anchor) 6KA,
7NN, 6NX, spks in but QRN.

Can. BAX,
(lanadians: 4CB,
9BD.
Americans: 57ZA, CLS,
GVM, 867G, 621, 6ZF,
6ZAC, TAAV,

Prmce Rupert, B, C.
5AK, HCH, sCN, sCX, 5DO,

6EB, 6EX, 8KA, &KI,
62Q, 6ZZ, 6AJR, 6BES, 6XAD,
BX, 7BS, 7DP, TED, 7GE, 7THIL

7IW. TID, TKS, TMF, TNA, 7NN, 70%, 7QE, TRN,

78C, TWE, TWG, TYD, 7YS, 9AYU, 3WU.
Can. 3QP, 169 Elm Ave., Windsor, Ont.
CLW,.: LAZW, 2BFX, 3IW, #BEH, 3BIC, sHV,

2PT, 8V, 5VV, $AGO, ‘WBEF, $BRQ, 8BUX, ‘sBWZ,

apy, 9EL, 9FZ, 9LF, OLY, 9UU, 9XI, 9AIY, 9AJA.
9DGQ. {Can) 8CX. )

gpark: 3HJ, 4Bl, SEW, #NO, 8VQ, 870, 9CP,
wGX, 9PD, 9AMT, 9BHD, (Can) 3GX.

1A0OK, Melrose Highlands,
Spark: ilARY) (1BCH), lRBQ

Mass. (1 Tube}
1ROE,{iBVRB),1CHJ,

1CM, (2BY), “CT) ( LL) 2FP, 2GR, (2JH),
ZMN, "UM ’PFJ 2PV, (2 RM), 2TF, 2TS, $WB,
2AAF, 'ZAHU) 2ARB, 2ARF, RY, 2AQI, 2AWF,
2AYY, 2BGD)., 28HQ, ‘“’BKK {2BRI), 3AAB,
3ABB, 3ACK, SAJD, 3AQR, 3BPU, :BJL, $BVG,
{3AC), 3BJ, (dbb) (3FP), (8HJ), (3ID), .%JW,
,SPU), 3RW, TA\, ‘SUD 3UC, 3WT, iEA, ACX,

SAFD, sAHE, SA.HQ. RAXO, 8AXQ, (BAXX), SBAL
. 8BKA, %BNB, %BYP, SCER, sDY, REQ,
®KY, &MZ, RUGC, 8VQ, QQVW) SEWD
9AAW, 9UH, 9VL, 9%ZN, Can. (2L, 3GX,
C.W.: LAWB, 1AZW, 1BDI, 2AFP, 2AWF, 2AYV,
2RBEB. "BEH ‘7BFX 2BML, 2BNZ, 2BOG, 2
2BYC, 2F ANZ, "RM), 3ALN, 3AJD, &
SBLF, , 3CAL, 8FP, 8GN, 3IW' 3LR,
S AHO, M. WAVL, 5AQ0, £BJS, 8BLX,
$CKO, dbON 3LB, 8U .
BRQ, Lewuton Me.
Spark: CIAA), {1ACO), lr’&])b lA(xI
1ALK, (1AMQ), 1AOK, (1APT),
1AW, 1AZK, 1BDT, (1BEK), iBEP,
IBWY. (1BYG), 1ICE, (1bHJ)

RCTH,

(1AKGQ),
1ARY, LASK,
(1BJS), 1BVB,
1CHX, (jICK‘)’,

’l‘F (EPU).

"TS.
2B, ‘ARVC‘ SFPl, o(:X dIR KE): PU),
'h'M 4BEL, RAFA $AFD, 3AHQ, 2AQO,

‘SBQA‘ REO, $JU, 8YN, 9AFC,
W IADL 1AGI, 1AIP, 1AIP 1AQK, (1ARY),

1 A_SF 1ATS, 1AUN, 1AWB, 1AWE,
(1AZW), IBAS, (1BBW), { IBEP,
1R(‘F 1BIE, 1BKA, (IBKK) 1BKQ 1BKR, 1BLN,
1BNT. 1BQE, 1BUA, 1BUU, 1BW, 1BWI, 1BYG,

STA Yo
€8BNB).

1CAK, 1UBP. (1CDO), 1CHJ, 1CJH, 1CIK, LCIT,
10QLI, 1ICMK, (1CPN) C 1GV 1TU, 1JG, 10K,
(1PR) IxA, 1XG, 1XM, 1XX,
1YB. SATA, 2AJF,
2ANM, AWF), AWK,
FAW, 2AYZ, 2AZD,

ZBBB, 2ZBCF, 2BD ] : . _2BLJ, 2BLP,
2BML, ”BNZ ZBQT-I ZBQU ZBRC’ 2BTJ,2CBW,2CDK,
2C1Z, 2CRI, 20T, DK, "LH "EL 2FP, 2FZ, 2LH,
ORY, 3AAY, Ls:\B, FADX, ALN, ZAQH, SBG 3BIJ,
3BLF, 2BNU, JL'G 3FR, $HG, 3IW, 3LC, 3VW,
348, 370, DG 1GT, H»P ®ADG, XAGO, RAHK,
RAIO, #ALB, "~AM 5AMM, 2AMQ. BAQQ, SAUH,
RAUY, 8AVD, $AVL, SAWP, RAXE, \BDU 8BEO,
sBJS, SBKH, sBLX, sBX, ¥BXH, RCFC, 3CFP,
RCJH, =CKM, %CKO, SHJ, 2HM, SOZ 8SE, 8827,
%TJA, 8UC, ‘éUE RYW, SVY sXE, 8ZE, BZG, QARK
4BHQ, §BIQ, 2BP.

1INW, Danhury, Conn.

Spark: 1AA, 1ADC, 1AHF, 1AKG, 1ARY, 1AOK,
1AW, 1AZK, 1BJS, 1BOQ, 1CHJI, 1CSP,
iDL. 1DY, 1IN, 1LB, 1RV, T, 2
SET,. 20M, 2PV, BABB, 3AVS, 3BFN, 2BVC, 1BX,
3FP. 4GX. 377, iCX, SAFD. %APB, 8APH, SBAD,
3BSS, SBU, RCQL. BFT, SKY, SMP, &TC, sUC,
RVQ, 870, 9AAW, 9AFK, BAZA, 9US, 9ZN.
C.W.: 1ADL, LAGI, 1AIP, 1AJP, 1AJU, 1APE,
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TARY, 1AWB, 1AYQ. 1AZW, 1BBW, 1BDI, IBGF 2BXY, Elizabeth, M.
(fone), iIBHW, 1BKA ifonei, {BIB (fone), 1BKQ, CW.: [ABA, lRU 1XM, iZN
1BLE, iBUA, 1BWJ, IBYG, LCAK, 1CGBG, 1CDO, 1BUTA, 1CAK, 1COD, 2AAB, 22
1CHJ, 1CIK, 1CIT, 1CJA, 1CMK, 1CNE, ICI\_IR, 2AYT, 2BDM, 2BGJ, 2BGM,
1CSL, LFZ, lGV, 1V, 1JT, 10Z, 1PM, LPR, 1QP, SADX, SAE, 2AFL,
LRE, 11T, LVQ. VP, 1WQ, 1XA (fone), 1XM., . L, 4AQ, 4C0, AHZ,
1XE, 1XY, 1VB, AJF, ZANV, uAWF RABO, 2ACL, 2AGQ, SAMP,
nAYOj A ¥ 2 . 9AAQ, ni\L)X BAWK, 9DRK,
2BTA, 3, . 4"«rmu'k' . ADL
20EN, 3B, "‘IM B 25 2 AM, 370 AN,
2LC, ZNZ. 2VH, X&I, 8.5, BADX, %AJD, % UN, R
3APD, 2BG, JBGT SBHL, 3B..v, &BZ, AFP, 3FS, o
SHN, 3IW, 387, aTJ, 8UW, 3VH, ’XW (fonel, 2BUQ, Staten Isiand, Y. C. (One Tube)
? L S, 8 ; 0, C.W.: 1AR, 1AW, HFW) AL, (AIVY, (uIX,
[ LOZ, 1PR, {IRD) 1QP, (1TTL), 1V
RW. L‘{.‘i 'IYB, (1ZE), 1ADL, 1AJP fone, (1ACL),
3 {1ARY), (IAWRB), t1AYZ) 1BBW, (I1BKP), 1BKQ,
(2 § (IBRQ), 1BWJ, 1BWY, 1BXY, 10GO, (1CHD),.
U, 2K : 1CTA, 3BG, 300, (8CG), §FP, 3FS, 3HG, (8IW).
iWP, &XE, §YD (fone), RZW, SZ.-. 9ARV, ALC, 3NH, 3QV, SRF, aTZ, 3VW, 340, SAJD,
QAUF QBbL QLBA, 9DYN, 4VQ, 9WA, SANJ, 2AQH, 2BHL, 5BIJ, 3BJY, 2BLF, iBQ,
e e 4BY, 4GL, 4GU, 4GX, 4EC, 4LP, 4‘{D 420, 6FV,
IBFA, Arlingtom, Mass. SDA, EAW, {8BU), (BDV), ZRBA, $HJ, 8LD, 8LW.
Spark: 1ACO, 1AOK, iDP, 1GM, 1QO0, 1ILZ, (ANB), (BPT), RRQ, (8T0Q), 8UE, 8UC, SVQ
18H, 2AHU, ZAWP, ‘BRN, 2BRI, 2BGD, “28L. AXE, SACF, ZTAIM, SAWM, SAWP, EANB QAQ‘/,,
2RM. 2TJ, PV, 2WB, 3AWF. 2BVC, .SB&»H 8EH, £AQO, 8AUY, 8AVL, SAVW, SAWY, AXE, 3AZH
8FP, 8JW, 8PB, 3PU, SAVR SAPB, 8MU. (%BC‘L) ‘?BDBV SBQU, (SBRZ), & XT, &C
C.W.: {1CIT), &IBYG) {1CBJ), IBUA 1ADL, 8CFP, &LJH {8CNN), 3CQE, ?‘LTZ 8ZAR, ‘Z!KP
{1AYD), (LCID), 1BKQ. {1PR), &BKA IBTL, 9WK, BAAS, 9AAY, 9AJH, 2A0G, QAPA '9AXF.
1F0, 1HM, iUJ, ?QP, ICNE, 2AJF, ZAQM, fZAGC. SAZE, QBLC 90GY, (9DIO), 9DKY, 9DS0, 9DWN,
ZAQH, 2AXK, ZAWF, 2ANP, QBXP, "BGJ 2BEH, ODZQ, Can., SAL.
ZBQU, 2BRB, 2zHAI, ?RRC, 20DC, ENZ, IWR, Spark: (1ACO), 1ARY, 1A0OK, 1BOE. 1BKG.
2ASP, ZAVY, ZAPD, ZADX, 5AQH, 3AJD, 3BA, ¢1B0OQ), (1BPZ), 1BRQ, IBYX lCJA 2PV, 4BI,.
ABG, 3CAN, 3FS, aFS, 3FR, 206G, 3XA, 3XJ phone. 4RQ, 4EA, 4AGN, (BEW), 8FT, 3RQ, %A}&N 3CAZ.
8AVD, RAC QF, 8BLX, &BXT, ¢BNY., &£BJS, 2CQL, 9BK, JAUH, UK, YWY, 9XI, BZN, Canadians.
20 \ B, 88E, 9UU, 0KP, 3GX, 8GN, 8JL.
, Albany, N. Y. 3ARN-3HS Washington, D. C.
1AUK LAW, 1BOQ., (iBRQ), Spark: 1AKG, 1AOK, [(1ARY), 1AZK, (BEDF,
1GM, (1LRV), iWQ, 2AD, 2AHU, (1B0Q), 1BRQ, wlBVB\ 1IBWY,
IBFX, 2CKO, (20T), (2DI), {2EL), IGM, (18N). 2AA cD 4
RM) 2T8, {ZWB), 3ABB, 3AWE, AQY ARB SAWE, ¢
i BT) 3BVC, 3CS, SEH, 3FB, 5FP. 1L, "FP) IMN,
. AWT, 3ZM, 4EA, SAFD, &AHE A RB 2AC, (3
RAP (3AXX), MBA(J) RBDV, PTT 3QN,
QL Y. 8EO, 8EW, 8K MR, EAGO,
SM‘(T “QE &RQ xVQ, R¥XE, 870, 9FS, QM(‘ SUTJ, :
COW.: LADL, tAJL, LAYZ, {(1AZW), (1BBW),
1BES. IBEP, 1BWJ, 1CGO, (1CHJ), I10JH.-
(1CNE). 1CNR. 1RO, V. (1IX3, IKI IQP
1 xUJ {E IVE, 1ZE, 22
. DAYV,

_ (2BRC), 2]
K). 2CEC, 2

' BY, 4GH, 4KC,
LA,IG (25410) Li
ﬁ\WP “A\VR.\AJ{B
-BKE kBLW
BQO “BUX, &K

¢ “ HF‘A

‘H\lY 9
Q. 0EI, (4JR). 9KP,
1BKA. 2XJ, 2ZK,
2BEH, Brooklyn, N. Y., Al
H.ILDL) lAIP
{1AYZ (LAZW).
(IBE'TL IBGF,
1CHJ, ICIK, 1ONE,
(1IX3, (IPR), (1QP),
1YB, (1ZE). 3ADT, (5ADX , u"1AIS ([
(8ALN)., B3ALO, 3ANJ, 2ANQ, 3AQH. (3A
{3BEC), (BBG) BHL. {8BLI), ZESJ.JY,
SBLR. {aBNTI), .cQGH 3BUV, AN (€3CC), 3FS,
SHG, AW, 3LC. 8PB, aQvy, JTJ 8VS, 3IVW,
JWF. XA, 1370y, ~iBY. 4DC, 4GX, LI, 2ADG,
Q E‘S_l()) (RALB). bAM BAMM, (‘SAMQ}.
3 SABYV, ZAVIL, (BAWM), SAWP,
B SBCF, (KBCL), (XBDB), ({BDU),
JS. 8BLO, (8BNY), (8B0) ﬂBRT, 8BRW,
2 , (& (8CAZ), %(‘FP {ilCGB).
, 8CKM, 8Q0C, ‘SITC). (\BUE), 8TK,
#VY, (BWR), BXE, 9AJA, 9ARK,
. OBIK, (9CT), 9DFB, (QDGQ\ DV, @EI
(910), 9LQ, 9UT, WA,

C.W.

tlARY)
(1BDI),
1CDO,
1DF, 1GV,
1XA, (1XX),

{1AUNY,
{1BES),
{1CG0O)Y,

{11V,

9FZ,

B/ . 3BAK, EN
) K, 2DMJ, 9DRR. 'ADQ() )
(YFKY, 905{ 9PD, 9QR. 9UH, N, Canadian 4GX.
C.W.: LAJTT, 1TARY, 1AYZ, ‘RBW IBDI 1BET,
3G TRKQ, 1BLN

1BNT, WI (GF, 1CHT,
L 'R, FP. 2AllF

P, BFR,
LHB,
0.

5 NO

TK, 8§V, ¥VY, YD E
H5BCT. 2BDA, 9BDP, i

GDZQ, ¥FZ, 9PD, IWQ o qu

370, Parkesburgh, Pa—Worked C.W.

nadians $C7

1NM, 1X7 1BBW, 1BKQ, IBWJ, ICMK. 2FP,
ZAXK RC, DM, BEH, 1EM, aF
3LP, "QN AQV, :?'KN. 978, A%,

JABB, BACY, 2ADX, 8AGQC, SAGX, SAILS,
2ALN, SANT, 3ASE, 3A.UV‘ SAVY, 3AWE,
ABLU. 8DV, SEV, 8YV, SYD. 8ZZ, SADG, VBXT
BCTH, 9UT, 9AXF, (an. 307%7.

3BAG, Washmgton D.

C.W. 1AJP, 1ARY, 1AWB, 1AZW, 1BEA 1BKG,
1BSD, 1BWJ, ICK 1C‘M 10T, 111, 1QP, lRD 1uJ,
1XM, 1YR, 2AAB, ZAJU. ZAJR, ?ZANZ. 2AW,
SAWL, 2AWR, 2AYV, 2A70, r’BEA ZBEBR, ZBEH
2BEQ, 2BNC, ZBRC, 2BSC, 2BTJ. 20¢, ﬁ@CD
2CEC, 2CGQ, 2FD, 2KP, ‘7KU 2KV, 9NJ 2NQ,



ZNZ, 20¢, 20F, 2PZ, 2TT, 2VA, 2VH, 2XJ (fone),
2XQ, 27€, 278, 2AAD, 2AFU, 8AJD, SANY, SAQF
3AQH. $AQR, 3BA, 3BEC, 3BFU, 3BM, 3BP. 2BZ.
30C, 306G, SUM, 38EM, 3FS, SF‘M, 3HJI, 3HX, 3JX,
8PRB, 3P%, 3V, 8QZ, 3RF, 3EN, 37V, 342.4BF,4BQ,
4BY, 40Y, (BT, 4FV, 4GF, 4GL, 4GU, 4ID, 40,
4LP, 4RL, 470G, DA, 8FV, 5LL &PY, 6WO, 5T,
BACPE, SADY, SADR, 2AGO, JAGZ, BAHV, 2AIM,
8AIO, 3AJV, SALV, 8AMD, SAND, BAQB, 8AQZ,

SARK, SAVB SAWM, BAWZ, 8AXK, 2BC, 3BDB,
£RDO, ] SBEX, $BFX, \BK 2BLT,
4BO, =8 U'K “BUN, 3BXA, 8BZJ, &BZY,
B8CFS, SbK ’ *CLD, BCV. 8DV, SEV, &LW.
80C, 80S, 8OW, $PO, 8Q7Z, QRE 88P, 8UK, &VV,
EVY, ¥WY, sXE, 58XV, 3ZB, 3ZE, 9AAS, SAAV,

9AJA QAIV 9ARD, SAKR, QAL SALV, SAMU,
SARK, AYH 9BRL, 9BSG, 91E, 910, KD, ')LE
8LQ, aps,

4KC, Asherville, N. €. (All C.W.

1AAW, ?AJ)L, tAJE, 1APX, (1AZ),
1AU, 1DZ, iFR, 1GM, ILL 2AR, 2FC, "RY
2AMX 2BSC, 2NZ. nBA. (SRF) 3BZ, 3DM
3FS, &BLL, 3RW, aTJ, (SBLF) ot/A ?‘LBD;
fBBHL) SIW 148, (4BY3 4CX, 4DZ 41)(.' (4E1T),
4FD, 241)(4) (4CH), {(4GU & apk.), (4(:L) 4GP,
(41\(1), {(4MO), (bKU), HKA, bAAM, {6DA), HEK,
5PV, HUU., 67Z, ¢XAD, 6BO, 7KG, «MP HA'S
(8ANB), (8UQ), 8CAB, 8UT, SACF, 3AGS, 8BUG,
8BFX, i#T0), 8KH, (8BIS), (8CAY), (RACO),
8EA, 3DU, (8ZC), XKK EASB 9IX, 3AXF, 9UC,
gslz% 9BW, 9ACB, PAEY, 9BOG, 9BSG, 9DQQ.

Worked by 5KC Plaguemine, La.

Sparks: 4CX, 4DH, SEK, 5HB, GIR, BJD, BLA,
LB, BNN, 5NS, SPX, 5QA, 5QS, bQT, 6RJ, 53M,
5TG, HURB, “AAT, 6ABA, 6ABY, 5XA, Ele, 5XI,
8XJ, 6XU, 6YG, YL, 8ZL, 628, bZW, 52X, 572,
BZAA., FLAB, SZAC. SZAR, BZA.F LRAK, 9FU,
IRY, ¥WI, SWT, 9ZY, 9ACB, 9ANQ, 9APN. SAXU,
QBSA, 9DEH, 9DHY, QDQQ, 9DSD, 9YARE,

C.W.: 5B, 9NX, $DZQ.

6AQW, Riverside, Cal,
5XD, 6BB, 6BK, 6BV, $CC. 6DP. HSEA,
5FO, 61'P, 6GI, 6GR, 6GX, 6HC, GHP,
6HY, 6GT. 81B, 6IC, GIM, 61U, 61V, 6JW, 6JY,
¢KC, SKM, 8LC, 6ME, 6NG, 60D, 60L, 60P, PC,
6PJ, 6PO, 6PW, 8QK, 6QR, 6RE, 8ST. &TF, 6TU,
6UO0, 4UP. GVK, §VM, GWG, 6WP, 6WR, XH,
6XV, 6%D, il 64Q, G¥R, 64U, 67X, GAAH.
GAAK, GAAS, SAAU, 6ABM, 6ABR, 6ABU, GABW,
6ABX, 6ACR, GADA, GADW, GAEL GAWJ, GAFP,
GAGF, 6AGP, GAHF, GAHP, 6AHQ, 6AHV, GAHZ,
6ALF, GAIN, GAIT, GAIU., BAJH, GAJR, GAJW,
6AKL. 6AKT, 6ALA, 6ALD, 6ALV, 6AMK, 6AMW,
GAMZ, GANE, 6ANI 6AOE, 6AOL, 6AQG. 6AQS,
GAQTT, 6AQX, AQY, GARD, 6ARK, 6ASB, ¢ASK,
GATF, ¢AUTD, 6AVB, GAVD, 6AVM. 6AVR, SAWL
BAWX, CAWY, 52ZAE, 6ZAM, ABAJ, 6BAK, 6BBC,
6BBK, 6BRO, BBV, 6BBD, 6BCS, 6BDW, SBEA,
6BEM, 6BEQ, 6BEP. 4BFE, ¢BFH, 6BGH, 6BGL,
SRIK, 6BIN, &BIP, 6BIU, ¢BJD, 8BJV, 68IX,
6BKEB, ¢BKS, sBMP, ¢BNN, 6BOL. 8BVEK, 7CK,
TLN, TLY, TMF, TGV, YGJ, 7BR, T¥FJ. ¥, 7J1,
70D, TNF. 70T, 7T0, 1TU, TWG, 7YA, TZK, TZU,
TP, 723, T2M, Canadian $BD, CL-R.
C.W.: B%A, 8AK. $CU, 6DF, 8EA, GHB, BEC,
GEN, 8FT, aGD, 6GL, 6GY, ¢HJ, 6JD, 6KC, KU,
6KY, 6KA, 6NX, GRR, ¢TI, 6VM, 6%A, 628, 6ZE,
G4F, 824G, GPI, 6ZI, 62N, 88, SZK. 6Z%, GAAG,
BAAV, 6AGH, GAGP, $AIB. 8AIF. GALU,
R bAOL, bA;U. G6APO, S6ARO, 6ASJ, 6ASV.
GAWP, GAWT. 6AWY, EAWYX, 6XAD, 6XAF,
GZAA, 6ZAK, 6BBC, 6BCRB, 8BCD, GBEG.
, 6BFR, GBGE? GB(’G GBGQ GBJC, 8BJR,
GBJQ. 6BLA, $BLYV, 6BNJ. 6BQE, $BLA, THT.
QT TXG, TZU, §VY, RAGZ, 2BUM., 9%PI, 9PS,
9WD, 9WU, SAMB, 9AYU, SXAQ, 9ZAF, 9BAZ.
9DTM, $DVA, 9BJL, 8DVJ, DD.5, CL-8, Canadian
4CB, 9BD.
Fone: 8AX, 6DF, 6GD, 6KY, 6ZN, 6AAG, 6AAT,
6AIB, GAPO, 6BGG, 6BJR, DD.5, FV.5.

Spark:
6EX, §FH,,
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Can. 5DK, at Pasadena, Cal.

Spark: 6AJ, 6AM, 6AT, hBH 6BJ, 6BK, 6BR,
6BV, 6DA, DD, 6DZ, GEA, SEK, 6LS, 6FF, 6FT,
613, 6LC, 6LK, 680G, 8RR, 63K, sUT, 6WC, 8WI,
GAAU, BACY, GAIT, 6ALO, 6ALU, 6AMY, 6APC,
GAQTI, §AQV, 6AQX, 6BAR, ¢6BBD, 6BEB, 6BEO,
6BET, 6XAD fone, GZK, 6ZZ, 6ZF. All of above
heard ou erystal. Following with one tube.

Spark: 5IF, LXF, 5ZA, 54F, 6AH, 6GT, 6KM,
60H, 6BV, 6HK, 6P0O, 6PR, 6T, 6APE, 6ADPP,
6AUU, ¢BUM, th}%AJ YCK, 7TKH, 7KJ, 7YG, TYS,
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BZA, BZX, 6CU, GEB, GEN, &IR,
$ 60X, 63K, S0P, 8UUM, 6WA, SALE,
GAWT, BANZ, GARF, 6ATB, 7DP, 7NX, 72U,
&VV, 9DVIL
SAJR, Reno, Neva.

Sperk: (6A8), ¢BD, 16BV), (6CZ), {6CC), 6DD,
(‘DS &DP, (8RA), 6EC, (6EX), 6FN, 6FH, 6GX,
, (6GF), (6GP), (6GT), (6HC}, 6HP,
(GIC), {6IV), 8KC, (6KE), (8LC), sLU,
, (60L), (6PJ), (¢TU), 6UP,
(6VX), 6WP, HZE, 84U, &2qQ,
B (6AAU) (‘nABO {6ABU), (8ABW),
(‘ACR). GACY, 6ADA, (6AEH), (6AHV), tAHQ,
SAIN, §AIU, 6AIX, (6AJH}, (8ATA), (BALD),
(6ALV), (BALW). (6AMK), 5AMW, GANI, 6AOL,
SAOR, 6AQY, (6AQU), ¢AQV. (6AQX), GARK,
6AR)( GARV, SATE, 6ATU, 6AUD, $AUP, 8AUT,
6AVB, 6AVR, 6AVX, 6AWX, 6§BAJ, (GRAK). 8BDQ,
6BDW, (6BEM), 6BFR, (4BGL), (6BMP), §BNN,
6BQN, (7BB), (7BK), {TBH), 7TEO, 7FR, (7GE),
74D, "KJ TMFE, [TNN), TNW, 7NZ, (70T), 7Q0,
TVE, TVZ, TWG., TYA, 9AQE, 9DSD.

C. W.: 6AK, 6BK, (6CU), 6DF, (§EA), (GEF).
SEN, (614'1') 6GD, (8JD), (GKA) GKL. 6KU,

600, (6RR), 6TI, 6U0, §XAD, 62B, (
(6400, (GZ‘U GATY, 6ATG,
(6AWT), (¢BES), bBJQ, (6BKB), TDP, 7QW, TWD,
TWU, 7PIL, EAMB 4AYY, 9BJIL

GALD, Pasade Calif.

Spark: (6AAK), G6AAU, (6ABU), (8ABW),
6ADA, (6AEH), GAHF, #AHU, (6AIN), (\AIO.
(6AJH), (6AJR), (6ALA), 6AMK, 6A0L, (8A0R),
GAPE, GAPO, (6AQU), G6AQY, (6ARK), (SAS)
(6AUD), (BAVM). 16AVX), (6BGL), {6CC), 6CZ,
8DP, (6KX), 6FH, (6GF), (6GR), (6G1), (6HP),
6IB, (61C), (6IV), (6KC), sLU, 6NG, sPJ, 8T0,
(8TU), VK, t(\V}U thH), 824G, 6ZQ, (6ZT),
7BK, (TMT).

G W.: 6NX, 6QY, ¢TW. 6%AA, 6ZB, 8ZX.

TWG, Nezperce, idaho

Spark: 6AF, 6BD, {(4CC), 6DP, 8GR, 6IL, 6IN,
8JR, 6RQ. SLC, 67T, 578, TBH, TDH, (7FD,
TGHE, (748 MP, :NZ. (TNL), €7OT), 7VO
7%V, 9BD, QWZ, 9AUU, BAVYZ,

LW, hA 6DX, 6EN, KA, ANX, 6PI, 636G,
(BATR), GAKK, 72U, TWQ. 9AMB, 9DKY, SDTM,

Phone: 7FL. T2U.

75N, Seasi 0

Spark: 80C, §EX, GEB 4)FH b(.rR 8IC, 8IM,
6KM, 6KV, 6LK, §L.C, hPO 6TV, hVK 6XH,
62Q, 6AUW, 6ALA, GARK., GAJR, GAVM, GAAU.
BAZU, 6AKT, 6AGF, 6ALW, 6AMK, 6APH, TCQV,
TED, 7 . THQ, 7D, th &LX TMUO, TMF,
7NN, TNW, 7NZ, 70T, 7TO, VN, TV0, TWG,
TYA, TYB, TYM, TLK, TZM, (JLS Can. 9BD,

C.W.: 6ZA, 80U, 6EN, &FT. 86GY. 4KU, 800,
6SU, 65@, 6TL 6VM, GEF, %I, 8N, 62X, BAAT,
GAGU, BAWYV, GALY, 6AW'T, 6BKB. BBCD 6XAD,
4ZAC, 7DP, 7TFI, TMF, TNF, 7RN. 72U, Can, 50T,
Can., 4CB.

: 8AUU, Canton, Ohio

Spark: 1AW, TAOK 1FT, 1PR, 1Y¥B, ZARB,
2BFX, 2BRC, 2CA, 2FpP, 24P, 20M, 2P0, 2RP,

2ZWB, 2ACK, 3AWE, 3BFU, 8FD, 3HJ 3VE, 4CX,
4GU, 4GX, 4HS, 5ZA, TFU, SAFD, "\APB 3ARE,
SAYC, SAMQ., %AL. §AT, S8BWH, SBEG, $BDYV,
8BKE. %BBU, 4CDM, 3CDH, 8CKV, 2CEB, 8CQL,
SCAE, 8COM, 8DY, S8EA, S8EB, ¢EO, 8EW. SEX,
8FG, 8FI, &FS, 8FT, 8JP, 8JU, SLF, BKY, 8NO,
807, 8RO, SRG, $TC, 8T0, 8TP, 8UC, &VE,
SVW, %XAK. QYAE 8YN, 8ZA, $20, 82X, 8ZY,
RZZ, 9AKT, SAMT, 5APM, GAAY, 9AAM, $ALH,
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SAAW, DAQA, ¢AMF, 9ALP, 9APS, 9BAK, 9BDK,

BOPD, 9CA, 9CP, 9DML, 9DSO, 9DFX, 9DMJ,
9DOQ, 9DEV, $DYX, YDI, 9DZ, 9FH, 9JX, OLF,
STX, oUH, 0US, 9XE, QYB 9ZN.

9MC, 9PD,

LA LATP, 1BM«L 1BKQ, 1BWJ, iBQY 1BKG,
?BKA iBDC, 1BTW, 1BZX, I1BJA, 1BRQ, 1BGF,
1BDI, ICMK, 1CHA, 1CIK, ICNR, 1CMM, ICAS,
1ICAK, 1EE, 1FW, 1IX, IQP uQ(J LWC. 1XX,
1Y, 1%Z, ].ZE 1ZN, 2ANM, 2AYV, ZAIF, 2AFP,
A AJA, TAWF ZBCF, ZBDX, QH 2BNZ,
B 2 ZBRC, 2BFM, ZBDM,

2BFX, 2BUA, 2BUM,

, 2BLP, 2BFK, 2BHJ

B 20BG, 2CEN, 200D,

“(JOL, CFT, :FH, UFP, 2GF,

SWE, 2CFE, 20
2LP, #NZ, 2PJ, 8Ty, &

vV, 'EWR,

\ D, 2XY,
GARY. BASY, 5ADY. GALN TANY. 1ALG ATV,
.JBHF 3BNU, @

AW, &BIJ,

SBLF, BQH,
$BFG, &‘BFF

‘fsBAV, 3BZ,

& p
&QV, 3RF, 3SP.
"‘WF, ‘:&Z, :UtL 4BQ. 40F, 4CQ,
ADH, 418, 4EB, 4EN, 4 4GE, 4GH,

)l‘

. uIM BIW,
, BVY,
4DC, 4DF,
4GL, 4ID, 41V, 1K4A, 4¢KC, 4LP, 4%E, 471—1. SAAM,

AT, BDA, gDR. SEW, 5FE,
EMA, 6VL, 6GL, 6HD, 62A0, 627,

7LY, YOP, TWO, SAVA, BADG, SACF.
8AQZ, SAXC, SAWP, vARI, SAUY, 8AVD,

4AI0, BARG, ZAXB, SANE, hAGO BAMD, SAFD,
SASH, $AQF, SAMF, SAAM, SAFL, SALB, 8APW,
3ALF’ BAGQ, BAWM, *AYW, .,AST, SAQM RAGK,
BARQO, BAQE, BAWW, 3AZH, 8AFK, BA.QR BAVW,
8BQF, #BXF, 8BLF, 8BQU. 4BRL, 8B sBXT,
SRYC, 8BGG, 2BDU, 8BDB, 8BTP, 5BOX .
5BMF, 8BUV, “BEI, 8 2BNR, BBIT, §
SBXH, 8BNZ, 8BLW, 8BNT, $BKF, SBLX, 8BCF,
SBJU, #RGF, #BIL, &BU, &
2CTP, BCKO, 5?(‘G?‘S,
SCFG, KCGM, $CON,
8CFC, 8CFP, 3CGX,
BCTUTH, 8DH, #D
BHJ, 8HM, sHW,

5JB, BKU BLA, k‘iLJ,
TGP,

Vv, ) SEA, 8EO, oFK 3GV,
8IM, 8JQ, 8JU, 8KH, SLB, 3LF,
&PI, 8PT, 2QC, RQZ, 88E, 8TO, &8P, &TJ, &UC,
2UE, RUK, SUU, SVR, 3VV, BVY, | 8V, 3VQ,
LWN, SWR, 8XE, §XG, BYD, 8YM, 870, 842G, 8ZL,
KIZW, RZAE, 9AUA, DAXF, 9AAP, S3APM, EARK.
9AJA, SAMF, $AIY, 0AJH, 9AAY, SAIV, SAPH,
BAIX, 9AXN, 9APS, SAGY, PAQA, 9ADY,
! , 9AKM, 9AJH, 6AWK, 9AKD,
9BHD, 9BUD, 9BDB,
$BFD, 9BED, 9CBA, 9CHA, 9DZQ,
BDGQ oDI0, 9DCR, 9DFB, 9DKQ, 9DAX,
9DKY, 9DIX, SDYN, 8DV, 9EI, 9EQ, 9FE, 9FZ,
BGL, 911, 910, 2I1G, 9KP, 9L.Q, 9Pi, GPF, QL
BIF, 98F, 9UU, 94UV, gWA, 9XI, 5YAM, 9XAJ.

DTG,

8BIL,
1AGI 1AIP,
(IRDI),
1CTH,

C.W.:
{1BBW),
(1CHT),
1QP,
2AWL,
(2BLP), 2 . 2BQH) 1
'(.:EN 2CMB, 2CT, (2CWR), 2FP,
2RY, 2WR, (3AAQ), (3AAY), "ADX (.&Alb) SAJD.
SALL. ZALN, HANJ, (3ARD), QSAVY) 2BA,
SBAG, GQBEC) i2BG), RBHL SBIJ.
SBLU, 2BRI, ..HITR. uBTTV 3CA, -ZCG. 3FP, 3FQ

MARY) LAWER,

GES, (3IW), (SLR), 3PB, SRV, (AWM, {37Z0),
IZE, AGL, 4GX, 4ID, 4{KC, 4LP, 5DA, 6EK, 5KU,
LLJ, (BADG), RAGOQ, $AGR, ZATO, SALB, (BAM),
‘“\MM HAMQ RAQF 3 Q() 8AQZ, SABM, SAVD,
AWM, (8AWP), (RAXB), 8BCF, 8B DE,

J MBFT\ 14BEO). SBEX, ?KBFX,

BOX *BRW, 3BVR, $BXH, 8BXT,

H, $CKM, (XCKO0), 8CMM,
"&NB. 80C, spT, # . (BQC
AXE, 0AAP,

BVQ, 8VY, BWA,
9BED, “BQW, BBUD 9BVP,
9DGG, 9DIO, 9DKH,

9DBD, 9DCR,
9FZ, 910, 9JR. (LQ), 9U,

TQ, sUC,
9AJH, 9ARK,

(ESE),
9AlY,
BCR A 20Cs,
ADWI, 9DZqQ, 9EI,
YWA, 9XL

8AUX, C]eve]and, Ohi
1AJ, 1AW, 1RH, Z, 1ADC, I&DL.
LARY, (1BOQ), IBUA. 2BM,
2RM, 2WB, 2ACD, 2AHU,
2BEH, 20DZ, 3AC, 3BA,

] (1ARB),
2EL, (2FP), (20M),
2AMW, 2AJE, (2ARB),
3BP, 30C, 4EZ, 3FP,
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2GX, (31IC), 820, 8ZY, 2ABR, 3AJD,
unv, (3BLI), 3BSH, (3BFU), 3BLF,

4FD), 4GL, IGN, 5DA, (BHK), LPY,

L . (8EO), {(8EW), (8FT), BF 1

. (?SMZ), (¥INO), 200, 65RT). {%bP).
vaO) (% VQ' ‘*VY (8UCY, (sWD),

AFB), HAFD), ®AFE,
O, (%A4X), (%AKW),
RAQQ, (RARS), BASL,
SALEF, SBCF, ($BBU),

U:l( Py,

CEB, 0FP, (YKD, 9KX, (9LF),

MC, 9 ., (YPD), 9RC, 85N, (BUH), 3luy),
(YVL), (9YB), (9YJ), 3ZC, 97N, 0AAT, (9AAW)
9ACB, 9AFK, (9AGR), ’JMU, 9AIR, BARK, 9AVV,
DAWZ, (9AZE), NAZF) 9BHD, 98IQ, 18DCX),
9DEN, (9DFX), (9DLX}, (9DKK), <(9DRR),
(9DZY ).

8AGO, Plttsburgh Pa.—uAll C.W.

(1IX}, LPR, ¢LAJU), 1AZW, JBBW, 1BDI,
1BGF, 1CHJ v\I(JJH), l(,K'k ice, 1UNR, {(2BG),
2NZ, 2 £ 2XG { volce, (£
TAJA, 2 &/Y
2B X. LP

’LFE

{ IW) .{IJR. t3PB),
220, 32ZL, 3ADX,
3ANJ, *)ATF wAVYJ.
(3B1J), , TP, 3CAQ, iDC, {EN
(x 4GL, (4IY3), 4KC, 4LP, 6BH, 6HB,
J RL, (5W0), 5WR, 5ABM, HAAM,
(#BO (W, & LC.W.), 3BP, (8BA), (sHM),
8KH) , BMP, mQBh ﬁ&bE) (31ICY,

B
&QAQ(J),
SAVD,
(8AXC). : \
#BLX, (SBMM). (8BPI),
(xBXH) (8CAY}, BCAZ, (RCJH), 9DV, (4ED,

9JR, YKP, QML {9ue), %)UU GWA,
9Y1,  (9AAP), (9AAY), (BATY), OAJH,
(9AKD), QAOG, APG, (JARK), (9AXF), UBBA,
9BBF, 9BDB, $BED, (YBHD), 9BHQ, 9BRL, 9BVP,
(QCBA) QQDAX). (9DGQ) (9DKY ), 9DXEK, 9DZQ,
(Can,) 3BV, {802).

BA
s“IBG.G 3 . (F
(8BRZ), 3BUX, sBWK,

ASL, Fredonia, N. Y.

Spark: IBOQ. (1LZ}, 2AAR, 2AHU, 2ARB, 2BFX,
, 2EL, ')FP i BB, (ACY, {RAJD),

3 , BPU, 4BA, 8ACF, (3AHQ),
HAUG) (8AUY), (8AXQ),
(SBBU), 8BDA, RBFY,

SEW, 3 Y ). BRTC, (& . sVI +»VQ.,
(820), 9AAW, 9ARS, YATK, uA(,R 9AMT, 9APS,
(HAZE), 9BSC, (QDKK), 9DZ'1. ﬁkK. \\)PD) QIIH,
0XI, wZN) Can, (3GX

C.Woe IADL 1ARY, lBBW 1iBDI, 1BhA, 1BKQ,
1BUA, ICAK, l(JNE LCNR, IuQ, LPR 1XZ, 2ADX,
ZAFP, 3APA, 2AWF, ZAYV, ZBDG, JBEH, 2BG,
2BGJ, 2BQH, 2BQU, =CEN, 2CFT, (2FP), 2V(Q,
34A0, 3ANY, TAQH, JAWH, 3AXE, $BEC, 8BLF,
aIL, 31w, QV» IVW, 3WF, 35w, 4HQ, 400, 1(;X
6DA,, 6K, M.BU wADU SAGO, BAG (8AL
§A10, SAJY, bANB BANJ, SAPT,

SAUH, BAUY,
BAXC,

AVL, WMy, 3/
8AYEB, 8BCL, 3BDU, #BEF,
: J RBXT, IBZF, RCAJ,
KM, 3CKO, xCLJ, XLNU

SG
. 8KH, 5KU

s (8ND), 8QB, V:sQZ SUE,
‘-!VQ 4BED, 9BLC, BBTA ALQ, 9XI, Cau. s:‘i.]I),
8QVv.
9CC W St. Louis, Mo.
TAFY, 1ARY, 1CAK, 1XM, IEL,

2 2V ..I*LB, 4FB, 4BK, 4BQ,
SUTJ, GXB, GZZ, 3¢l DX, sHM, &I,

s KNQ. 8QQ, XK, sZG, 9EL, 910, “KP
‘JLQ OWA, 9YT, 9AAP, QAAS, BAAU, $ACB, 'JA.JA

DAKR, ‘JAMB aDDY, QBEO 9BIZ, YDYE, 9DZW,
9XAC, 9YAM, Can, 3BP,

Spark: 1AW, I8N, 1AKG, 1AWZ, 1BSI, 2WL.
3EL, 3IW, 3UC, 4BQ ADH, 4B, GAA. GHY, AL
5ER, AFO, HMF, QA 5TD, 57T, U, #BP,
RDW, 2ER, &F1, RF"T G0, 8HM, s8JJ, sk, 248,
9AP, gAL, 9BF, 9CA, 2EE, 9ET, 9¥S, ‘JHM E.LI'N
9JM, (9KO), ‘JLW SME, OMS, 9PN, 9RC, uY
QYO, 9ZN, 9AAP, 9ACB, 9AEG, 9AFF, ?)AGR.
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SAHE, 9AIG, 9AJZ, 9AMA, 9AMT,
9BIC, 8BCX, 9BSA, YBSO, 9BYF,
SDQR, 9DYY, 9DZY.

SAHC, Ellendale, N. Dak., {Single Tube)

C.W.: 2FP, 4GL, 4L.P, 5AAC, 5AAM, 5DO, 5EK,
EKU, BLJ, &TJ, 5YG, SBAT, 6KA, 6XAD, THS,
770, SABO. 5AGO, SAI0, ALB, SAMM, SAQF,
SARW, , SAUY, BAWP, SAXB, $AXC, sBCF,
8BDO, = 8CAZ, 3CFC, RUKM, REA, EHB,
“KH, ¥LB, sMP, $0Z, 8PT, 38E, 8T0, 8UC, SUK,
SVY, SWA, EXAK 8YD, YAFD, 9AFN, 9AFU,
9AGN, 9AIF, 2A1Y, 9AJA, 9AJH, 9AMB,
BAOG, BAPW, BARK, BARZ, 9ASF, ¢
9AYU, 9BAF, 9BAY, 9BBF, 9BDP, s
9BHD, 9 , YBIK, 9BJI, 4BOW, 9BQW,
$BTA, 9BX4, 9CAQ, UCBA, 9CBB,
9DCG, . 9DI10, 9DKY, 9DOL, 9DR,
9DTM, 9DUG, 9DUN, 9DYN, 8DZQ, 9EJ,
9FZ, HGL, 910, 9KP, BQF, 9UN, 9UU, 9VE, sWA,
YWD, YWQ, 9XAQ, 9XI, 9YAJ, 9YF, 9ZL,.

Fones: 9ASF, 9P], 9YAE,

Spark: SMF, 5QS, 3EB, 3YN, 0AEG, 9AEY,
9AFK, SAIG, $AKX, 9ANP, 9ARG, 9AUA, 9ATL,
SAUT, 9AVX, 9AVZ, 9BDF, 9BKP, 9BOF, 9BRI,
$BKK, 9DMJ, 9DZY, 9FX, 9L¥, 90X, 8TI, 8TV,
9XI, 9XT, 2YAK,

9A0U, 9BDF,
4CEE, 9DMW,

[EI——

SBHD, Warren, Illmo is
1ARY, ?AXK
2AYV, 2BEH,

C.W.:
ZAFP.

1BKQ, ICNR,
LY 2 200D, 2FP, 2NZ,
SRLF, UBSL (3F‘S). 3HG, (3IW),
4GX, 41LP, 4B, {5 {5D0), (5
{5LJ), wAuo). (BAIG), 5A10, ¢
(XAXB), B K
(RCAZ), ®
. (RUK),
(DAFN), 9AIF). (JALY), 3AJA,
19APW), (9ARK), (9ARZ),
{9BAF), {(9BBE), (9BEM),
(9BQW), (9BRL), {(9BSG),
(9CHA), (9DCR), (YDKP),
{9DZQ), (9EI), 4PS, 9PN,

3CZ,
Spark: BNS, #BEP, 9AKU),
(9DRS), (9DVXY, (9DXT), {9DZID,

({9CDB),
(9DZY), {9FK), (9GC), (3UG).

APW, Bt. l-’aul Minn,

QW.: 2FP, "BEH 2BQU, 2AGC, 3ALN, 1CZ,
4BQ, 4GX, MK, sKU, 5LJ, 5YG, 6EN, 6KA, TZU,
%BO, 8CJ. AEA, 84U, 80Z, 3QC, 8UC, 8UK,
8VQ, RYD, SAJO, RADG, BAGO, BALB, &
S£ANB, BAWM, 2AXB, 5BEF, SBEI, 38BFX, 8BVR,
8BRW, #CAY, SCBB, #CIC, #ZAG, 9DV, 9EI,
{OFZ), 9KP, 910, (9QF), (9PS), 9UU, 9VE, 9WT,
8YF, 94B, BAFD, 9AFN, 9AFU, (9AIY), 9AJA,
9AJH, 9AMI, (9AMT), (9A0G), 9AO0R, 9APE,
9ARI, 9ARK, (9ARZ}. ATA, SASF, 9ATN, 9AXF,
9AYU, (9BAT), (9BBF), (9BCT), 9BDP, (9BED),
9aBGH, (9BHUD), 9BHQ, 9BIQ," 9BJL (9RJIZ),
9BLC, 9BLO, QBOW, 9BQW, 9BSG, 9BTA, 9BVP,
9CBA, 9CBV, 9DAX, (9DBL), 9DCU, DKY,
(9DIO), 9DQL, 9DUG, 9DVYI, (9DWY), (9DZQ),

ADZI, (9YAJ).

Spark: SARY, T4V, 8BA, REB, 8UC, 4HG, (9iG),
OMC, 9UU, $9XT, 94C. 9ZN, YAAW, 9ABV, BAEY,
CLLG, SAIF, 9LF, YAXT, (9AVZ), 8BKP, (9BOF).
9_?&1}2: abMJ, 8DUG, YDZY, 9DSD, 9DXT, DGQ,
@ .

(QAA‘Y)
(9AJH), (QAOG)
SAUA, CQAXF),
(9BGH), (9BIQ),
(9BTA), (9CCS),
(9DWY), (9DZW),
(OuUU), 9XI0, Can.

(9AZA), (9BUO)Y,

AQG, Lawrence, Kansas

oW, "FP 488, 4ZRB, SEK, (5AHB), 51C, 5KU,
(8Y.0), (5NK), (5013, (5PB), bSF. (5ZAT), GBES
6EN. 6KA. 3AGO, {(ASLRB), wANB EAS

{SREI),

BAWM, SAXB, sHDO, 8BDU, 4BO, &
Y 88E, EU(J SUE, SUK

{8DV), . SHA, (3HJ),

§VQ, (8VY), s5XJ, YAAP, 9ARF, 9AFB, 9AFN,
WATF, 9AIY, 9AJA, (9AKD), (9AMB). 9AMT,
SAMW, (SAPW), 9ARI, 9ARK, (9ARZ), 9ATN,
QATU, (8AUA), ¥AVM), 9AX, 9AXF, (9AYU).
9AZM, OBAA, (9BAF). 9BBA, (YBBF), 6BDN,
(9RED), (®BEM), 9BEY, (9BGH). ({(9BHD).
(O9BIW). 9BJB, 9BKK, 9BOA, 9BQW, (uBSG),
(9TA), 9BUD, (9BXI), (9CBA), (9CCS), (IDGG),
9nGQ, (9DI0), (9DKX), 9DKY, 9DNG, (9DSM),
{9DTA), 9DTM, 9DTS, 9DUG, SDUN, (9DWY),
(9DXD), (9DZQ), 9EIL, (9EL). 9FM. (9FZ), 9IF,
810, 9JG, 9LQ. 90F, 9PN, 9PS, 9QF, (987), (aU1),
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9WA),
(5ABY)

LYWD),
. BADU,

9XAQ, (9XD), (9YAD,

{5IR), 5T.B, BNC, (5NS),
5QI, 6SM, HTC, HTU, SBBU, 8EA, 8UC, 3WU,
(9AAW), (9ABV), 9AEG, (9AEY), 9AFK, 95AHZ,
SATF, 9AMT, {9ANO), 3ANP, YAPK, SAPN, 9APS,
2AQ%7, 9ARG, 3AUA, YAVH, SAVZ, (9AYL), 9AZE,

{GVE),
9YI,
Spark:

GAZF, (9BGI), (9BHN), 9BKK, 9BLW, HﬂBPK).
9BSC, (9B3Z), 9BZJ, WDG’W) (9DIB), 9DJX,
{9DKK), 9DMJ, 9DPB. 9DRQ, 9DRW, (9DVF),
IDXE, 9DYC, (9FK), 9KJA, SLF, 9MQC, 9NQ, 90X,
aPD, 9PW, (9RR), 98Y, 9XI, 9XT, 9YJ, 9ZH,

{94N).

AMATEUR RADIO IN PORTO RICO

(Concluded from puge 38)
of course, but our native tongue is Spanish.
This alone is a strong link in the chain we
are forming in our efforts to reach our
South American brothers. They, too, are
of the Castillian race, and it is our duty
to bring them together and give them the
enlightenment our North American brothers
have.

Remember, Brothers, we are all Ameri-
cans, whether we come from Northern
Hemisphere or the Southern. “The United
States of Brazil” or the “United States of
Argentine” sounds just as much to a native
of that clime as the phrase “The Good Old
U.S.A.” sounds to you, and we all have the
same liberty-loving ambitions. Therefore,
we are going to be with you in the radio
game, as We Aare with you in all others.
It is our ambition to join you in making
the history of the radio world that your
signals may hbe carried not (mly east and
west but north and south from Pole o Pole;
not only will the cry be “from Pekin to the
Hague”, but “from Buenos-Aires to Pekin
and the Hague”!!

Well, we guess that is saying a pretty
big mouthful but when Paul Godley bit
off the “Trans-Atlantic” bite and more than
gulped it down, why ecan’t we, with just
about half the distance to cover sver water,
the other by live radio stations, complete
another link in the ever-growing chain of
citizen radio, throughout the world?

Now, all you ‘“four” stations get busy,
and also the “fives”—we want to hear from
you, N’ow is the time to start on your next
season’s plans. We will be with you then,
with more than one squeak-box, too. So
from now on we will do a little research
oh underground antennas, elimination of
static and strays, and once in a while catch
a few words of your never-ceasing signals.
;};&diqs”, brothers, but we are with you on

e air.

HOWARD F. MASON
{(Continned from page 49)
part of the country for being on the job
steadily, He is mnot much on all-night
watches but except for two periods of
fwo weeks each, he has not missed a night
in the past year and a half. He handles
{Conecluded on puage 69)
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Expert Advice

Detroit, Mich.
Editor, QST:

The broadeasting situation is becoming
more critical than the adjustment of a
bare-point electrolytic detector. Lectures
on every known and unknown subject have
exhausted the supply of material from that
source, while every schoolboy has memo-
rized all available grand opera—also the
other kind; we know by heart all the pos-
sible combinations of “Mammy” and the
southern paradise that someone is pining
his heart away for, yet for some reason
or other prefers to stay in our midst and
fill the air with hig plaintive lament. Jazz
has crusted our plates so thoroughly that
the tubes refuse to syncopate and it really
seems that it is up to someone to discover
gome new fuel to keep the steam rollers
going twenty four hours a day.

The writer knows personally & man who
is unable to tune in anything in the way
of instruction or amusement on hxs stick-
pin set while on his way to work via trolley.
This condition I find is due to the fact that
he travels at six A.M. and broadecasting
does not start until 9. Could not this
interval be bridged by broadcasting the
ticking of the City Hall clock or the roar
of Niagara? Surely, American ingesnuity
ean find something necessary to the welfare
of the public that would lend itself to the
radiophone! The ¢&wo nmses mggested
would be very desirable, in my opinion,
as any amount of distortion would not
seriously lmpan' their usefulness when pro-
jected bodily from a “loud- %peaker This
would also tend to still further discourage
those dot-and-dash experimenters who have
sprung ap in such numbers since the in-
vention of radio by our local newspaper.

If wireless interferes with radio, why,
something must be done about it. The
most powerful receiving sets purchased
from the various malt and hop stores, and
recommended by their experts as being
equipped with all latest improvements such
as single slide tuning coil, c¢oherer detec-
tor, 1000 wvolt phones and ten feet of
tested aerial wire, are subject to this an-
noyance. Many purchasers have erected
higher aerials in an attempt to get above
these interfering wavemeters but do not
seem to meet with much success. Many

by comspondents.

of our old-timers, of five or six week’s
experience, have written to the newspapers
asking if those pests could not be dealt
with by law, but they are told that as the
offenders do this dot-and-dash noise on 200
wavemeters at a time, nothing can be done
about it but to pass a new law compelling
them to desist during broadcasting hours,
i.e.,, midnight to noon, and noon to mid-
night. I understand your magazine, which
depends so much on this new art, has con-
giderable influence with these fellows and
I request you to ask them to cease until
they have learned something about this
new art from reading the radio page of
their daily paper.
Hopefully yours,
R. N. Eeever.
4602 Harding Ave., Detroit, Mich.

“Kiss Me By Wireless”

Gary, Ind,
Editor, QST:

Not long since I attended a public radlo
“concert”. There are times in a man’s
life when a whole flock of Wouff Hongs
would only scratch the surface. This was
one of them.

When the OW and I entered the hall
we found a goodly crowd of pop-eyed
eitizens listening to the emanations from
a decrepit magnavox, backed up to a re-
generative set apparently expecting a spill
any moment. Three or four steps of
“aundio” were doing their utmost to make
a bad matter worse.

The genius at KYW was grinding out
his unsual line when suddenly his voice
rose to a tevrific shout as the regenerator
took the long looked for zpill. A bunch
of razor-back hogs in a field of paw-paws
would be a faint whisper to the rancous
uproar that followed. There was a wild
leap from the front row ax the operator
{?) got on the job, and as we expected,
goi the set right back on the precarious
“peak” it had been on before.

The program ground on. A duet was
announced. After a considerable pause
two girls began singing but without aec-
companiment. They struggled on though
it was evident under suppressed emotions.
Finally the pianist arrived and in an en-
deavor to find the place and the key at
the same time, swept unto himself a whole
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armful of grace notes and sprayed them
recklessly on our beloved ether. The effect
was immense.

After a review of the mews and sport-
ing events (which we have already scanned
in the evening paper) the Daily News
musical program began and gave promise
of being unusually good but our expecta-
tions were short lived. There was a slight
commotion down in front and the operator
approached the instruments. With blood-
thirsty carelessness he strangled the so-
prano right in the middle of a high C
(no pun intended.)

The speaker of the evening was now
introduced, being as advertised, a “radio
engineer of twelve years experience.” After
& few introductory remarks he got right
down to business and explained the whys
and wherefores of radio in 2 manner all his
own. [t was unique. The OW gritted her
teeth and grinned. Gradually there spread
over me the realization that ell the time
I had spent in studying radio had been
wasted. Here was the fountain head of
wisdom—all the rest were wrong. Just
before I passed out, I heard this startling
information, “—and after the electricity in
the {ransmitting aerial gets up to a fre-
quency of over ten thousand per second it
no longer stays on the wires but jumps off
into space and travels through the air
till it geots to the receiving aerial”.

I did not intend to razz KYW when I
started out for he is a good station and
does mot try to overmodulate. Further-
more he has not as yet broadcasted any
lectures on peeling potatoes and we can
forgive him everything else.

But this other thing—these lectures by
“radio engineers” on how radio doesn’t
work—these raucous concerts to the awed
neophytes—can’t we organize a Society
for the Prevention of Cruelty to Dumbells
or something?

Sincerely yours,
E. F. DeBra.

Antenna Resistance Can’t Be
Calculated
Editor, @ST—

Despite the vigorous objections of myself
and Mr, J. C. Warner to some of “Prof,
Bugs” false antenna calculations we still
have with us a large group that is firmly
convinced of its ability to calcuiote antenna
registance without any measurements ex-
eept the antenna dimensions. This is im-
possible. Let us go over the argument again.

“Antenna resistance” means “total an-
tenna resistance” which is made up of:—

{a)—Wire resistance

{b)—~Ground resistance

{c)—Dielectric resistance

¢d)—Radiation resistance.

Now let’s see how nearly possible it is 1o
enlculate these things.
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Wire Resistance—Even if we know the
resistance of a foot of the antenna wire at
the working wave we cannot calculate wire
resistance of the finished antenna since we
know almost nothing about the distribution
of current in the antenna. And a chan
in current distribution has a most emphatic
effect on the resistance of a conducting
system. So this will have to be given up
or guessed at.

Ground Resistance—There will not be
much argument about the statement that
ground resistance cannot be calculated.

Dielectric Resistance—The dielectric re-
gistance is that due to the nearby houses,
trees, towers, insulators and masts. The
mere statement of the causes of the resist-
ance shows the impossibility of calculating
it. And the value varies so widely that one
cannot guess, at it.

Radiation Resistance-—Radiation resist-
ance was defined by a humorist as “That
resistance which, if there was such a thing
as radiation resistance, would be absorb-
ing the antenna power that isn’t being ab-
sorbed but is getting away.”

That is about as good as most of our
information about radiation resistance.

Years ago Fleming gave us, (for our
sing) a formula for caluculating radiation
resistance. It was correct for an antenna
with a wvery large flat top supported over
salt water by imaginary towers.

Even the word “efficiency” has not been
mis-used as has that formula.

1600 h*

o -

To begin with, the formula is for an-
tennas with very large flat tops. ‘There is
no such thing in amateur work. It is for
an antenna over salt water; most of our
antennas are over anything from wet loam
to granite. It takes no account of these
things.

But if you insist on using the formula
suppose you put in the proper value for
“h— the effective height.” You can’t do
it because you have no idea what the effec-
tive height of your antenna is. What for
instance is the effective height of a 60 by
60 foot T with a two story brick house
under one end, 27 telegraph wires on 30
foot poles running by at 60 degrees to the
antenna, two 10x8 tin garages next the
lead-in and a steel-frame office building 20
feet from the other end of the antenna?

Perhaps your antenna is out in open
country but even you have some metal poles
and guy wires that the formula does not
refer to.

In any case the effective height is not
the distance from the antenna top to
ground, from the antenna top to counter-
poise or anything of that sort which can
be measured with a ruler or a tapeline.
The distance is always less.

The general result is that one had better

rag ==
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guess at the radiation resistance—it is just
ag accurate as the calculation and is more
honest, all hands being at once aware that
the result is nonsensical.
Summarizing i
{a)—Wire-—calculation of resistance doubt-
£

it

{b)—Ground—calculation of resistance im-
possible

{e)—Dielectrics—calculation of resistance
impossible .

{d)—Radiation—ealculation of resistance
exceedingly unsatisfactory for ama-
teur antennas.

The only way to find out anything about
an antenna iz to raeasure its constants.
When a resistance curve has been secured
it can be broken up into other curves show-
ing the

{a)—Radiation resistance

(e and d)—Ground and wire resistance

{b)—Dieiectric resistance.

There is now heing prepared a paper
showing how this method was wused at
several stations to locate and cure antenna
losses.

Of course some judgment must be used
even in making measurements. Antenna
measurements are difficult to make accur-
ately and the results are usually nothing to
brag of. But that does not excuse doing
deliberately foolish things. Recently I ran
across one of our outfits with a book on
the key of his 100 watt Hartley-circuit
transmitter and a resistance box in the an-
tenna lead. His idea was to cut in resist-
ance till the antenna current had dropped
one half, then call the series resistance
equal to the antenna resistance.

The *“0Old Man’s” vocabulary may in-
clude comment suited to such alleged
“measurements”, Till the Old Man speaks
it is possible to form an opinion by securing
the excellent Bureau of Standards “Cir-
eular 74”* and learning how to do the
thing right,

This has the added advantage that one
is all ready for the next man that comes
along with a claim of a 4 ohm 200 meter
antenna, and iz able to prove that he for-
got 7 ohms of ground resistance, b of di-
electric resistance and miscalculated the
4 ohms of radiation resistance.

Yours truly,
8. Kruse,

- New York.

Editor, QST
The encloged diagram is of a new de-
parture in long wave regenerative circuits
which is particularly suitable for amateur
nge. Should any of your readers use it I
should be very much pleased to hear from
them as to the range and signals received

*Obtained from the Gov't Printing Office, Wash-
ington, . (&, for 60c, stamps not accepted.
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with it. It comprises the old Weagant Cir-
euit generally known as the X circuit but
it also has the advantage of variable in-
ductance between coils and several other
convenient features which tend to flexibility.
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The inductances X-1 and X-2 are honey-
eomb or other like coils of which X-1 must be
especially wound to provide for the variable
tap switech. The faps should be taken .off
at close intervals, i.e., not more than 100
turns apart and cloger if possible. X-i and
X-2 are placed in the circuit in & variable
coupled relation using a DeForest two-coil
mounting. The same ecircuit can be used
with a loose coupler or with specially wound
eoils to suit the maker but the writer hag
obtained more satisfactory results with
honeycomb coils.

The absence of a grid condenser or ieak
is a noticable feature, but because of the
direct coupling it has been found that their
use is not only unnecessary but that they
materially detraci from the efficiency of the
apparatus.

By using roils of different values, & range
of from 2500 to 20,000 meters can be ob-
tained., The coils X-1 and X-2, however,
must be of nearly the same inductance, a
different antenna, of course, requiring
different primary coil.

The writer, with this set and a two step
audio-frequency amplifier, copied POZ in
daytime 80 feet from the phones. By open-
ing the windows of the writer’s station and
alternately tuning in one of the 1.8, arc
stations and transmitting with a % KW
open rotary gap it was found that the are
station could be vead at a greater distance
from the phones than the open gap.

For an inexpensive and simply operated
long wave CW receiver it is unbeatable,

Yours truly,
2APS,

Dear Eddy:

The next time I hear of a new discovery
in this ’ere wireless game, I intend to stuiff
my ears with cotton. Things are getting
worse every day. Recently I read of an in-



July, 1922

vention which would send perfume by wire-
lesg and I nearly choked trying to swallow
that. Well OM [ no sooner got over that
than I heard of another “Bird” who dis-
covered that plants receive and respond to
wireless waves.
Now if that guys statements are true
we may expect the following very scon—
By way of the dahlia
Comes news from Australia
“Many Bitten by the Wireless Flee”
While the sensitive aster
Relates that disaster
Hasg befallen a liner at sea.
In far Patagonia—
So says the begonia—
They’re taking up study of stars
But the plant to attract us
Will be the first cactus
That picks up a message from MARS.
The term “Wireless Plant” has been used
2 long time and I think in view of the dis-
covery that certain flora are sensitive to
wireless waves in telegraphy and telephony,
enterprising seed gpecialists will add a sec~
tion similar to the following in their
catalogues.

ELECTRON, ION & COMPANY
Specialists in tested seeds for Wireless
Plants. Claiming French Beans—These
beans attain a height of six feet and are
very useful as aerials. TRY OUR SPEC-
IAL 5, 6, or 7 “spud” AMPLIFIERS. Our
Onion sets are neat and the best of bulbs
used. As it is only recently that onion
growing from sets has become popular, it
may be well to explain that the “‘zet” is
a small, specially ripened bulb and may
therefore be called a single bulb trans-
mitter. These sets though small, have an
exceptional range owing to their good radi-
ation. They should not be used in the
vicinity of a visual receiver as a had damp-

ing effect will be experienced in the eyes.

_ DETECTORS
Chrysanthemum Sagetum Grandiflorum
—Supersensitive. Replaces ecarborudum

and needs no potentiometer. Being a hardy
annual it only needs to be set in the best
ground earth.

Cyclamen Persicum—Can be used as a
substitute for Zincite-Bornite or Silicon-
Carbon.

Galega Offcinalis—Substitute for (ialena.
A wood detector for amateurs.

Minosa pudica (better known as the
sensitive plant)—A very popular plant
which has earned its name by its sensitivity.

MISCELLANEOUS

India—rubber plant—A stock of these
ghould be kept on hand for insulating pur-
poses.

Convolvulis—This
winding inductances.

Sweet Peas, Afterglow—Violet and elec-
tric blue, guite distinct.

_Glow  Worm—ULovely shade of salmon
pink. Both useful as radiation meters.

plant is useful for
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Beet—Unsurpassed for the reception of
continuous waves.

Leeks, Various—For use with grid con-
densers.

Capsicum Shili—For heating valve fila-
ments,

Spring onions—For suspending detectors.
Very good shock absorber.

Iris, generally known as “Flags”--These
plants can be trained to receive and trans-
late wireless signals into semaphore,

Eschcholtzia, Lynchnis arkwrightii, cal-
ceolaria veitchii, Haborothamnus elegans,
xeranthemum. A few of these plants should
be kept on hand for code practice.

Viscaria Oculata Azurea—The last word
in wireless sets. Useful at geances owing
to its ability to receive from other worlds.

Funkia Sieboldi—Only a few of these
transmitters left. They make good sou-
venirs, having been captured from Huns
in the late war.

Now that I have got this bunk off my
chest I feel relieved. [ must quit now that
I feel sick.

Hoping you are the samci, I am

C

Oow.

Clearing Induction

Editor, QST:

I note in the current issue of our QST,
that in the letters from ‘the gang’ you
request some dope on the elimination of arc
light induction, in connection with one of
our brothers’ inquiries. Perhaps an ex-
perience of the writer will not be amiss.

Shortly after purchasing a home in a
western city, a few years ago, the power
company saw fit to run 66,000 volt lines
up our street, and which passed within
twenty feet of my T antenna. Naturally,
I knew every leaky insulator on the line,
personally, in less than two weeks. 1 ex-
perimented with all known forms of in-
duction eliminators, so-called, with no suec- -
cess, and then started on the antenna
proposition. Swinging it at right angles,
of course decreased the racket slightly, but
not enough. [ then thought, “—if at a
right angle, why not a double angle” and
decided for a {an antenna. [ accordingly
erected an eight wire fan, spread thirty
feet at the top, sixty feet high, bunched
at the lead-in insulator, and, while it posi-
tively did not cut out induction, it did
eliminate it to the extent whereby I could
hear (California radiofones in the state of
Washington. A steady droning buzz, but
intense, was always apparent, but did not
hinder ordinary reception. Perhaps this
will help our friend.

Cordially,
Howard S. Pyle,
Howard 8. Pyle, Ex NVH, NPC, etec.
Chief Engineer,
The Precision Equipmeni Co.
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Induction QRM

Dear Disheartened Ham: .

I am burning the midnight oil to write a
jetter of sympathy to you. I too have had
the experience of which you write in such a
disheartened manner. For about a year,
in fact up until April ist of this year, 1
lived in a location that would give one the
“wyillies” if looked at from a standpoint of
possible sources of QRM. [ lived at 59th
and Market Streets, in an apartment, and
had an aerial that vzan parallel to the
elevated line and the arc lamps of which
vou speak. If you will visit the neighbor-
hood you will find that there are three
theatres, one printing plant two or three
air compressor outfits, several eleciric
pianos, and z number of other possible
gources of QRM. Like you, I suspected the
arc lamps and the elevated railroad, but
take it from me, old man, there is nothing
to it, as there is no QRM from the elevated
except when a car with a poor contact shoe
passes your door. Likewise the theatres
and sign filashers, and the same holds good
with regard to the electric pianos. But—
look out for & mercury arc rectifier.

This particular outfit was the source of
all my QRM, and it was with a sigh of re-
lief I noted the removal of the outfit and
the substitution of a Tungar. Now my
guggestion to you is to look around for
gomething of this particular type, or a
motor with a grounded frame and spark-
ing brushes. T would be delighted to have
your name and address and will co-operate
with you to the extent of my ability.

Very truly yours,
B. R. McCaskey,
1025 Main Street.

Darby Pa.

Pom Sat?
Dear Kd:

In writing just a line to let you know
I'm feeling fine except for some few
thousand things that make my old heart
ache, by jings. They sure do take one’s
heart away when they keep coming day by
day until they drive one nearly wild. Just
lend your ear to this small child, and listen
to my tale of woe.

It wasn't many years ago that wireless
gtruck my noble dome, go little Willie hur-
ried home and, from some odds and ends
around, consiructed aerial set, and ground,
and eagerly strained each small ear to try
and see if he could hear the Navy Yard,
eight miles away, and oh how sweet that
lovely day when first T heard it in my
phones, a-buzzing like & swarm of drones.

Ah! Well I recollect those times and how
I saved up all my dimes to buy some parts
for a new set({lhavethemin myclosetyet).
Some, thrown together in great haste; and
others, done to the gqueen’s taste. From
gsimple loaders, wound by hand, I sprung
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to sliding tuners grand. On, on [ went
through all the kinds of tuners, large and
small, one finds belonging to 2 Radio ham.
Say, brother, dont it beat the band what
fools we are to sweat and sweat to hear
the things we haven’t yet.

Maes Ounil. My eagerness led me on
from (irebe set’s to Paragon, and them fo
me a radio friend (?} a treatise on Round’s
ground did send, and so I pulled up my
nice ground and built one that was nearly
round in order that my sending station
would have a greater radiation. Oh yes!
I had the Radio Rage. From fiat top
aerials to cage I changed, and then, with
all the boys, to keep in style & counter-
poise I swung beneath my aerial grand,
and then I cussed to beat the band be-
cause my dear Round ground so far could
not be ten feet in the air. But these were
nothing. Ah no no, these pleasures all
must undergo.

Ambition drove me on and on, and so
upon vne lovely morn when looking through
my QST I saw the set of 1QP. To make
the story sweet and short, I hurried to
the store and bought the things that one
would have to get if he were going to buiid
this set. d

Yea Bo’ I had it working swell and so I

_thought I might as well instruct the family

in the art of tuning in some distant part.
Ah! Woe to me! and Sacre Bleu! Wretched
rascal! Dog! Cur! Why did you wield to
that temptation? Why let them enter your
sweet station? For now it isn't yours dog-
gonit, the folks have got an option om it

It was all mine z month before. Iis
mysteries are mine no more, and every time
I wish to strain any ear drums for a six,
in vain do I tell mother that I think there
iz a bad leak in her sink; or father that the
barn’s on fire. What e’er 1 say, I am a liar.
Ner’ heaven nor earth (nor I as yet) can
get them to leave my—their set. And so
it goes.

Day in, day out, these worries drive me
near to rout. The housework and the cook-
ing hot have fallen to my miserable iot,
while my beloved parents dear, upstairs
are straining every ear at every hour of
the day for WJZ or KDKA.

Well—now I think [ am all through, and
#0 I bid you sad adieun. I wish youn years
of luck and joy.

Sincerely,
A New ¥ngland Boy.

Colyum Conductors Wanted
Kokomo, Ind.
Editor, @ST: :
Permit s suggestion or two re the editor-
ial “Wild, Wild Waves” in March QST,
where the statement is made that many
newspaper radio departments are edited by
“ toxperts,’ many of whom simply ‘ain't’”
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For evidence of the truth of this statement,
one need only plance at one or two of
the departments referred to in large Sun-
day wapers, though of course there are
a number of them which are capably edited.

Here, it would seem, is a splendid chance
for our A.R.R.L. gang to iend a helping
hand to the struggling novice and at the
same time render our League an invalu-
able service—why not A.R.R.L. men to man
the radio departments? Surely any one of
them is wise enough on radio matters to
answer the technical questions of the aver-
age beginner, (barring of course, such ri-
diculous queries as,) “Where can I buy
160 meters to add to my 200-meter set so
I can hear concerts?”

In papers where no radio department
appears, it should be an easy matter to
arrange with the editor for a weekly or
daily column when the widespread radio
fad at present makes the subject of inter-
st to so many people.

While we ourselves can lay no claim
to being ‘“experts,” in propelling such a
section in 4 local paper for the last several
months we have found the task no mean
one. To interest the majority of readers,
programs of the larger broadcasting whose
concerts are received locally are published
each day. These nearly all of the radio
phone stations will gladly furnish to radio

editors on request, for the publicity they-

derive from it.

Here lies the opportunity for boosting
the A.R.R.L. By printing all the varied
activities, achievements of and informa-
tion about the A.R.R.L. and its good work,
we interest the novice reader in the
League, with the result that he soon stands
to become s full-fledged ham. A “ques-
tions and answers for readers” section is
not amiss here and this further interests
the reader in radio.

Although some work is involved in gath-
ering such matter and preparing it for
the press, the results are well worth the
effort. As to a source of news for this
purpose, much valuable material can be
found in our own QST. Other magazines
and publications also offer additional notes,
but care should be taken to prevent the
appearance of “yellow” and sensational
stories which are unfounded on fact.

I do not claim to be the originator of
this idea, for many papers were running
such columns before it ever occurred to
me, including F. F. Hamilton’s *“Radio
Waves” in the Indianapolis News, but I be-
lieve that the opportunity for boosting the
A.RR.L. is present here and would like
to see it carried out.

With best 73’s,
W. F. Lanterman, 9AVO.
AR.R.L. City Manager.
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HOWARD F, MASON
(Concluded from page 63}
an average of 100 messages per month
and sometimes as high as 225, He is a
crack operator and chirps off traffic at a
rate. away above the average on the east
coast,

Mr. Mason has been prominent in or-
ganizing the Totem Radio Club of which
he has been president for the past year.
He is also seeretary of the Seattle Radio
Association, secretary of the Seattle See-
tion of the Institute of Radio Engineers,
and Northwestern Division Manager of our
ARR.L. As Division Manager he is very
able and vaies high ddmlratlon irom his
men. Tho unassuming in manner he “uses
his bean” znd has the respect and confi-
dence of all his associates.

M. F. HARROD
{Concluded from page 4£9)

one of the first daylight C.W. routes—
thru 8ZG. 8AGZ, 8VS and 8IB. In spite
of all this he graduated from High School
as president of his class and with honors.

Just about a year ago he took 8VS to
the sunny south and set about to show
that radio in bicrida was not impossible.
41T started up for gc o .t Orlando last De-
cember and has been doing fine work ever
since. Mr. Harrod was appointed A.R.R.L.
District Superintendent for Florida and the
men all over the state have been more
than glad to co-operate with him in putting
the state on the radio map. Last February
the A.R.R.L. men got together and sent
4II to the big convention in Washington
where he learned many new ideas of great
help in the organization thruout the state.
From the day he started until the present
time he has literally lived radio and he still
expects to always do so.

THE NEW RADIO BILL
{Continued from page 56}
or in any manner, either voluntarily or involuntar-
ily, disposed of to any other pevson, eompany, or
eorporation without the consent in writing of the
ne(,xetaxy of Commerce,

“, That the Sceretary of Commerce, subject
to the limitations of this Act, in his discretion,
may grant o any applicant therefor a station
license provided for in sections 1 and 2 hereof,
except that he may grant such license only to
a ytation which is in the interest of the general
public service.

“No license granted by the Secretary shall be
for a longer term than 10 years, and any license
granted may he revoked as hereinafter provided.
Upon the espiration of any license the Secretary,
in hig discretion upon apphcaton therefor, may
grant s renewal of such license for the same or
for a lesser period of time,

*“The Secretary of Commerce is hereby authorized
to refuse a license to any person, company, or
corporation, or any subsidiary thereof which, in
the judgment of the Secretary, is monopolizing or
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seeking {5 monopolize radio communiecation, directly
or indirectly, through the controi or the manuface
ture or gale of radio apparatus or by sany other
means. ranting of a license shall not estop
the United Htates from prosecuting such person,
company, or corporation for a violation of the law
i or resiraint ol trade.
. "D, That the Seeretary of Commerce may grant
licenses oniy upon written application therefor
addressed o him, which application shall get
forth such facts us he by regulation may prescribe
as to the citizenship, character, and financial,
technical, and other ability of the applicant to
operate the siation; the nwnership and jocation of
the proposed station and of the <tationg with which
it is proposed o communicate; the wave lengths
and the power desired to be used; the hours of the
day or other periods of time during which it is
proposed to operaie the station; the purposes for
which the station is to be used, and such other
information as he may require. Such applieation
shall be signed by the applicant under oath or
affirmation.

“E. That such station license as the Beeretary
of Commerce may srant shall be in such general
form as he may pressribe, but each license shall
eontain in addition to other provisions a statement
of the following conditions to which such license
shall be aubject: (a) The ownership or manage-
ment of the station or apparatus therein shall not
be transferred in violation of this Act. There shall
he no vested property right in the license issued
for such etation or in the bands of wave length
authorized to he used therein, and neither the license
nor any right granted thereunder shall be assigned
or otherwise transferred in violation of this Act;
{b)such licenses shall contain such other condi-
tions, not inconsistent with this Aet, as the See-
retary of Clommerce may prescribe.

“F, That any station license granted by the
Seeretary of Commerce shall be revocable by him
for failure to operate mervice substantially as pro-
posed in the sapplication and as set forth in the
license, for violation of or failure to observe any
of the restrictions and conditions of this Act or of
ulation of the Secretary of Commerce
ed by this Act or by the provisions of any
international radio econvention ratified or adhered
to by the United States or any regulations there-
under, or whenever the Secretary of Commerce
shall deem sueh revocation to be in the public
interest: Provided, That no order of revocation
ahall take effect until thirty days' notice in writ-
ing thereof to the parties known by the Secretary
to be interesied in such license, Aay persen in
interest, agurieved by zaid order, may make writ-
ten applieation to the retary at any ftime within
gaid thirty daye for a hearing upon such order
and upon the filing of such written appiication
said order of revoration shall stand suspended until
the conclusion of the hearing herein directed.
WNotice in writmg of said hearing shall be given
by the RBecretary to all the parties known to him
to be interesied in much license twenty davs prior
to the time of =aid hearing. Said hearing ahall
be conducted under such rules and in sueh manner
#8 the Hecretary may prescribe. Upon the con-
eluston thereof the Secretary may aflirm, modify,
or revoke said orders of revocation,

“SEC. 3. A. That the actual operation of ap-
paratus in any radio station for which a siation
ficense is regquired by this Aet shall he earried
ou only by a person holding an operator’'s license
isgued thersunder. WNo person shall operate any
apparatus in such siation except under and in ae-
eordance with un operator's license issued to him
by the Secretary of Commerce,

“B. That the Hecretary of Commerce, in his
diseretion, may prant special temporary operators’
licenges to opersiors of radio apparatus under such
regulations, in such form, and upon such condi-
tions as he may preseribe whenever an emergency
arises requiring prompt eraployment of such an
operator.

“0). That an operator’s license szhall be issued
by the Secretary of Commerce in response fo a
written application therefor, addressed to him,
which shall ret forth (a) the name, age, and
address of the applicani; (b) the date and place
of birth; {e) the country of which he is a citizen;
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and if a naturalized citizen of the {United States,
the date and place of naturalization; (d) the pre-
vious experience of the spplicant in operating radio
apparatus; and i(e) such other faets or information
as may be required by the stary of Commerce.
Every application shall be gigned by the applicant
under ocath or affirmation,

“D, That an operator’s license shall be issued
only to a person who, in the judgment of the
Becretary of Commerce, is proficient in the use
and operation of radio apparatus and in the trans-
mission and reception of radiogramg by telegraphy
and telephony, Fxeept in an emergency found by
the Seeretary of Commerce to exist, an operator’s
license whall not be granted to any alien, nor shall
such @ license be granted to s representative of
a foreign sovernment.

“E. That an operator’s license shall be in such
form us the Secretary of Commerce shall prescribe,
and may be suspended by him for a period not
exceeding two years upon proof sufficient to satis.
Iy him that the licensee: {a#) has violated any
provision of any act or treaty which the Secretary
of Commerce is authorized by this Act to admin-
ister, or of any regulation made by the Secretary
under any such act or treaty: or (bh) has fuiled
to compel compliance therewith by any unlicensed
person under his supervision; or (¢) has failed to
carry ont the lawful orders of the master of the
vessel on which he ia emploved: or {d) has wil-
fully damaged or permitted apparatus to be dam-
aged; or (e) has transmitted superfluous signals,
or signals containing profane or obscene words or

language, -
“F. That a license may be revoked by the
Seeretary of Cemmerce upon proof sgutficient to

satisfy him that the licensee was at the date his
license was granted to him, or is at the time of
revocation, ineligible fur a license.

“SEC. 4. A. Thai after the approval of this
Act the construetion of a station for which a
license is required by this Act shall not be be-
gun, nor shall the consiruction of a station already
hegun be continued, until after a permit for its
construction has been granted by the Zecretary
of Commerce upon written application therefor. This
application ghumll set forth such fuets as the See
retary of Commerce by vegulation may prescribe
a8 to the citizenship. charaeter, and the financial,
technical, and other ability of the applicant to
construet and operate the sitation, the ownership
and location of the proposed station and of the
atation or stations with which it is proposed io
communicate, the wave length or wave lengths
desired to be used the hours of the day or other
periods of time during whieh it iz proposed to
operate the wtation, the purpose for which the
station is to be used, the type of transmitting
apparatus to be used, the power to be used, the
date upon which the station is expetced to be come
pleted and in opervation and such other information
as the Hecretary of Commerce may regquire. Huch
application shall be signed by the applicant under
oath oy affirmation.

“B. That cuch permit for construction shall
show gpecifically the earliest and latest dates be.
tween which the actual operation of such station
is expected to begin and shall provide that said
permit. will be automatically forfeited if the sta-

tion is not ready for operation within the time
apecified. The vights granted under any‘fx.ﬂch per-
mit all not be sassigned or otherwise f{rans-

ferred io any other person, persons, company. or
corporation, without the approval of the Seeretary
of Commerce: Provided, That a permit for wson-
stenetion shall not he required for Government
atations 1o be used exelusively for communieation
of official businessg or for private stations as pro-
vided for in seection 4, fifteenth regulation, of the
Act of August 13, 1912, 'The granting of this
permit fo construet a station as herein required
shall not be construed to impose any duty or
obligation upon the &Hecretary to issue s license
for the operation of such station.

“SEC. 5, That an advisory committee is hereby
established to whom ihe Secretary of (Commerce
shall refer for sxamination and report sueh mat-
ters as he may deem proper relating to: {a} the
administration or changes in the laws, regulations,
and treaties of the United States relating to radio
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eommunication: (b) the study of the scientifie probe
lems involved in radio communicaion with the view
of furthering its development; (e¢) the scientific
progress in radio communication and use of radio
eommunication,

“The advisory committee qha]l consist of tweive
members, of whom one shall be designated by the
Secretary of State, one by the Secretary of War.
one by the Seeretary of the Navy, one by the Sec-
retary of Agrieulture, one by the Postmaster Gen-
eral, and one by the Secretary of Commerce, to rep-
resent  these depariments, respectively, wud  wix
members of recognized attainment in radio com-
munication not otherwise employed in the Govern-
ment service to be designated by the Secrerary
of Commerece,

“The necessary expenses of the members of the
committee in going to, returning from, and while
attending wmeetings of the ecommittee, including
clerical expenses and supples. together with a per
diem of 225 1o each of the six members not other-
wise employed in the Government service for at-
tendance at the meetings, shall be paid from the
appropriation made to the Department of Com-
merce for this purpose,

“SEC. &, ‘That radio telephone stations, the
signals of which can interfere with ship communi-
eatioh, are required to keep & licensed radio nper-
ator, of a class to be determined by the Bacretary
of Commeree, Hstening in on the wave length
designated for distress signals during the entire
period the transmitter of such station ig in opera-
tiom.

“REC, 7, That reculation first of seetion 4
of said Act of Coneress approved August 13, 1912,
i3 amended by strmking out the words “this
length shall not exceed six hundred meter
shall exceed one thousand six hundred meters.

“Regulation second of section 4 of said Act of
Congress approved August 13, 1912, is amended
by uirikineg out the words ‘provided that they do
not exeeed six hundred meters or that they do
exceed one thousand six hundred meters.’

“Regulations third and fourth of section 4 of
said Act of Congress approved August 13, 1912,
are hereby repeaied,

“Reguiations fiftesnth and sixteenth of gection
4 of said Act of Congress approved Angust 1&
1912, sre amended by vtmkmg out the words 3
ceeding two hundred meters’ and substituting
lieu thereof the words ‘of not less than one hundred
and fifty meters nor more than two hundred and
'i("VP!\fy ]'l\'P mm‘pra

“SEC. %, That any person, company, or ¢orpors
ation who shall erect. use, or operate wny apparatus
for radio cummunication in violation of this Aect,
or knowingly aid or abet another person, company.
or corporation in so daoing, or knowingly make any
false oath or affirmation for the purpose of secur-
ing & permit or a liense, shall inenr a penalty not
to excasd 21,000 ich may be mitigated or re-
mitted hy the 2 tary of Commerce, and the per~
mit or iecense of any persan, company, ar corpora-
tion who shall violate any of the provisions ni‘ this
Aect, or of any of the rexulations of the Seere-
tary of Commeorce issued hereunder, or knawingly
make any faise oath or atirmation for the pur-
pnse of securing a permit or license, mav he sus-
rnded or revoked hy the Secretary of Commeree.

“SEC. 8, That the Secretary of Commerce is
hereby authorized and diveeted to charge, and
through the imposition of stamp taxes on app'i-
eutions, jicenses, or other documents. or in orher
appropriate manner. io colleet. the fees specified
in the seheduie following. The SHeeretavy ahall
colleet said feex through the callectors of cuve
toms or other wificere designated by him, and he
may make such regulations as may he necessary to
carry out the provisions of this seetion.,

“SCHEDULE OF FEES TO BE COLLECTED
“For iransoceanic

radio station license,
per annum; for commercial land station license,
other than transoceanic, one kilowatt transmitter
input or less, $50 per annum: and for each addi-
tional kilowatt or fraction thereof, $5 per annum;
for ship station Jicense, %;}2!5 per annum; for ex-
periment station iicense, £25 per annum: for tech-
nieal and training zehool license, %15 per annum:
for special amateur station license, $10 per annum:
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for general and restricted amateur station license,
$2.60 per annum; for commercial extra first-class
operator’s 1ic‘ense. £2.50 per annum; for commer-
cial first-class operator's license, @1.50 per annumj
for commercial second.class operator’s ticense, §1
per annum; for commercial cargo grade operator’s
license, 50 cents per annum: for experiment and
instruction grade uperntor’'s iicense, $1 per annum;
for amateur first-grade operator’s license, 50 cents
per annum; for amateur =econd-grade operator’s
license, 50 cents per annum; for commereial extra
first-class radio operator’s examma’cmn for license,
$2.60 for each examination; for vommercial first
class radio operator’s pxa,mination for license, 32
for each examination:; for commercial second-class
vadio operator’s examination for license, #1.50 for
each examination: for commercial cargo griade radio
sperator’s examination for license, 21 for cach ex-
amination; for uxperiment and iostruction grade
radio operator's examination for license, $1 for each
m.ammatmn. for amateur first-grade radio opera-
tor’s examination for leense, $1 for sach exami-
nation; for amateur second-grade radio operator's
examination for license, B0 cents for each exami-
nation.

“In the event that other clasges of station and
operators’ licenses or other exaw’rations shall here.
after be preseribed 1 any lawful manner, the Secs
retary of Commerce is hereby authorized and di-
reeted to charee and eollect in the same manner
ax herewn provided fees fur such new -=lasses of
ficenseg and of examinaitens, which fees shall be
substantially of the amount herein specified for the
license and examination nearest in character and
purpose to the new licease or examination 8o pre=
seribed,

“For failure to pay at the tlme and in the man-
ner specified by the Becretary of Commerce any
of the above fees the Secretary of Commerce is
authorized to refuse to issue such licenses; or if
issued, to suspend or revoke the xame, as he may
deem proper.

“REC, 10, That wherever the words ‘naval and
military’ stations sppear in the Aet to regulate
radio communication, approved August 13, 1912,
said words ‘naval and military’ shall be stricken
out and the word ‘Government’ substituted in place
thereof,

“SEC, 11, That all Aets or parts of Acts in
confliet with this Aect are hereby rnpemed ”

“WorkRite Radio Parts WorkRite”

They are standard everywhere. WorkRite
Variocouplers, Variometers, Switch Parts,
Hydrometers, Binding Posts, Rheostats,
ete. Write for catalog.

THE WORKRITE MFG. CO,, Cleveland, O.

“SHRAMCO PRODUCTS”

Amateurs; Hend 5¢ in stamps today
for our new Catalogue 1. showing com-

plete line of parts, raw m.uovials and
high grade apparatus.
Dealers:  Write for our attractive

proposibion,

The Shotton Radio Mfg. Co.,
INCORPORATED

8 Market St., Albany, N. ¥.




ATWATER KENT

RADIO APPARATUS

VARIOMETER:
TRANSFORMER 3
VARIOCOUPLERS
RHEOSTATS

VARIOMETER TRANSFORMER

Designed in the Atwater Kent Research Laboratories and manufactured complete in
this plant from moulding of the condensite forms to winding of the fine wire coils—an
agsurance of guality.

Highest grade materials are used in construction thruout each unit and a very com-
plete final test is a guarantee of 1009% performance.

Correspondence solicited

ATWATER KENT MANUFACTURING COMPANY

4841 Stenton Avenue, Radio Department Philadelphia

MR. RADIO MFR.

HORNE

Radio Production
80

Important and Essential
Radio Devices

‘ A Complete Line Distributed
DUPLEX GRINDER % Nationally

THE HIGH SPEED ABRASIVE BAND & DISC
WILL GREATLY INCREASE FLAT SURFACE i Horne Man'v’?nrtunng Co.
PRODTTOTION IN ONE OPERATION, MOULDED i

FORMED OR CUT DIELECTRIC & MET
PARTS.  YIETD IMMEDIATELY TO - SMOOTH
FLAT SURFACES.

Sales and -

WE CAN EUPPLY IT IN MANY SIZBS & STYLES Fgative
- s to write for full details Qj € i‘ },‘il"é}"w&’t
W ALLS SALES CORP.
96 WARREN ST,, NEW TORK . —
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BURGESS B’ Batteries
assure clear receiving, in-
crease the efficiency of
any receiving set, and they
are cheapest in hours of
service.

BURGESS ¢‘8’’ Batteries

are sold bv every progres-

TreBURGESS'B"  give Radio Dealer and Job-
the most gopuler om ey 4] ok for the Black

furcalllyper deteled  and White Stripes.”’

A postal card from you
brings full information by
return mail. Why not write
to us today? (Dept. D)

BURGESS BATTERY CO.

Offices and Warehouses :
CHICAGO NEW YORK BOSTON
111 W. Monroe St. 58 Church St. 136 Federal St.

MADISON  KANSAS CiTY ST. PAUL
Wiscousin 2109 Grand Ave. 2362 University Ave.

In Canada: BURGESS BATTERIES, Lid.
Winnipeg Taronto Montreal

SOLD=WHY?
GINEER"
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ELwOOD RADIO HEADSETS

The seventeen years of practical experience in the making of telephones and
receivers by this company, assures you of good design and workmanship.

Elwood headsets meet the exacting demands of all purchasers of radio units
and parts. Both receivers operate in unison, insuring elear, harmonious and unin-
terrupted reproduction. Our absolute guarantee of the chmage capacity of these
headsets is your safeguard. ) ' )

7 Receivers have metal case, highly finished.

Headbands have sanitary {fabric covering,

fully adjustable, Complete set packed in
2000 ohm attractive carton,

Head Sets We are also manufacturers of Binding
$7.00 ; Posts, Contact Points, Jacks and Plugs for
3000 ohm 2 Radio Work, '
Head Sets

£8.00 - FLwoop FLecTRIC CO.INC.

Formerly Liddell Electric Mfg, Co.
2-4 Randall Avenue, Bridgeport, Conn.

For AL Service

Mail your orders to us. We can supply you with the BEST at the
BEST PRICES. Shipments made within 24 hours after receipt of
order.

eraccue | THE SERVICE RADIO EQUIPMENT CO.

AT YOUR Designers—Manufacturers—Distributors

SERVICE 225 SUPERIOR ST., TOLEDO, DHIO

HAVE YOU SEEN THESE LATEST EBY ADDITIONS?

THEY SURE HAVE MADE A HIT
WRITE FOR BULLETIN %10

GOMMNDER H” ENSIGN “H” Ad £ SERGEANT *“85" BUDDY MIDGET
WE HAVE A SUBSTITUTE FOR THE POST YOU ARE NOW USING—DELIVERY FROM STOCK

THE H. H. EBY MANUFACTURING CO., 605 ARCH ST., PHILA., PA.
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The end of a perfect howl--

HE squalls of a two vear old are

as music {o the ear beside the
howling demonstration put up by
a fractious radio set. And how a
set can howl unless one offers the
soothing influence of the proper am-
plifying transformer.

Most any transformer can amplify
sound, but it will also amplify the
stray fields which produce howling
and distortion. It takes the Acme
Amplifying Transformer with its
specially constructed iron core and
coil to put an end to the
howls and vowls. Only
when vou add the Acme
do vou get the realistic
tone and volume so mark-
edly absent in the ordinary
radio receiving set.

The Acme Radio Fre-
quency Transformer great-
ly increases the range of
any receiving set, either
vacuum tube or crystal
detecior type. The Acme

Type A-2 A
Amplifying
Transformer

Price %5 (East of Rocky
Mts.)

Audio Frequency Transformer pro-
duces not only volume, but reality
of tone. It is indispensable to the
satisfactory operation of loud spealk-
ing devices. The combination of one
or more stages of Acme Radio and
Audio Frequency Transformers as-
sures the maximum of range, of
volume and of reality in tone.

The Acme Apparatus Company,
pioneer radio engineers and man-
ufacturers, have perfected not only
Radio and Audio Frequency Trans-
formers as well as other
receiver units and sets,
but are recognized as the
f o r e most manufacturers
of ‘Transmitting Appar-
atus for amateur purposes.
Sold only at the best radio
stores. The Acme Appar-
atus Company,Cambridge,
Mass., U. S. A. MNew York
Sales Office, 1270 Broad-
way.




Chelsea No. 50 Amplifying Transformer

Was designed for use with the present day
models of vacuum tubes, and when so used
produces remarkable amplification, with mini-
mum noise. It is well adapted for table
mounting or may be panel mounted in any
position. Its high efficiency together with
its neat appearance and compactness, makes
it a predominating feature in any radio receiv-
ing equipment,

Price as shown ... ... .. ... . . i, $4.50
Unmounted ........... . . ittt it i 3.75

Bulleting seni upon request

Purchase from your dealer. If he does noi have it, send to ua

CHELSEA RADIO COMPANY

150 FIFTH STREET, CHELSEA, MASS.

A SERVICE
WORTHY OF A

Complete Enjoyment
of Radio Telephony

ig oniy possible with s Telephone of the very
highest standard of efficiency. ’

Everett Double Radio Phones | SEND YOUR ORDER TO

AMATEURS

have satisfied the most exacting COrities
Supersensitive—Clear—Light

Mechanically Perfect—Moderately priced g MISSOUR.I RADIO
AT ALL DEALERS SUPPLY COMPANY

(p‘k?eﬁ é/e?ffic o 4623 MARYLAND AVE.,

ST. LOUIS, MO.

320 BROADWAY, NEW YORK

f T : .
| it I
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Here's Your Trouble---

When your tube burns out before it has givem you its normal serv-
ice, you know it’s been overloaded.

When you fail to secure good results from the use of your tubes
you know you are not using them correctly.

If you’ve been regulating your current by the degree of illumi-
nation of the filament you’ve simply “taken & lomg chance”—-and lost!

Here’s
Your Remedy ---

Every make of tube should be operated at some specific voltage, -
as the manufacturer tells you. Don’t GUESS at this voltage—its limits

are extremely narrow. Install a

Model 301
Filament

Voltmeter

and vou can quickly establish
and maintain exactly the proper
voltage, prevent premature
burnouts, increase the life of
vour tubes and secure satis-
factory results.

{)ne burned-out tube will almost pay the cost of a Weston Fila-
ment Voltmeter,
Is it reasonable to continue your high tube replacement

expense and unsatisfactory service when so simple and cer-
tain a remedy is so easily available ?

Qur Circular “J” describes in detail Weston Filament Volt-
meters and other important instruments invaluable to
owners of up-to-date receiving and transmitting sefs. Send
for a copy without delay, if your dealer cannot supply you.

Weston Electrical Instrument Company

158 Weston Avenue, Newark, N. J.
. Branches in all the Principal Cities
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Hartford Radio Battery

Our radio “A” hatteries are up to the
Hartford Standard of excellence which
means that no battery of any type leaves
our plant until it has successfully sur-
‘mounted a series of careful tests.

30 to 40 Ampere Hour $10.00
Type 7R 45 to 60 Ampere Hour 12.00
Type 2R 60 to 80 Ampere Hour 15.00

If there is not a Hartford dealer in your vicinity we will forward §
a battery direct to you upon receipt of draft or money order. :

The Hartford Battery Mfg. Co., Milldale, Conn.

THE “LORAIN” COUPLER SPECIFICATIONS

Stator & Rotor wound with £22 DSC on Formica Tubes.

Stator—~-650 Turns—10 Taps; Rotor——Either sscondary or
Tickler winding. Frame—Rugged aluminum casiing sup-
porting both Rotor & Stator and furnishing support for
panel mounting.

Shaft—14" or %" Brass—Runs true with panel, no wobble.
Connections—Pigtail—no inose contacts.

Price—&$&.50—8pecify rotor winding & shaft size when
erdering.

We can also give good deliveries on the following:—%Fov-

? niica Panel—Knobs & Dial—Brandes Phones—Eveready B
3 Batteries—Homchargers—Recola  Loud  Speakers—Vernier
- 4 Rheostats—Contacts—Binding Posts, Ete.

LORAIN Ra10O SUPPLY, Loorain, Ohio

Has the dope on ELATIVITY

: We have the dope on ADIO
Longer Distance., (learer Signals. Thru more interference. Non-infringing ap-
paratus. Are you from “Missouri”? Write us today!

Scientific Engineering Association
817 MAIN STREET, CINCINNATI

SR
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HESLAR Equa-Tone PHONES
Durable, comfortable
and efficient. Outside
noises e¢liminated.

Register most delicate
sounds.

KEEPING
FAITH! Il_ch

You radio enthusiasts have heard
of the many improvements and
v the unusually fine appearance of
Heslar Variable Condensers Heslar products. NOW YOU
B it by ewinems § | CAN SEE THEM! We present
with fourteen years ex- § Heslar Radio Equipment knowing
Verlence.  Special plates. positively that it wiil please you.
fect adjustmdent at low- Every Heslar product shows last
-t capacity, . .

minute improvements that. are

exclusive. We stand back of
every one of them. Go to your
dealer NOW. Ask for HESLAR
RADIO EQUIPMENT, or—

Write for Catalog
and Literature

HESLAR SOCKETS
Four distinet improve=
ments. Formica posts
agsure perfeet insula-
tion, Blades locked by
ecountersinking in  For.
mica base, Admits all
aieel base {ubes
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Picked Up Detroit-Denver-
Pittsburgh-Newark
---With No Amplification

Chieago, IIL
“T thought that yon might be interested in hearing
@f the results [ obtained on Monday night of this
week with your H. K. Receiver and absolutely no
amplification. An interior antenna consisting of about
a hundred feet of £i4 rubber cuvered wire was used.

“My home is ai Winnetka, about eighteen miles
north of Chicago. on the lake. After picking up the
Chicago station I nexi listened to & concert in Deiroit,
then a concert at Pittaburgh, then & concert and en-
tertainment st Newark, and next the last part of the
Denver, (olo. program. After that I picked up two
other stations that I could not identify, but as it was
after ten o'clock here 1 figured that they wmust be
western gtations.”

Cheries A, Nash,

This is a iypical experience with Clapp-Eastham
equipment—we receive such letters daily, The wide
range of this H. R. Set and the sharp clearness with
which messages and music come in surprise experi-
enced radio men and absolutely amaze the inex-
perienced.

If your dealer, because of the ug}::recedented demand,
cannot show you this Clapp-Eastham Set, or cannot
aupply this set from his jobber, write us. Complete
new Radio Catalog te.

CLAPP-EASTHAM CO.

139 Main Street, Cambridge, Mass.
Oldest and Largest Exclusive Makers of Radio Equipment

CLAPP-EASTHAM

Type HR

Regenerative Receiving Set
(Licensed under Armstrong U. 8. Patent No. 1,118,149)

hegen rates Wwave Lengths of
180 to 825 meters perfecily
SPECIFICATIONS:

Cabinet: Solid mahogany, dull finish; Panel: Condensite,
dull finish, machine engraved, white lettering: Dials:
indestruciible metal, black with white lettering; Con-
denser: Halanced: type, built as & Vernier; ¥ rotary. 2
stationary plates: Antenna Inductance: Wound on for-
mieca tube; Plate Inductance: Wound on molded ball;
Binding Parts: Black rubber ecovered; Switch: Fan
blade; Rheostat: (flapp-Eastham itype H 400; Circuit:
Single circuit rvegenerative; “B” Battery: Contained in
inside compartment or external; Price: $40.

MAGNET WIRE

for

RADIO PURPOSES

DUDLO MAGNET WIRE

When winding those coils for your set,
why not avail yourself of the advantages
to be gained by using the magnet wire
that for the past twelve vears has been
approved and used by the government
and largest manufacturers of radio and
other electrical apparatus.

This wire, developed to meet the exacting
requirements of radio apparatus construc-
tion, can now be purchased from your
dealer in standard packages containing
1 pound of wire in any one of seven differ-
ent insulations including enameled, single
cotton enameled, single silk enameled,
single and double cotton covered, single
and double silk covered.

Lock for the distinctive yellow carton
bearing the Dudlo trade-mark, and on
one side of which is listed a table of wire

diameters.
Your @ 5 /Jﬁ Quality
Guarantee [DUDL O And

Of 7% a \R‘\T\:\ Satisfaction

Dealers:

If your jobber cannot supply
you, write

Dudlo Manufacturing Co.
Fort Wayne, Indiana

_ Western Representative
A. 8. Lindstrom, 111 New Montgomery St.
SAN FRANCISCO, CALIFGRNIA
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The Multiple Storage Battery Corporation Announces

RADIOBAT “B”»” The Most Re-

markable “B”’
Type Radio Bat-
tery.
Revolutionary in
Design and Con-
struction.

ADIOBAT “B” is practically ever-
lasting. It has no glass to break,
no wooden case to rot, no separators
of any kind.
Radiobat “B” is leak proof, it is free
from acid fumes.

As Radiobat “B” has just been

Any voltage desired can be obtained ‘plﬁlced }?n the market,l it i(si p(l)s-
s Py i sible that your regular dealer
simply and easily. will ot be able to supply it. If

: £ SR i . . e this is the case, write us today
Radiobat B. will give a clearer ton enclosing $12.00,  the price. or
to vour Radio. this extraordinary battery.

Also for Laboratories and Experimenters in-
tevested in high voltage with low amperage.

Dealers write at once for our proposition.

MULTIPLE,

STORAG E BATT [ERY CORP

Estabhshed 1908
350 MADISON AVENUE NEW YORK

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 31



The fact that Brandes Matched-Tone headsets are
part of the standard equipment of the receivers sup-
plied by the leading radio manufacturers speaks for
itself. Unless the purchaser of a receiver hears well,
he cannot enjoy broadeasted music to the utmost.

If your receiver is not equipped with a Brandes
Maiched-Tone
yvour dealer, with the understanding that unless vou
obtain the results expected of it, he will refund your
money after ten days’ trial.

headset you can buy one from

**Matched-Tone'' is a trade-mark registered in the U, 8. Patent Office.

C. BRANDES, INC.

Wireless Headset Specialists

237 Lafayette Street,

New Yorl;, N. Y.

CRL>

No. 100
Filament Rheostat
for Panel Mounting

No Magnetic Material Used

in Its Construction

Designed by Radio Engineers to jnsure quiet,
smooth, step-by-siep action and maximum sensi-
tiveness, Its current ecapacity is ample for the
eontrol of any receiving tube without overheating.

Both the base and the knob are made of gemuine
Thermoplax. Al metal parts are nickeled.

The overrll diameter is only 2% "-—an important
f:ﬁtor because of the limited space usually availe
able,

Price (East of Rocky Mountains) $1.00

GGet. & ¢ R L Rheostat from your Desler or, if
he cannot supply vou we will send you one by
mail postpaid for 21,10,

Central Radio Laboratories

303 16th Street,
MILWAUKEE, WISCONSIN

P ——
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The McTighe Storage B Battery

25 Warr
TunasSTEN
A AME el v TOo
{ e i Jecoccoe:
o G R TN,
V insERT ADDITION AL Civcver
W garTERIES HERE
1 Arvsinuse
ot L tat s e 4 Red
P —LEAD Rop
[ i

8 BATTYERY RECTIFIER

The MeTighe Storage “B” Battery is of the
alkaline type, is the most satisfactory source
of plate potential, and can be charged from
your lighting cireuit for less than one cent,
(an also be charged from farm Jighting sysiems,

In ordinary service 5 one hour charge will
last for several weeks.

The Batvery i{s furnished in » 24 volt unit
in an atiractive ecase, .

Tt is poiseless. and eannot be injured by acei-
dental short cireuit, overcharging or by stand-
ing idle.

Deseriptive Ieaflet on request

PRICES
Battery ........... T cea $4.00
Rectifier .........vviiiiiininiaverninoes 1.50
Rubber Filler ........o0vineinines fees BB

¥, 0. B, lrwin, Pa.
ECONOMIC APPLIANCE COMPANY

Successor to

McTIGHE BATTERY COMPANY
Irwin, Pa.




Stop Buzzmg and Slzzlmg

ORMICA insulation for Radio use is perfect insula-
tion! It prevents buzzing, sizzling and noise that
makes it hard to hear over your radio telephone.

There are no weak places in Formica panels. They are
not affected by moisture and weather conditions and do
not deteriorate. They will give perfect service for years.

Formica is the most widely used radio insulation. It is
approved by the Navy and the Signal Corps. It is a
thoroughly high guality product—the finest possible in-
sulating material all the way through! It contains no
absorbent matter that will take up water and lose its in-
gulating strength through humidity and moisture.

Formica panels have a handsome gloss or satin finish—
black and natural brown. s
DEALERS: We have now in operation an addition
to our plant which doubles our previous capacity.
Back orders jor Formice are betng shipped rapidly.
We alwuys do owr ubmost o serve you promptly.
THE FORMICA INSULATION COMPANY
4620 Spring Grove Avenue, Cincinnati, Ohio

SALES OFFICES
50 Church Street. New York, N, Y. 422 First Avenue, Pittsburgh, Pa.
9 South Clinton Street, Chicuyo, Il “heldon Building, Han Franeiseo, Cal.
414 Finance Ruilding, Clevelmand, Ohio 932 Real lstate Trust Bldg., Pbiladelphia, Pa.
1042 Granite Building, Rochester, N. Y. 321 Title Building, Baltimore, Md.
41-‘3 Ohio Building, Toledo, Ohio,

it

| Made Vio'Anh dibus“Rdanol Resins
. SHEETS TUBES RODS

ALWAYS MENTION Q 8 T WHEN WRITING TO ADVERTISERS 83




Tar, Rapro

VACUUM TUBE 30CKET
Type SA Style No. 166

Attractive, rugged and perfect
in all details. Phosphor bronze
contact springs. Heat proof com-
position base. Price $1.00.

INDUCTANCE SWITCH

Type SC Style No. 167

The best switch at the best price,
featuring a laminated phosphor
bronze contact arm. Price $0.50.

Swecial Discounts to Dealers.

4%&4_[4‘:&%# 2l and Jobbers in

RADIO EQUIPMENT
1427=29 LIDERTY AVENUR
PITTSBURGH,

84

N

R

Type 224—Price $35

Tuska Regenerative Tuner (Licensed
under Armstrong Patent No. 1,113,-
149) Ready for Tube, Phones, and
Battery. The ideal outfit for expert
or beginner., Two knobs—one for
wave length, the other for amplify-
ing. Wave length range 150-650
meters. Type 224 has stood the test
of public trial.

Dealers write your nearest joober.

Send 5c¢ for New Tuska Catalog No. 3

The C. D. Tuska Company

1 Bartholomew Ave., Hartford, Conn.
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Amplification wag first made practicable by the use of the three electrode tube. To
take full advantage of the amplifying feature of the vacuum tube, the impedance of
the grid circuit of the amplifier tube must be adapted to the impedance of the plate
circuit of the detector, or preceding amplifier tube. This correct arrangement of im-
pedance values can best be accomplished by a transformer. The primary and secondary
windings, as well as the magnetic circuit can then be designed so as to give the maxi-
mum change of potential on the grid of the amplifier tube.

Amplification in this manner is only about a decade old. One of the first companies
to design amplifying transformers was the General Radio Company. This Company
has, furthermore, the distinction of being the first in this ¢ountry to supply the experi-
menter with a closed core amphfwng transformer.

Since the 1ntroduct10n of the first transformer, the subject of amplification has re-
ceived much attention in our research laboratory and new improvements have been
developed from time to time. Our Type 231-A amplifying transformer represents a
gix-year study of the problems of amplification. It embodies the best features in am-
plifier design.

There are several transformers on the market today having as high an amplifica-
tion factor as the Type 231-A transformer. At certain resonant points, some are even
higher. Extraordinary amplification at a single frequency is seldom to be desired.
High amplification over a wide band of frequencies is the true meagure of a satlsfactory
amplifying transformer. With the increase in radio telephony, this feature is not only
to be desired but is essential. 1t is in this feature that the Type 231-A amplifying
transformer excels. It is designed to give the maximum amplification possible with-
out distortion when used with a Radiotron UV-201 vacuum tube.

The core construction is such that there is little tendency for the setting up of ex-
ternal fields with the 1esu1tant howling in the audio frequency circuit. The distributed
capacity of the secondary is low so that the maximum potential is obtained on the grid
of the tube.

The constants of the transformer are as follows:

Primary Secondary
Direct current resistance 1,100 ohms 5,500 ohms"
A, C. resistance @ 1,000 cycles 11,000 ohms 130,000 ohms
Reactance @ 1,000 cycles 66, 1000 ohms 700,000 ohms

PRICE, COMPLETELY MOUNTED, $5.00

Send for Free Radio Bulletin 911-Q

GENERAL RADIO CO.

MASSACHUSETTS AVENUE AND WINDSOR STREET

Cambridge 39, Massachusetts
Standardize on General Radio FEquipment Throughout
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THE AUDIMAX

The Audimax loud speaker is complete in
every respect and will aperate satisfactorily
with any standard two or three stage audio
amplifier.

The Amplifving horn used in the Audi-
max is so designed as to reduce distortion
on voice and music., The Audimax enables
vou to hear concerts clearly and distinctly
all over the house without using head
receivers.

The cabinet is solid mahogany, beauti-
fully finished with a genuine hand-rubbed
finish. The dimensions are 16" by 117
DV 97, Price ',“«JU 00,

Ask vour dealer to demonstrate the

Audimax,
Deaiers and  jobbers write  for
OUr unmedm!ﬁe defivery proposition.
DOOLITTLE RADIO CORPORATION
817 CHAPEL ST, NEW HAVEN, CONN,

NEw FREE BOOKLET WIRELEES%V‘!II':E(’-"I!?‘I:?TTERIES

entitled Are Quality Batteries, Different
" From the Ordinary

A are

pERFE(_T I—'ILAMENT CONTROL

Radio  enthusiasts,
everywhere, are
gsending for this up-
to-the-minute book-
fet on the simplest
and most accurate
method of vacuum
tube. control. You
should have a copy
to keep up-to-date in

Bradleystats radio. Does away

for sale by with wire-wound, .

Radio Dealers troublesome filament They are made of Seamless Cells. Every
rheostats. one is cavefully tested for noiseless opera-

tion before leaving the factory and is guar-
anteed to give longer life and beiter service

$1.85

P. P 1bo cxtra  Electric pparatus than any other battery made,
277 (Greenfield Av., Send today for prices and full particulars
Milwaukee, Wis. about this BETTER Battery.
Manufacturers of graphite THE USONA MANUFACTURING CO., Inc.
rheostats  for 20 years. ONE HUDSON STREET
New York City
TOLEDO SAN FRANCISCO
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Radio Equlpment Service
For the Dealer

HOW much of an investment must I
be prepared to make?

) . How much of this, that, and the other
< ; hi |
'\('1 DISTRIBUTORS FOR v’)f> thlng Sh()uid E C:arry?

Radio Corp. of Amer. ) . .
Westinghouse These are the most vital of the many
Generai  Electric questions which the prospective dealer

Murdock pome  ine must answer—-

Remler Kellogg

Frost Holtzer-Cabot

Brandes Connecticut We can help vou answer them, be-

Pacent General Radic § ) .

Burgess gadithervice cause we have a Dealer Service Depart-

DeForest Brach  © ment which is devoted to the study of

Baldwin  Chelsea . R .

Signal  Arkay markets, turn-over, the proper selection
Clapp-Eastham of radio equipment, and other subjects
and other leading X X

manufacturers that voncern the dealer.

Furthermore, we are distributors for
more than 40 of the most prominent
manufacturers, and are usually in posi-
tion to supply most of the dealer’s needs
from our large stocks.

Write us about your problems—our
service will not obligate you in any way.

Catalogue No. 1007T sent upon request.
WHOLESALE ONLY

M.
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MAGNAVOX

'ﬂfu{m

r’ﬁt R from the
Rk .
repair man’
Or your own
workshop, you can
always rely confi-
dently upon the
service of a Magna-
vox Radio, the re-
producer supreme.
Fhe name “Magna-
vox " is a symbol and
pledge of absolute satis-
factlon—the Magnavox
Radio increases many
times over the use vou
now get from your re-
ceiving set.

Without Magnavox
dio no wireless re-
ceiving set is complete.

Any radio dealer will
demonsirate for you,
or write fo us for de-
scriptive booklet and
name of nearest
dealer.

The Magnavox Ca.
(Jakland, California

N.Y. Office: 370 Seventh Ave.
Penn. Terx Bidg.

Radio brings it
MAGNAVO)(

o, tells i
N

e et

For satisfaction

Demand Rome Blue
and White Package
or Label.

ROME
RADIO
WIRE

MagnetWire

Best Quality Plain Enamel Covered ;

Enamel—and Single or Double Cot-

ton Covered; Single or Double Cot-
ton Covered.
All Sizes; 14-Ib. to 40-Ib. packages.

AntennaWire

Best Quality Solid or Stranded Cop-
per Antenna Wire, plain or tinned;
put up in lengths of 100-ft. and 150~
it. or on 247 reels of 200-1bs.

At Yourx Dealexs

OME N.X¥....... EFEFALONY

WIRE COMPAN Y’

t NEW vnmc + 82 Churel Streeh
4 'I)E'K‘R( 17 g

.,|
iE: ik

2067-1L
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Put Prest-O-Lite Quality
nto Your Radio Equipment

What the name, Prest-0O-Lite, means
to the automobile, it means to radio.
Embodying the same battery principles
and the same standards, the Prest-O-Lite
designed especially for radio use delivers
regular Prest-0O-Lite satisfaction.

For summer months, it is without a
vival. Its continuous, even rate of dis-
charge eliminates necessity of continual
adjustment.

A tasteful piece of cabinet making in
mahogany finish, it harmonizes with any
furnishings. Equipped with rubber feet,
it does not deface furniture.

The Prest-O-Lite is bevond question
the foremost battery for radio use.

Ask for it at any Prest-O-Lite Service
Station; or your electrical dealer will get
it for vou.

We advise the selection of the bat-
tery of ample capacity to avoid fre-
When it needs
remember there

quent recharging.
recharging, is a
Prest-O-Lite Service Station in your

vicinity.

THE PREST-O-LITE COMPANY, Inc.

Carbide and Carbon Building
30 East 42nd Street, New York

Eighth and Brannan Streets, San Francisco, Calif.

in Canada: Prest-O-Lite Company of Canada, Ltd.,
Toronto

Prest-O-Lite Butteri Radio Equi t ke th
—FATTENTION DEALERS! qzrf:kest moi)mda sg)rcilisto{?lrty I’E’Zité ?f%?’(ﬁfr prqz'go:ition?

BATTERY
For Radio Use
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TRADE E S C O MARK

HIGH VOLTAGE MOTOR-GENERATORS STAND PRE-EMINENT
IN WIRELESS FIELD

USLU BY LEADING EDUCA]IUNAL INSTITUTIONS, 1. &. (.;UV'T RESEARCH LAB'YS,
NEWS APEES SDEPT STORES E

Manufactures over 200 different combinations of windings for wireless and develops special apparatus
ﬂ'm‘ special requirements. Send us your problems
vite for Bulletin 237—Complete Information

MOTORS—DYNAMOTORSMGENERATORS——-MOTOR GENERATORS
g SOLD BY PRINCIPAL DEALERS EVERYWHERE

ELECTRIC SPECIALTY CO.

215 SOUTH STREET

STAMFORD, CONN., U.S. A,

If QUALITY counts, bear in mind that ACE
f-quipment speaks for itself. An Ace type 4
TRU Concert Receptor can be placed in

your parlor, and is in & class with your

piano or finest phonograph. Universal Com Switch
For Amplifiers

Licensed under Armstrong Patent No. 1,113,149

For electrical cfficiency we claim our
TR to be equal or superior to any sim-
ilar equipment now on the market.

A very important point to be considered
in purchasing a Concert Receiver is the
proposed change of wave lengths of broad-
casting stations, The majority of Radio
rvecelvers now om the wmarket would be
worthless should this change be effected.
Our receiver is arranged for immediate
adaption to this change by even a most
inexperienced person,

The Arkay Switch takes the place of
jacks and plugs in amplifier circuits. |
Instantly changes from detector to am-
plifier—to any stage. Can be used as a
send-receive switch or short and long
wave switch by merely shifting the posi-
tion of the cams on the shaft, Highest
materials and workmarship backed by
Arkay guarantee,

Better investigate—we have literature Direcﬂonf:l‘:;ictt: gfjh Switch
for the asking. Discounts to Maxinl).ﬁacturers, Jobbers and
ealers
2437-39 Gilbert ‘AVG., Cincinnati, Ohio - 17 Mulberry St., Newark N. J.
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cH o
No. 238-W Modulation Transformer No. 315-W 500 W, C.W. Transformer

The NO. 236-W MODU- The NO. 815-W POWER
LATION TRANS- , COMBINATION TRANS-
FORMER, when used in c W FORMER, in connection
%ﬂnﬁ:ﬁcoﬁloggngﬁ%DE%i b b Wltht th?l circuétlarra?ge-

, Wi ment shown below, fur-
properly modulate the nishes a B00 volt D.C,
'énice fgequencies}fm.d péo- APPARATUS 2111]%1)1{‘)fofro}l)gat‘%eur}))gf‘f;ngﬁ

uce ciear speech in Ra- 2 5 ¥

diophone ser\rr)ice. tube filaments, from your

regular lighting circuit of
110 volts 60 ecycle A.C,

aaniaven

T 44 v 1o KYCLE

CIRCUIT OF RADIOPHONE USING RECTIFIED AC.POWER SUPPLY

The NO. 300-W PILTER COIL, used in connection with FEDERAL FILTER CON-
PENSERS, will smooth out the pulsations in the D.C. supply. It is #iso efficient as a
Choke Coil to prevent the high frequency from getting into the power transformer or
generator. The FEDERAL FILTER 8
CONDENSER is especially designed for
ase in C.W. high voltage circuits and
is guaranteed to withstand the direct
current potential specified.

For Best Results Be Sure to Get
GENUINE FEDERAL
APPARATUS

No. 300-W Filter Coil

No. 650-W, Test-
Hederal Telephone and Telepraph Company  BF TuE™
Tested to 1000

BUFFALO, NEW YORK Valts' (D.C) 1
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When you see the name  J'
Teagle on a radio in-
strument you know that
it is a better piece of
apparatus Send for cat-

ngle Radio Division of

m NEWMAN- S’I‘BRN CO-CILVELAND, OHIO

IMITATIONS

NAA Arlington tested Detector Crystals have
won their reputation through sheer goodness—
through their marvelous and uniform sensi-
tiveness~—by the honesty with which they are
tested, packed and gnaranteed.

That there should be imitations of these
nationally famous minerals is to be expected.
We welcome fair competition. But unscrupu-
lous imitations are unfair both to wvou, the
user or dealer and to us, the pioneer producers
of tested crystals.

Certain unscru-
pulous manufac-
turers are mar-
keting so-called
tested minerals
in packages
tlosely resembl-

We have obtain-
ed and tested
dozens of these
go-called tested
erystals — some
are +without a
gensitive spot on
ing the famous their surfaces—
NAA containers. others are of
mediocre guality-—not one meets the rigid re-
fjuirements of our testing laboratories.

We sell szensitiveness, not bulk minerals.
Pounds of erystais are worthless—Galena for
instance, is cheap—the market price is less
than 3¢ a 1b. For crystals worthy of efficient
radio use insist upon the genuine NAA (Ar-
lington tested) Detector Crystals. For your
pwn protection look for the signature of J.
B. NEWMAN the originator, on every con-
tainer. Jt will insure gunaranteed gensitive-
ness. Each iz packed in lithographed metal
container. The mounted crystals are set into
brass eups and packed in enameled turned
wood hoxes.

WNAA (Galena Silicon or Goldite, price per
erystal, post paid, $0.25. Mounted, set in
Woods Metal in brass cup, price per crystal
post paid, $0.40.

We will gladly replace without charge any
NAA Crystal that does not function to the
entire satisfaction of the user. Send for com-
plete B0 page radio catalog describing these
crystaig, The Teagle Line, “Red-Head” Radio
Receivery and zll the leading makes of Radio
Equipment. The Newman-Stern Company
Cleveland, O

"'"RED-HEADS"

THE LAST WORD IN
RADIO RECE'IQIVERS
_:u nvgu‘liidea (rgor
T . (3

CLEVELARD,  OHId.

o Sl

RADIO PANELS
AND PARTS

Etart your set right. Pay particular
attention to “insulation.” (et a good
panel and dependable parts. To make
gure that you do get them look for the
denler displaying this sign:

CONDENSITE
CELORON
RADIO PANEL SERVICE

Condensite Celoron panels and parts are
right. You ecan bank on them, for this
strong, handsome, waterproof material
{approved by the Navy Department,
Department of Engineering) is extremeily
high in surface and volume resistivity
and dielectric strength. It machines
reudily, engraves without “feathering,”
and takes a besutiful natural finish——
polished or dull. Thig is why it {8 so
iwidely used for paners, tube buses, mount-
ings, variable condenser endplates, tubes,
dials, knobs, handles, bushings, ete. We
ean wmachine all of these parts to vour
specifications.

Send today for our Radio Panel
Guide

Are you an enthusiast?  This Uuide
describes our panels in detail—tells how
they ave made and what they cost.

Ave vou a radio derler? Learn about Celo-
ron Radio Panel Serviee and how casily
and profitably it enables you to suppiy
your cusiomers with panels and parts
fully machined and engraved to their
apecifications., Write for our Special
Dealer's Proposition today.

Diamond State Fibre Co.,

Bridgeport(near Philadelphia)Pa.
Branch Factory and Warehouse, Chicago
ffices in  principal ecities

In Canada, Diamond State Fibre Co.. of
Canada, Lid, Toronto
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top that

The Willard All-Rubber Radio
“A’” Battery ishown at the
right) is not an automobile bat-
tery adapted for Radio use, but
is a specialradic battery built for
the reception of C W and spark
messages. 'The reduction of the
weight of connectors, the in-
crease in thickness of plates, the
special radio type of Threaded
Rubber Insulation are all fea-
tures that are ueccessary to an
efficient, economical battery of

You'll have to admit it’s annoying to
have a radio concert or a conversation in-
terrupted by noises that sound asif all the
animals in the zoo had cut loose at once.

Some of these noises can'’t be stopped
by even the most careful tuning. They
can be ended only by removing the leaky
cell or the leaky battery that’s respon-
sible for them.

{mne of the most important features of
the Willard All-Rubber Radio Battery is
that it is absolutely leak-proof. Battery
case and jars are cast in one solid piece
of rubber, eliminating the possibility of

Leakage!

leakage either from cell to cell, or to
ground. Every case is tested at 24,000
volts.

The Willard All-Rubber Radio Battery
has the same Threaded Rubber Insula-
tion as the Willard Threaded Rubber
Automobile Battery. The Willard Radio
“I3” Battery is a Z4-voit rechargeable
storage battery, with leak-proof glass
jars and Threaded Rubber Insulation.
Assures freedom from frying and hissing
ground noises. Ask for particulars from
your dealer, or at the nearest Willard
Battery Station.

WILLARD STORAGE BATTERY COMPANY, Cleveland, Chio
Made in Canada by ihe Willard Storage Battery Co. of Canada, Ltd., Toronto, Ont.

THREADED
RUBBER
BATTERY



Since 1911 the constant efforts
of our personnel 1o render the
highest possible service to manu-
facturers and dealers has placed
us among the leaders in the
Radio feld.

Every article sold by us is backed
by our approval, which marks it
as a standard product of merit.

We cordially invite you to avail
vourself of this service, whether
vour business is large or small.
We will be pleased to correspond

with manufacturers desiring disteibu-
tion in our territory.

PHILADELPHIA WIRELESS SALES CORP.
1533 PINE STREET, PHILADELPHIA, PA.

Wire Your Own—

and save 259,
on high-grade
assembled sets

Standard radio instruments
are completely machine an-
sembled in our splendidly equip-
ped factory, The wiring, how-
ever, is left for wou to do.
By buying &Standard instru-
wents, vou can get correctly
assembled handsome vadio in-
struments and at the same time
save 26% or more of the cost
by doing the wiring vourselif.
Our new 12.page folder now
eoming off the press, explaing
the Hiandard Plan in detail and
illustrates  Standard  instru-
ments in aciual colora. Send
Be for your copy today in time
10 rave money before your next
purchase.

The STANDARD Plan

“a.ssembled——but not wired”

Standard Assembling Co.

New York City

19 Bridge St.,

Had;o Instruments of Qunlity
VARIABLE CONDENSERS
Our Condensers are all made with 4% Dia. Metal
shield, Rotary plates cannot turn on shaft evea
should nut bmnme &ovse.  Furnished unmounted
and in table iyp
ASK &OUR DEALER OR_ORDER DIRECT

Al 43 Plate 001 MFD. Capacity $4.30
A2 23 Plate 0008 MFED. Capacity 4.00
A-3 13 Plate 000258 MFD. Capacity
Add 25¢ te Above pl;_weﬁDfnr table f{ype. Add 755
or
Special Discount {0 Deslers and Jobbers
E C. b, POTTER CO.
583-885 Pacific Street, Stamford, Conm.
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Licensed under

Armstrong U. S. Patent,
No. 1113249,
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o

95



RHAMSTINE?®
Rheostat

$1.75

Postage 6c.

The Rhamstine* Rheostat conveys in-
stant and vivid conviction of value.

It is & new Rhamstine® Product and
aside from its original design and
attractive appearance, it possesses
these valuable features:

1. Compactness — the element
ring is only 114 ” in diameter.

2. One hole for mounting—the
bearing for the shaft also
holds the rheostat frame.

3. Brush Contact—two station-
ary brushes make contact
with the resistance element.

4. Air cooled.

5. Moiseless.

ft is exceptionally well made, depend-
able and durable and quite advanced
in design,

Ask your dealer to show you how it
works.

Circulars upon request.
Manufactured by

J. Thos. Rhamstine®

2152 E. Larned 5t. Detroit, Mich.

*Manufacturer of Radio Products

For Perfect
Broadeasting Reception
Use Micadon Type 600

A perfect Dubilier mica
condenser, wherever em-
ployed, insures efficient
receiving results.

Dubilier Type 600 Mica-
don, a reliable and
durable condenser of per-
manent capacity, will last
indefiniteiy.

Price in capacities from
L0001 to .002 mfd, 75c each.

Price in capacities from
0025 to 005 mifd, %1.00
each.

If your dealer
cannot supply you
order from

Dubilier Condenser and Radio Corp.
Dept. Q5
217.218 Centre St.
RRANCH OFFICE,
Munsey Building, Washington, D, C,
LICENSEES:

England--Duhbilier Condenser Co., Ltd.. London
Canada--CanadianGeneral Flectric Co., Toronte
Germany-~T elefunken Co., Berlin

France--C, Carpart, Paris

New Yeork

o

=23
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Glhe that bri:
inio the home -

WHAT THE BOOK
CONTAINS

Section 1.~-HOW RA-
DIO ENTERS THE
HOME. Contains just
the information sought
by the man who wants
to buy a set. What set
shall I buy? How much
does it cost? What will
it do? This section an-
swers a hundred such
questions. All types of
sets are described from
the least ito the most
expensive. Fuil instail-
ing and operating in-
structions.

Section 2.—HOW TO
RECEIVE MOST EF-
FICIENTLY. Important
receiving accessories are

that the layman can un-
derstand. For the ben-
efit of the amateur, tech-
nical data are given on
audio and radio frequen-
cy amplification, erection
of antennae, battery
charging, regeneration,
atc. Valuasble receiving-
circuit diagrams ave
published for the first
time.

Section 3. VACUUM
TUBE TRANSMISSION
FOR THE AMATEUR
AND EXPERIMENTER.
Everything from A to Z
about transmission with
new, completely wevised
transmitting - diagrams,
incorporating Radiotron
trapsmission and Keno-
tron rectification. Val-
uable operaiing instruc-
tions are given, and the
use of mica condensers
for transmission is wni-
phasized.

INFORMATION — |A
VERITABLE GUIDE
BOOK TO RADIO. Gov-
ernment Iaws, National
Electric  Code Radio
Rules, vacuum-tube
“Don’ts.” vadio glossary,
specifications for a
scientifically construct-
ed amatcur station, com-
plete price list of alt

described in language |

Section 4.—GENERAL

R C A squipment, l

S5c.

R the first time a book is published at a small price which

gives the public all that it should know about radio. It is
called “Radio Enters the Home,” and it is writien by euperts.
it tells how to enjoy popular radio broadcasting, and it gives
~omplete descriptions of apparatus and installation instructions.
No book 3o richly illustrated. so accurate, and yet so understand-
able has thus far been published.

The book is divided into four sections. Over 200 illustra-
tions, 112 pages, size 3"x11”. The technically vninformed man §
will find in sections written especially for him the simply presented
fact that he seeks; in other sections are data and diagrams that §
appeal to the trained amateur, B

PRICE, AT YOUR DEALER................35 cents

If your dealer has exhausted his supply, send 35 cents to
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[ntroducing
ROLLER-SMITH |
UNIVERSAL Type

Radio Telephone Receivers

“UNIVERSAL” because they give egually
good results with erystal or vacuum tube seis
and arve also particularly well adapted for loud
apeaking units, They are highly sensitive and

R R e R R o N

i}
t

% perfectly matched. They reproduce without dis-
= ‘ tortion from the highest to the deepest notes.
2 The design and workmanshlp are of the high standard which is characteristic of
E all Ralle1-Sm1th products.
E Send for Bulletin No. AG-20. It’s free.
£
: OLLER-SMITH COMP.
% Electt-ical Insgtruments, Metet‘s and Civcuit Breakers |
=
MAIN OFFICE: o WORKS: =
E 16 Park Place, NEW YORK Bethlehem, Pa. &
% Offices in principal cities in United States and Canada %
muﬂmllIHIHIllllllllllRlIﬂIIllllIIIIHIIIIIIIIIIIIIIUII!IIIlllllIllllllllllillllllﬂl ||lllllIIlllllHIlllI!lllIlIIIlHIIllIIlIIIIIIIHIIHIIllIlHIIIIlllIItllllllIHIIHIIIIIIIlIIIIHINllllIIIIIIIllII“UJllIIllHlllllllIllllﬂlllllllillllh.

NOVO ‘B’ Batteries

Guards Your Radio Like o Sentinel,
Day and Night.

FEvery lightning flash filla the air with static
which has its potential dangers io every radio
and home wuniess they are protected by the
BRACH Vacuum Lightning Arcester,

This unfailing sentinel requires no attention—-
it is on the job &ll the time, doex not have fo
be switched and cannot become grounded.

The Brach Arrester has been used successfully
for {6 years on railway gignal ayvstems, the
New York and other fire alarm systems and by
the U, 8, Army. &killed engineers know its

NOISELESS — DEPENDABLE—

value and specify it. GLTARANTEED
All Standard Sizes-—-Plain and
Variable

221445 & 105 Volts
Write for t.i":-vt&lngue and Digeounts,
NOVOQ
MANUFACTURING CO.
424 W. 33rd 5t. 531 So. Dearborn 5t,
NEW YORK CHICAGO

Listed By the Underwriters’ Laboratories

Sold Ry Leading Dealers Everywhere

L. 8. BRACH MFG. CO.. Kewark, N. J.

18 Years Specialists in Lightning Protective
Apparatus.
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O” THE beaten path and on the trail to a4 worth-

while goal. “Thoroughbred Apparatus” has been
constantly winning new friends and has hung up some
enviable records as a quality leader in radio apparatus,

Our goal is, unwavering superiority and we intend
to come under the wire =ith “Thoroughbred Appar-
atus” in the lead of the radio field.

Cn June Ist we moved into our new factory. Now,
with yreatly increased {acilities, we are prepared to
handle your orders as they come. Write for our inter-
esting offer to reliable dealers.

“Thoroughbred Apparatus™ consists of: Moulded
Variometers, Vario-couplers, “Read ‘em” Binding
Posts, 17 styles, Amplifier Panels, Detector Panels,
\ariable Condensers, Fixed Condensers, Binding Posts,
Contact Points and Stop Pins, Swirch Levers, Dials,
bingle Sockets, Rheostats, Crystal Detectors,

THE MARSHALL-GERKEN CO.
Jackson and N. 12th St., Toledo, Ohio

Thoroughbred Apparatus

|2
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No muss, trouble,
dirt—no moving
of batteries—-loss
of time—no ef-
fort on your part
—mpo tachnical or professional knowi-
edge needed.

HOMCHARGER

successfully meets all charging con-
ditions, and is the only rectifier com-
bining the following essential Hom-
charging features,

1. Self polarizing. Connect battery
either way and it will aiways charge.
No danger of reverse charging, ruined
battery or burnt out Rectifier.

2. No delicate bulbs to break or
burn out. Only one moving and two
wearing parts. These are replaceable
as a unit, after thousands of hours
use, at small cost. Canmot be injured
by rough handling.

3. Operation stops and consump-
tion of current ceases immediately
upon disconnecting battery.

4. The only charger costing less than
$100.00 that will fully charge a bat-
tery over night. Gives battery a taper
charge—eaxactly as recommended by
hattery manufacturers. Guaranteed
not to harm your battery even though
jeft connected indefinitely.

5. Highest efficiency of any three or
six cell charger made.
8. No danger of fire.
the Underwriters.

ATTENTION MOTORISTS

Will charge your auto battery as well as

vadio battery. Send for Bulletin No. 58 for

further information.

For sale by all radio, electrical and accessory

dealers or shipped ezpress prepaid for pur-

chase price ............ cccisriaene $18.50
$20 West of the Reckies

The Automatic Electrical Devices Co.

127 West Third St., Cincinnati, Ohio.

Branch offices: New York, Chicago, Pitts-
burgh, Los Angeles, WNew Orieans, Detroit,
Philadelphia, Baitimore, Dallas, Kansas City,
4¢, Louis.

Approved by

— ,
Largest Manuficturers
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of Rectifiers in the World

Protect
your VT's

PATENTS
PENDING

KLOSNER

Vernier

RHEOSTAT

EVERY TUBE youxt have de-
serves a Kilosner Varnier
Rheostat. The Kiosner WIRE
WOUND feature produces a
low starting current prevent-
ing sudden strain and thereby
prolonging the life of the

The Kilosner provides mi-
or adjust t for your
critical detector tubes. One
single knob comtrols beth the
rough and vernier adjustments.
it is unsurpassed for lIoudest
raception of telephone and C.W.
and is essential for detector
tubes of radio frequency am-
plification. Awarded the New
York Ewvening Mail's Certifi-
cate of Excellence. Insist on
the genuine-——made only by the
oviginators. Look for the name
R fosnm"’ moulded on the hase.
The cost is no more than for
other Rheostats without these
exclusive features. At your
doaler or send for interesting
literature, Klosner Improved
Apparatus Co., Dept. Q, 2024
Boston Road, New York City.

Dealers: This is the fust-
eat moving rheostat on the
market. It is gtocked by
all leading jobbers. (Fet
your supply from them.

One Single Knob
No Sudden Strain

$1.50




A Word of Warning
To Readers of QST

AS P. T. Barnum right?! Barnum, famous old
circus man, had a motto:

“(et their money and get them out of the big tent.”

All of which might have been very well in his day,

§ . i ¢ & - - ° 3 -
%{X’Ilfu f%’;l t?;irn‘ﬁgiio Ség_ and for the circus business. But it won't go today

terial. —in Radio.

TOO many mushroom Radio makers who have come up overnight follow
Barnum’s dictum to get their money and get rid of them.

Too much Radio equipment is built to sell to a Radio crazed public, eager for
“anything new”. The big question is: How can the sincere amateur and advanced
beginner know the real worth of his Radio purchase?

The answer is: By the name on the apparatus, by what
the name stands for, has stood for in wireless and radio
for years back; By what professionals and experts sav
about material branded with that name.

SIGNAL RADIO EQUIPMENT

is built for service, by Signal workmen in the Signal
factory. Every SIGNAL product was designed and gﬂmai Condensers No.
developed in Signal laboratories and is guaranteed 7477 are rigidly  built.
high quality in materiais and workmanship. During Instead of using alumi-
the war Signal saw real service. Taday Signal is serv- num but 0157 in thick-
ing professional and commercial radio users as well as 1€%8 for the plates, as is

ad d amateurs wh This i . . usual with ordinary ama-
advanced amateurs everywhere. ‘This is vour assurance. o " onorruction,  Signal

plates are 0267 thick.

SIGNAL ELECTRIC

MANUFACTURING | COUPON
COMP ANY Bulletin w.

Menominee, Michigan

Use this request-coupon to secure latest SIG-
NAL Bulletins. Fill out and mail today. [3@55

Send me the new Signal Wireless

Put vour radio problems up to us.

P ;
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DON’T IMPROVISE——PACENT!ZE

RADIO ESSENTIALS
CONVENIENCES YOU NEED

The original products of their kind.
Backed with 15 years Radio experience.
Standard with largest radio manufaciurers.
Indispensible for convenience and service.
Pacent Universal Plug
Pacent Radio Jacks
Pacent Twin Adapter

Pacent Twin

Adapter Pacent Multi-Jack
Makes one jack take Pacent Duo-Lateral Coils
two plugs. ' Pacent Standard VT Batteries
Cat. No. 51 Pacent Universal Det. Stand
Price $1.50 Pacent Audioformer

S5ee Your Dealer or Send for Bulletins Describing Pacent Radio Essentials

PACENT ELECTRIC COMPANY

INCORPORATED

150 NASSAU ST., NEW YORK, N. Y.
CHICAGO, ILL. WASHINGTON, D. C. PHILADELPHIA, PA,
Member Radio Section, Associated Manufacturers of Electrical Supplies.

Buy Your Sels and Parls from
the Oldest Exclusive Radio | JOY-KELSEY

Store in New England! CORPORATION

UNIT “B” BATTERIES ,
45V VYariable . ....... ssﬂeo
CARBON RHEOSTATS $1,50
justto .01 Amp .. ....... . . a
PHONES HOLTZER-CABOT $3.00 Manufacturers of
2200 Ohms  ...... .

RADIO EQUIPMENT

KEYSTONE LIGHT'G ARRESTORS .$§,T5

500V-100A LIGHT’G SWITCHES ;
Ebony Asbestos Base ) $Qm?5

We carry at all times a complete stock
of standard parts at standard prices.

Lomplete Line of Frost Jacks and Plugs.

RADIO EQUIPMENT CO,
§30 Washingion St. Boston, Mass.

MAKERS OF THE RADECO SAFETY FUSE

4021 Kinzie Street
Chicago, [llinois |
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WESTINGHOUSE

RADIO

¥BATTERIES %

Eliminate all Battery Troubles from Radio Sets

The Westinghouse “A” Battery 15 a
full capacity. low voltage slow dis-
charpe, long-life storage battery huilt
exclusively for radio work.

For “B” battery requirements West-
inghouse has perfected a baby storage
battery. No more throwing awa‘v'ex-
hausted cells,  No more continuous
“B” huttery expense,

The Westinghouse “B” is a permanent battery. It never has to be replaced.
It will discharge its load with constant, steady voltage. Then it can easily
be recharged. It gives continuous service to the point of exhaustion without
growing “scratchy.” If your vacuum tube is inclined to be noisy you can
adjust the contact on the Westinghouse “B” to take off the exact voltage
the V.T. requires.

Get a Westinghouse “A” and
“B” from your dealer or the
nearest Westinghouse Battery
Service Station and eliminate
all your radio battery troubles.

long
2% in. wide
38 in. high “The best
Westinghouse
can build.”

WESTINGHOUSE
UNION BATTERY CO.

Swissvale, Fa.

¢
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Thousanﬁ?;f Unfilled Orders

for the .

TELMACOPHONE
What’s The Reason?

Much to our vegret we have heen unable
to fill all orders for the Telmacophone
promptly. The demand has been far be-
vond our expectations. When we first ad-
vertised the Telmacophone, we felt con-
fident that it was the greatest value ever

olfered.
Price Our own confidence has been sustained by
3 Guﬁ‘:‘:{"a the public which has taxed our manufac-

turing facilities to the limit.

All Unfilled orders will be taken care of
just as soon as possible. To those who
have not vet ordered the Telmacophone,
DEALERS! We are distributors for nearly all we want to assure you that it is well

Complete $20.00

siemiacd e Ul Whcoumis”on e elmace:  worth waitine for. Do mof be. satisfied
fine. propo on our complete with an inferior substitute.

Radio Division
TELEPHONE MAINTENANCE CO.

Note New Address
20 S. Wells Street Dept. D.

Chicago, 1L

O O A R RS D AR

QST QRX for the following:

~ We represent all the leading manufacturers and can make im-
mediate delivery on most anything in the RADIO LINE of TODAY.
A trial of our SERVICE will convince you.
SERVICE—OQUR WATCHWORD

Send be for 5 copy of our catalog

ANTHRACITE RADIO SHOP

P. ©. Box 3, Scranton, Penna,

RAYMOND.
RADIO
CORPORATION

Manufacturers To the Radio Industries

V. T. Sockets ?XECUtiye Offices: Control Panel Tlnits

Rheostats ] 509 Lafayefte St., Crystal Detecior Sets

i (Plain And Var-ior) New York City Vacuum Tube Sets

Varia_.. Egud,é Works Storage B Batteries
Ste. N Ete.

Farmingdale, L. 1.

RN R
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FROST RADIO PLUGS and JACKS

No. 137—Plug, $1.25

No. 131—Jack only, $0.90 No. 132—Plug, $1.00

Buy Plugs and Jacks designed for radio use. FROST RADIO PLUGS
AND JACKS are the smallest, neatest and most perfectly finished.
Terminals are *“spread” and tinned, making the soldering of wires a
pleasure. Two-color Posters ready for distribution.

Attractive proposition for Jobbers and Dealers.

Made in all types, both plain and filament control, and interchangeable
with any Standard Plug. We are ready to give immediate deliveries
from stock, and can furnish any quantity up to ten thousand within
a week after receipt of order.

Frost Fones—A Quality Achievement

Frost Fone No. 162 $5.00
For the price, it’s the best buy on the market. Test ’em out with your
pet and be convinced. Prompt deliveries, and attractive Dealer dis-
counts. Write for full information.
We solicit Dealer inquiries for all standard Radio materials.

WIRELESS MFG. CO,, CANTON, OHIO

EXCLUSIVELY WHOLESALE
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designed for

RADIO

KICO “B” BATTERY KICO “A” BATTERY

FACTS ABOUT KILO STORAGE “B” PATTERIEb—m
an ACID “B” Baitery.
“fivinate nnzu- caused from “Bs™ that arve rapidly deteriorating.
'l he switzh contrel al agle ¢ell variations from 12 volis up, (A eritical
adiustment is essential on vour detector bulb for . W, and Radiophone
piion, )
argesble from yvour 110 wvolt A Hne in connection with the rectifier
annplied with cach batter
Will last from three o six manths on a singie charge while in the detector
plate eircuit.
NOT an experiment, All batieries are z0ld with the privilege of receiving
vour money back if unsatisfied,
Neat, Efficient and Compact,
Unlimited life, Plain With Panels
cell 22 voits $6.50
cell 32 wvolts 8.00
cell 48 volts 10.00
cell 68 wolts 12.00
cell 100 wvolts 16.00
cell 145 wvolts 21.00

Literature gladly furnished,

KIMLEY ELECTRIC CO., 290 Winslow Ave.,

BINDING POSTS

Large stock «of these exceptionally well made
binding posis with unremovable heads. Lot us
quote prices on the quantity you can use.

Radio Supply Service
UP-TO-THE-MINUTE

Che ind'o dealer needs a new kind of jobber s
service 1o mee! th> demands of naw and 4= : i * 1
ferent bhu-ip North Ward Bervice is de-

ifly to meer this peed, Give it a

JACKS FixedhCl(:ndensers
Swite ever
#30 Singie Circuit Open Dupiex Adapter Send loc for Sample
#32 Double Circuit Close Complete Crystal Sets e
#31 3 Sprine Automatic Crystal Detectors opy i
Filament Control uJ't:)uble-Shder ¢
#33 B Spring Automatic Tuning Coils !

Fiiament Control Coils

Distributors for The New Brandes |

“Superior Type Matched Tone” Headset Suite 10
Feb onr Prices and Discounts. { 11 St S&cratrnenlt Street,
ontrea
NORTH WARD RADIO CO. '

7248 Ovange St., Newark, N. J. 1 f
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3 Plate............
11 Plate............

Add 75H¢ to above list for
condenser with glial.
CAPACITY
3 Plate vernier. .
11 Plate.........
23 Plate.........
41 Plate......... .001

.00004
.00025

Bach condenser is equipped with ground shield which eliminates all

hand capacity losses.

washers.

BAKELITE

Furnished in either
3/160ri/4 inch shaft
sizes. 87 outside di-
ameter with large
and clear numerals.
0-100 degrees.

........ $1.10

No accumulated error due to poorly cut spacing

BAKELITE

This dial is made of
cenuine bakelite and
is guaranteed not to
warp. 'The knob is
knuried to prevent
slipping of fingers,
Price .. ....... $1.10

STERN & COMPANY, Inc.

308 Asylum St.,

Catalog 10c.
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USE
WIS-WIN

Switches

A chain is as strong as its
weakest link, Get the most
out of your set by using
CWIS-WIN” gwitches. &
Unit assembly, concealed #754—1" Radius
#750—134"” Radius spring tension, self-cleaning PpRICE 68¢c EACH
#752—1"  Radius cqn}‘galct, thigh'lry plwgisli,ed

nickel parts. Template for
PRICE 55¢ EACH drilling contact holes fur-
nished with each switch.
If your deoler cannol supvly wou,

we will ship direct, postpaid, upon
receipt of price.

Interesting Trade List
Manufacturers, we make
switches for special require- o O ounted in
ments. Send us your speci- Formica sector for back panei

L fications. f;epm!jf“&“ﬁ;o&’:{’ one  hele
#751—~1%" Radius Willis Switch & Instrument Co. #756—Inductance
#753—1” Radius 8 Kingsbury St- #758—_“‘3" B‘ttel‘y

PRICE 30c EACH Jamestown, N. Y. PRICE $1.25 EACH

FOR IMMEDIATE SHIPMENT

V. T. SOCKETS V.T.s 5 XAR;ODMETE%‘"S VARIABLE
. - 0+ I (L1
Kellogg ......... $1.00 ﬁ:g;gg:z g‘g‘g : 5238 ¥ Jn\:gund ,,,,,,, 200 CONDENSERS
Crosley ......... 80 A P Amplifiers.. 6.50 @nti{on:i a&sembled 5.00 % pl'ut: 001 mid. $4.8/0
arfos vario- plate ..., .... 3.

Murdock ......... 1.00 AMPLIFYING meters 1 coupler10.00 [.OUD SPEAKERS

RHEOSTATS TRANSFORMERS DIALS Magmavox inum 400
Fada ........... $1.00 J-Ray unmounted.$3.75 3 !Ei};mw::;te $1.00 RRAVOX oo o
Crosley g0 J-Ray wmounted. .. 475  p.ielite Dials. ... 1.00 PANELS

""""" ) Thordarson mtd... 4.50

Bradleystat , ... .. 1.85 M H&ADPI;L(&?ES Formica Kl/gx’Ixszws
Framingham ..... 1.00 SWITCH LEVERS anhattan 00 1/7”"”"”,' 2.5
Howard ......... L10 f-Ray nickeled. . .$040 Strombery-Cartaon To 00 Cabinete o ‘it '$8.50
B. Battery 22Yv. 1.78 Premier nickeled. B0 2000 ohms .... 750 and $2.85

Switch Points, Complete Recelvers, Binding Posts, all leading makes carried.
Write for Bulletins.

J-RAY MFG. CO. 1618 Chestnut St., ST. LOUIS, MO.

Radio F requeny Transformers

Type RT-1, for the amateur snd broad-
casting range, 175-500 meters.

{Patent Pending}

$6.00

Wil work on all tubes.
The only completely shielded iron-core
R. F. Transformer.

RASLA SALES CORPORATION

10 EAST 43d ST,, NEW YORK CITY
Nntiuul Distnhutor: for R.aIm Servxca leorntorm, .
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14 YEARS OF KNOWING HOW

F experience means anything to you, the fact

that Murdock Receivers have been delivering
satisfaction on a “money-back” basis for 14 years
will influence your choice. Those years of ex-
perience have finally resulted in the No, 56 Mur-
dock Headset which combines rugged strength
with clear distinct reproduction of voice and
music. Fach ear piece is “Murdock Moulded”
into one durable unit, capable of protecting the
delicate adjustments through years of reugh use.
The improved signal corps type headband adds
the feature of comfort.

Go to your dealer and examine Murdock |
Phones before you buy. Compare their durable
construction. Test their sensitiveness. Convince
yourself that there are no other phones so good |
at so low a price. ‘And then, after you have |
bought, the 14-day trial offer assures you of satis-
faction with your purchase.

PRICES—2000 OHM §5.00—3000 OHM $6.00

WM. J. MURDOCK CO. RSN iy
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~ THE

“Q-R”

Practically
Eliminates
Capacity Effect
From the
Hands and
Permits a

Close Micro-
meter Adjust-
ment of the
Dials

VERNIER ADJUSTER

PRICE $1.50

Easily and
Quickly
Attached

to Any Type
of Dial
Without
Removing Any
Part of the Set

TYPE 100

MANUFACTURERS—JOBBERS—DEALERS

WE HAVE AN UNUSUALLY INTERESTING PROPOSITION FOR YOU
The Vernier Adjuster is an absolute necessity and our advertising cam-
paign will materially assist you in placing them on the million receiving

sets already in use.

ROBINSON SPECIALTY COMPANY

14 WALNUT ST.

“Q=-R'" RADIO PRODUCTS KEYPORT, N. J.

Have You Tﬁe

PRACO SERVICE?

Hundreds of satisfied customers
| all over the - couniry purchase

MAIL ORDER HOUSE.

A Two-cent stamp will bring our
new price list to you.

DEALERS—-Have you our dis-
count schedule?

PITTSBURGH RADIO &
APPLIANCE CO., Ine.

Desk B

- from PITTSBURGH'S RADIO |

112 Diamond St., Pittsburgh, Pa..

Prepared

Radio Measurements
With
Self Computingy Charts
by Rulph K. Batcher

A new WIRELESS PRESS book. Pub-
lished @#s = real help to amateur radio.
(Obviates the necessity of long and involved
mathematical calculations. A ruler or
transparvent triangle takes the place of in-
tricate figuring and the results will he
correct every time,

PRICE $2.00 ;
The W B%1L: - . AGE

The magazine that mecis

all your cxpectations.
When its new wou find it in the AGE.
Every step-in radio progress is fully and
carefully deseribed.  You miss a lot of
good things unless vou read the AGE.
$2.50 per year, Postage outside U. 3. 50¢c.

SPECIAL' OFFER' ONLY
M::g;;:‘zgjntn & "v%illee‘s $4.00

ge : R
1 Year o'ésxfd;:‘ms:

- WIRELESS PRESS, INC.
328 Broadway, New York
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PROPERLY designed variometer brings in signals

very much louder and clearer than the various other
types of inductances on the market. With this fact in
mind we have designed the “last word” in variometers—
the “Benwond”. Inductances are wound with double
cotton covered wire and no shellae, paint or varnish is
allowed to cover the wire and diminish the effectiveness.
The “Benwood” features are—minimum distributed capa-
uw, minimum distance between stator and rotor, large
size wire on both coils, positive contact bearings, and
proper design. th variometer will get asplenchd results
on wave lengths from 150 to 650 meters with $5 00

“Benwood Variometer” the average variocoupler. Price, each........

“Benwcod’ Vacuum Tube Socket

I ERE is the very latest and best improvement in vacuum
tube sockets—the new “Benwood”. Solid, highly polished.
molded Bakelite, specially designed for either base or panel
mounting—the only one of its tina. ri miy nolds any stand-
ard Iour-prong deteutor or amplifier tube, Fliminates ground
hum and noises in operation of amplifiers. Terminal posts
plainly marked. Base is 2% x 2% inches, height $1 00 j
1% inches. A good buy at.......c.0iviieinnnn.s “Benwood” V. T. Socket

The New, Improved
“Benwood” Dial Controls

E “Benwood” controls all have solid Bakelite knobs
of extra large diameter, which minimize all body capa-

city eifects, and the new tapered design fits-the” ﬁngers’" -

perfectly,. The knurling is particularly fine and sharp.

Solid Bakelite Knob and Dial -

Craduated 0° fo 100°--all markings clearly defined in white and
stamped into. the solid Bakelite—won't w, off. Stops on reverse
side prevent ‘turning oo Jfar. Set screw deeply sgbuntersuik and
wasily, reached. | gy &
, Dxam. Depth Knop
BC-7 “Benwood” contrel = 4" 1%"™

“Benwooa isal Control BC.8 “Benwood” control 314" 1" 1%" at ba
v ‘ . Specify whether I-4 inch or 3-16 inch dmllmg' 13

CATAL?G—;;eng 16 cc:lnts in . ° [

;stamps for the Benwood cata- B k l i B d ' P .

log and price li-t. also com- a e lte ln lng OSt ’
%ﬂgEe catalcég ;nd }prlc}e hsi:t:)f ESE “B 4" bindi ts hs th

reflorest. Radio Hguipmen enwoo iinding posts nave e
DEALERS—We manufacture same style tapered, knurled solid Bakeliter
high grade radio apparatus in grip which fits the fnger tips and maiches
onr own factory and have « NETEI 1) i )4

stock peady o ship. Write the “Renwood” dial controls. Diameter 20(:

or wire for yur liberal dealers’ Ga-in. Complete with two washers, each
discounts, New price and dis~

count sheet wsued June Lbth,

“WORLD- me MAIL ORDER SERVICE® A
1114 OLIVE STREET, ST. LOUIS, [..O.




THE EXCEL
Radio

Frequency
Transformer 536600 Moters.

Complete With Instructions

Price $4.50

NO POTENTIOMETER REQUIRED
NO HOWLING OR HISSING
DOES NOT IMPAIR NORMAL OPERATION OF YOUR REGENERATIVE
RECEIVER
10 TO 15 TIMES AMPLIFICATION PER STAGE AT BROADCASTING
WAVELENGTHS
USE WITH RADIOTRONS OR A. P. TUBES
IDEAL FOR LOOP RECEPTION

With two stages of EXCEL transformer coupled amplifier and detector, WJZ is heard
with an audibility of 200 on a 4 foot loop at our factory. .

The outstanding advantage of the EXCEL transformer is that it can be connected in
the ecircuit just like an audio frequency transformer. Its stability resulis from the
fact that it amplifies by true voltage amplification instead of by partial regeneration.

Order direct or from your local dealer

EL RADIO CO. Moot Vernon N1 |

KQV——Pittsburgh . Broadcasting Stations Washington, D, C.—WMU
For Best Results Use the Stromberg-Carlson Radio Headset

The Stromberg-Carlson No. 2-A Headset reproduces broadcasted,
long-distanece vocal or musical sounds with unequalled distinctness.
Fine tonal qualities, extreme sensitiveness and superior econ-
gtruction are its important features.

Order Above and Following Highest Grade Supplies by Mail
Immediate Deliveries on all Items Listed

Aeriola Senior Westinghouse Receiver. .. ............. vcivancrras $65.00
Aeriola Grand Westinghouse Receiver | ..., .. ....¢cvivorosinnecsy 325.00

&t

’ DeForest Radichome DT 700 less Batteries, Bulbs and Headset 26.00
Stromberg-Carison DeForest 2 Stage Amplifier DT 800 less Bulbs and Batteries.. . 35.00
Simplex Variometers .........o. 000t 0000ic00000t0arionns N 5.00

No. 2A Headset Fing Amplitone Horns . ........ ... iriiirieiiconnsrrcnsrsnnsos 12.00
Holtzer-Cabot Headset ., .....c.0.iiviiiiiionriirsrrrtitosersnns 7.50

50 UV 201 Radiotron Detector Bulbs each .. . 8.50

@ No. 786 Eveready VT Batteries, each .......... .00 viivvovainaas 3.00

Gould 8 volt, 60-830 ampere storags batteries ,............ccvvvu0 23.00

Enclose Certified Cheek or P, 0. Monmey Order including Posiage

DOUBLEDAY-HILL ELECTRIC CO.

WASHINGTON, D. C. Distributors PITTSBURGH, PA.

AMATEUR RADIO CALL BOO TT
Loose Leal Bv.te a Amateur, Special, Fxperimental, OLIVER S' EVERE
Technieal, h;].“eie.phone Broadeasting, ete., kept tlo MAKER OF
date MODURYial Card for Particulars. SPECIAL RADIO EQUIPMENT

ClTli'{'g‘Ss Rﬁggofnzg‘:nqghfgﬁEAU Quotations F‘gprni?;edﬁljpon Recejpt of
. ay L ecifieations
Who's Who and What’'s What
Bt Communioation 83 OTIS STREET, MEDFORD, MASS.
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Specifications
Receiver Case~Aluminum,
Coils—Wound with highest

grade enamelled insu-
lated copper wire.

Resistance—2200 ohms.

Ear Caps—Rubber compo-
sition.

Magnet —Highpercentage
Tungsten Steel-perman-
ent,

Diaphragm—Rust-proof.

Cord—$ix foot.

Head Band—Approved
apring wire —self-adjust-
ing, sliding rod type.

AITHFULLY reproduces

all broadcasted musical
and spoken sounds. This set
is unequalled for tonal qual-
ity and perfect balance of
the receiver.

ence. Made to give you
the greatest possible enjoy-
ment from your receiving
outfit,

All products manufactured
by the Eisemann Magneto

Designed on sound scientific
principles by an engineering
organization of long experi-

Corporation are guaranteed
to be mechanically and elec-
trically correct.

Ovrder from vyour Dealer or direct.

Jobbers and Dealers write for discounts.

: EISEMANN MAGNETO CORPORATION

Radio Division

32-353rd Strest, Brooklyn, N. Y.

DETROIT CHICAGO

See August issue for interesting announcement of other Eisemann Radio Equipment

h
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“TRY WECO"”

we are early ptonecrs in the radxo gnme and know how to solve your buying
problems? Wae are distributing for practically all ing makers, and represent those of only
the highest reliable standing. Tell us vour needs and we will give you our wery best service in
obtaining them for you. Try us and see.

IMMEDIATE DELIVERY

Do you know that

ON

Genecral Electric Receiver and two stage tad.otron UV-202, 5 watt transmiiters. . 8.00
Amplifier .. ..., . ... ... e $125.00 fsrach Lightning Arresters, inside type.. 2.50
Ciapp-Easihams HR and HZ Sets, mahog- Firach Lightning Arresters, ontside type . 3.00
any cabinet, each 4000 Electrose 49 Dials, very handsome 1.50
Westinghouse Aeriola e 6500 A Switch Arms ., . &5
Westinghouse RC Sets, very eificien’ .. 13280 WECO Sockets, No. 706 78
Federal No. 53-W 'lelephones, 2200 ohms. . BOO WECO 37 bDials, No. 307 1.00
Connecticut J-110 Telephones 3,000 ohms WECO 47 Dials, No. 306....... .. 1.48
Western Electric Type 1004 A eienan 12.00 WECO 214" Rheostat Dial No. 208 scnle
Ming Amp-li-tones, a iloud aped.ker with oomro T 890
‘ggg o;;;:kt‘;iiphonps, 'vleA.v~ f*fhment’ very 12.00 Gomplete Assortment ()f "VECO Bmdmg Posts,
Radiotron Uv,ﬁm' detoctors . . .00 Ace Batteries, all types, special prices.. Complete
Radiotron UV-201, amplifiers 6.50 Line of Signal Tuning Coils.

We are distributors for Radio Corporation, Clapp-Eastham, Electrose, Federal, Acme, Ace, Evercady,
Remier, Chelsea, Murdock, General Radio, Conn. Tel. & Elect. Co., Consolidated, Baldwin, Frost, and
many others. Untnlogue will be mailed for ten eents in stamws

Dealers write ior discoonts.

QUALITY SERVICE

TRADING WITH US”

“YOU WILL LIKE
WHITALL ELECTRIC COMPANY,

WESTERLY, R, L

DICTOGRAPH
HEADSET

rnd th- Dictograph
Bystem  of  Tele
nhones  the wavld’s
standard for sensi-
rive receiving, seis
=ntifle aceuraey and
fine  construction,
Dictograph reputation is your guarantee
of supreme quality.

DICTOGRAPH PRODUCTS CORP’N.
T Weast 42nd Siveet, New Yook,

Ready Soon—the Dictograph Radio
Loud Speaker.

Look for the Worid-Famous
Name “Dictograph”
LL over the world “Die
tograph’ stands for the
finest and most  sensitive RADIO CiTIZENS
equipment  made for ‘ranse Al o g i
mitting and receiving sound, ~ Complete  stocks carried
The Dictograph Radio Head for immediate shipment of
Bet is the product the following apparatus:
of the same cxperis
ence, that had made Grebe Murdock -
the Detectiv e~
g::m(p;“’:}f:f ZEE)‘;s DeForest Adams-Morgan
ticon for the Deaf Acme Radio Corporation

ALWAYS

C. Brandes, Inc.

Federal Telephone & Tele-
graph Co,

FREE

Get the new lowest prices
on apparatus and =supplies.
Bulletins and price lists mail-
! ed FREE on your request.
‘:; Send for them today.

Nash Llccirical Service (o,

Marshall, ill.

BULLETINS
PRICE LIST
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“Chi-Rad” Apparatus
New Storage “B” Battery

A real storage “B” Battery for your Radio Set
at a price every Amateur and Experimenter
can afford to pay. Can be used on receiving
apparatus as source of plate potential on both
Detector and Amplifier tubes. Ideal as source
of energy on small Radio Telephones or C.W.

Transmitters.

‘ Simple and easy to re-charge from your lamp
Price per cell $0.50 )

Add PP on 3: b gpcket and will last for vears with ordinary use.

per cell.

SPECIFICATIONS:
Cut shows cell one half natural size.
WVoltage per cell 2 volts.
Pasted Plates—ready formed for initial charge.

High Amperé Hour capacity—will operate one detector tube 1000
hours with one charge.

Shipped dry with simple directions for preparing the electrolyte.

Mahogany Tray fer holding ten cells $1.00 extra

Dealers:—Get our discounts on this new Battery—your customers will
. want them!

REMOVAL NOTICE

We have moved to 415 South Dearborn Street where we have opened a
High-Grade Ground Floor Salesroom. With greatly increased space
we will earry every make of good Radio Apparatus and will endeavor
to have

“The Finest Radio Retail Salesroom in Chicago”

CHICAGO RADIO APPAQATUS CO., Inc.

e ot IR

415 South Dearborn Street, : Chicago, 11l




THE THORDARSON

AUDIO FREQUENCY

AMPLIFYING TRANSFORMER

is now standard with many well known manufacturers
That should be sufficier* suarantee that it is right

SHELL
TYPE

PRICE
$4.50

Each transformer supplied fully mounted in an ingenious, nickeled frame with
substantial terminals mounted on a bakelite terminal board.

The terminal board is on the top, the only fogical place for a terminal board.
The transformer is wound with silk covered wire.

BACKED BY THE “GOLD MEDAL” LINE
PRICE, AS ILLUSTRATED - - $1.50

Thordarson Electric Mfg Co.

500 WEST HURON ST. COR. KINGSBURY, CHICAGO

Try REYNOLDS RADIO service
9ZAF from DENVER [ e |
Distributors For— We are now located in our NEW

Kennedy—Clapp-Eastham STORE, with the largest stock of

Greb Chelsea Radio A:}T;p.aratus in t.he West.
Our facilities for serving you have
been greatly increased.
Murdock—DeForest When vou think of RADIO think
Magnavox Elec. Specialty of “REYNOLDS RADIO.”

REYNOLDS RADIO CO., Inc. 5&viR"%ovo:

THE LARGEST DISTRIBUTORS OF RADIO APPARATUS IN THE WEST

Remlier—Frost

E‘ Best of Everything in
Radio Apparatus and Parts

Send Stamp for Catalog “Q”

RADIO A BATTERIES
Built Right Since 1803

WITHERBEE STORAGE BATTERY J. H. BUNNELL & CO.
COMPANY, INC.
84355 W. 43rd St., New York City 32 Park Place, New York
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fComplete Radio EnjoymenD

pr .y is obtainable only where high-grade Radio Apparatus is

3 employed. In order to be sure that you haven’t overlooked
anything that will give you the most Radio enjoyment,
comfort and efficiency, equip your receiving set with—

Stromberg-Carlson
Radio Parts

STROMBERG-CARLSON “Radio Head Set” fits comfort-
No. 2-A Radio Head Set ably, is quickly adjusted, has unexcelled tonal qualities
Price $7.50 and reproduces the faintest long distance signals.

STROMBERG-CARLSON “Universal Radio Plug” should
be attached to every Head Set—-fits any standard jack—
takes any type or size of conductor and takes wire loops,
tinsel loops, pin tips or spade ftips.

STROMBERG-CARLSON “Radio Jacks” are adapted to
all standard Radio Plugs. They mount neatly without

washers, on panels of varying thickness between 14”
and %",

STROMBERG-CARLSON Radio Parts are made by a
concern with 28 years’ experience in designing and pro-
No. 80-—Universal Plug ducing radio and telephone apparatus.

Price $1.25

Order Stromberg-Carlson Eadio appar-
atus through your electrical merchandise

dealer, or write for free Bulletin No.
10290,

Stromberg-Carlson Tel. Mfg. Co.

Rochester, New York

Chicago Address Nearest Office Kansas City

No. 148 Radio Jack $1.00

- )
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899 BOYLSTON ST.
BOSTON, MASS.

I3

;rfaduateb tell our story best!

RADIO rodav is commanding the interest of more people than anv other in-
dustry! Splendid opportunities are NOW available for those “0hn are ¢
to see the possibilities. My ffteen vyears cxperience in Radio ‘.ell.r vou that
FORTUNES :will be made within the next five years for those who train them-
selves now and take advantage of the present opportunities.

The EASTERN RADIO INSTITUTE iz the OLDEST, LARGEST and
BEST EQUIPPED Radio School in New Fngland. THOUSANDS of satisfied

Day and Evening classes, Start any Nondav.

REMEMBER :—(tur (‘R(x M\IZ VTTON
4-.PERI]:N(JL and SUCCESS is behind EVERY man who enrolls!
“Ask any man in Radie—he will tell you!”

Our illustrated prospectus for the asking.

F. D, PITTS, Directar,

live enough

=i

with YEARS OF PHENOMNENAL

10c. ﬂ;harges k{a&io & Auto
Batteries W an F-F Booster

Thev (harge Automatically
Operating [nattended 2
R

Ferminais: ‘furn
Battery will be
‘h‘arged in the Morning.
[s it not gratifving 1o feel
that Your Badio Batteries will
never fail & You are Always
Roasdv to Reeeive Radiophone
Rreoadeast MusicSpesch& News
never having to be careful of
or have to tell Friends that
CHARS s Your Batteries are dead.
¢ ra are Complete Compaet Self-
ned Portable Full Wave Automatic Magnetic
Rectilyi £ Forioh-125VoltsiCyele A O,
No Skill is Required. Infusible Carbon Rectifying
Brushes MaintsinUninterruptedServireTheySaveYou
90e, a Charvedlast a Lifetime, REDUCED PRICES:
Tvpebrhargesl’ladm“i\”ﬁvoltBatteryAtﬁamperP-.s %15
'l'vpeBchargesRad!o“B"BattenesUpto 100 volts $15
TypeA-BchargesBothYour“A&B”RadioBatteries $2
Type 12 charges 12 volt Battery At 5 amperes $15
Type 166 charges 6 volt Battery At 12 amperes $24
Type 1612 charges 12 volt Battery at 7 amperes $24
Typel626isaCombinationOfBothTypes166&1612 538
AL[Types utBeharge AutoBatieries. Thelargertypessre
frrhe- atteries orWhereTimeis limited. &b poing
Weights iltol5lhs.Purchagefrom[)ealer,orMaﬂCheck
for Prompt Shipment. If via Parcel Post add
Postage& Insurance Charges. Or have us ship C.0.D.
(ther F-F Battery Boosters charge Batteries from
Farm Tighting Plants & D.C. Circults & For GROUP
CHARGING use our 12 Battery 8 Ampere Full
Wave Automatic ROTARY Rectitier Described in FREE Bul eun Nu 31A
Qrder Naw ar Write immediately for B;F?CHESP& ‘WORKS 3
The France Mfg.Co. ¢, EvELaND,0HI0,US.A.
anadisn Hmrewnmwe BatteryServi #&Sal-slin Familton, int o (on,

oM AR L O R T A TR LN L

EWRAD-"

The Mark of satisfaction
Iimmediate Shipment

66

Variocouplers ......... ... 5650
Variometers ................ 650
V.T. Sockets ................ .75
Rheostats  .................. 1.60
Amplifying Trans, e ... BOO
Mals ............ R e (0

Phones—A1 N : le

Magnavox ..................45.00
Switch Points .. ............. 03
Switch Levers ........... ... .65
Plugs, Jacks—Federal

Binding Posts . . . ............. .I2
Insulators—~All Types

Condensers ................. 450

We handle all leading makes of equipment

The New York Radio Laboratories

Manufactarers, Jobbers, Dealers
ACKERMAN BLDG., BINGHAMTON, N. Y.

AT A TR TR RO YR
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THE

1915 First regenerative receiver ever manufactured bore the
name PARAGON.

1916 First Trans-continental Amateur Reception (California
from New York; not pre-arranged) effected with a
PARAGON Type RA-6 Receiver.

1916 First Trans-continental Amateur Transmission (New
York to California; not pre-arranged) effected by
PARAGON designed transmitter.

1917-1918 PARAGON acknowledged supreme on Western
Front. "

1921 PFirst Trans-Atlantic Amateur Reception effected with
PARAGON receiving equipment, at which time 27 differ-
ent amateurs scattered thruout the Eastern section of the

o

2500 miles.

THERE'S A REASON!
The Adams-MorganCompany

Moanufacturers

UPPER MONTCLAIR, N. J.
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EA RS FRorosiTiON

“\end to KLAUS—"Radio Headquarters” for special discount lists and
bulletins on apparatus and equipment. OQur zervice department offers
dealers assistance and advice on radio problems. We distribute
“tested” apparatus. We know the equipment we send wou is right.
We want all Agents and Dealers to get our special proposition on the
best lines of apparatus made.

Get our Prices on these lines of apparatus

Acme Clapp-Eastham Grebe
Adams-Morgan DeForest Moorhead
Baldwin Jaweil Murdock
Brandes Federal Pacent
Westinghouse Radio Corporation

Write today to---

KLAUS RADIO Co.

Dept. 100

Eureka, Illinois

220
2D .- THEN SOLD

RADIO APPARATUS

J EFFERSON In Stock for Delivery—NOW

Amplifying Transformers | oo = Tiono o oronens

Grebe CRS .... B50.00 Fog,mﬂ Audio $7.00

BY ACTUAL TEST | Westinghouse ¢ oval Radic T
JEFFERSON Amplifying ‘Westinghoh};' T pAndie Frequency 8.00
Transformers have proven | &G i 12250 "L luic Frequency 7.00
superior to anything now Senfor ....... es.00 Coto-Coil Audlo

) \ Clapp-Eastham requency ..... X
on the market. Try them HiR ooam 35.00 Coto-Coil Radia
and note the improve- | ClapeEastham - Frequency ..... 550
ment, the absence of dis- DesFomi'i:'r;z;éa’l ‘Qo CONDENSERS

tortion and the clearness Fedoral ‘Cryatal” 2 Vernier 3 s1.50—s230
a ate . 50—"
of tone. Set ... 2800 jagal 11 plate..

. 3.00
7 SHED IN TWO B ZE)ONES %g;’{ =2 p}nm i
Trown 43 piate. ... 4.75
iri’ggéb}lfh N TV ) thma Flostei’ $18.00 Eegern% 33 pgate. 3.25
3N - estern FElectric ederal 43 plate.. 4.00
» 1 e]? mount 2200 Ohms ... 15.00 Coto-Coil 15 aplite 4.50
ed orunmounted. Federal 52-W togo  Sote-Coll 23 plate 5.00
4 g 2 ms ... .50 Toto-Coil 33 ate 8.00
Wound with No. 40 Feooo Obrs oto-Co »
and No. 44 wire on & Hzl:tzzoo (()hl;s L. 800 BULBS
. o . i ; oltzer Cabot
core of highest grade £2200 Olms ... 500 UV. 200 Detector $5.00
3 o - verety & V. 20 mplifier 6.50
36 gauge Silicon steel. . Ohms ........ 850 Ul V. 202 5 Watt 8.00
Send for Radio Bulletin No. #1 Kellogg 2400 Audiotron 2 fila-
NG. Ohms ..... L. 12,00 ment ..., &.00

REASONABLY PROMPT DELIVERIES Also a large stock of all necessary parts for making

Jefferson Electric Mfg. Co. JAMES H. JONES
425 3. Green St., CHICAGO 94 Massachusetts Aws., Boston, 17, Mass.
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Enjoy the Great Radio Concerts
No Matter Where You Live

THOROPHONE

Model K400

Loud speaking re-
ceiver, Thoro-
phone is attached
to the bottom of
the base and is
concenied from
view yet easily
sible,

ACCES

Model 501
Lbealtiful  instru-
ves ¥ou the de-
olume, #nd tone
isite qulaity and

THOSE DESIRING TO USE THEIR OWN PHONOGRAPHS

$35.00

Complete Lay aside your head receivers—

THUNDERPHONE
THADE MARK REG.US.PAT, OFFICF.

Will Bring America’s Popular
Orchestras and Most Re-
nowned Soloists Into
Your Home

Winkler-Reichmann Co., Ameri-
ca's OLDEST manufacturer of
Loud Speaking Telephones, of-
fers the THOROPHONE {for
RADIO CONCERT WORK as

its latest success.

In bringing out the THORO-
PHONE with (oncert Horn—
beauty and clarity of. fone—am-
ple  wvolume — and mechanical
perfection have been made out-
standing features of design.

invite your {friends in—enjoy
with them a real musical treat.
iIse the THOROPHONE also
for detecting and tuning.

The Thorophone requires better
than the average radio receiving
zet to pive a greal, big power-
ful volume, but just give it the
power and its musical gualitiey
will astonish vou.

CAN DO 50

ATTACHING OUR ADAPTER WITH THOROPHONE DIRECT TO PHONOGRAPH
TONE ARM.

The foud Speaking Receiver—
THE THOROPHONE

Has & controlled mica diaphragm, and
carefully designed sound box nickel
plated throughout. Does not use up
your storage battery. Simply connect
it on in wvlace of your head receivers.
THOROPHONE

Model K400—$20.00

Phonograph adapter exira
Model 350— 40

'THE CONCERT HORN

{s u beautiful musical instrument, highly
arnamental to any home. The base and
tone arm are of mahogany nmsh wood,
the neck of heavy wmetal and the hpil
of extra heavy spun aluminum, It has
;zrfegrx\;tF})rillia,ncy, WITHOUT METALLIC
TONE.

CONCERT HORN

Mode! H300—$15.00
Height 25 inches.

WINKLER-REICHMANN CO.

Dept. Q
DEALERS: We have a REAL loud speaker and a REAL proposition for you.

4801 South Morgan St.,

Chicago, Illinois

&
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ARRL. MEN

NOTE

FIRST CANADIAN NATIONAL CONVENTION—'
EXHIBITION OF RADIO ENTHUSIASTS

AT

PRINCE GEORGE HOTEL
TORONTO, CANADA

September 8 and 9, 1922

This Is a Chance to Meet Your Canadian Brothers.

Banquet Arranged for

Saturday Evening, 9th Sept. Being Held During the Last Two
Davs of the

CANADIAN NATIONAL EXHIBITION

Offers You the Opportunity of Sceing the Largest Annual Exhibition in the World,
And Then Take in the Big

RADIO CONVENTION

Write For
Agcommodation
E. J. Bowers (3CZ)
37 Lowther Ave,
Toronto

Reservations
For Dispiay
C. €. Duncan (8AW)
1896 Ellsworth Ave.
Toronto

W,

Hygrade Specials

SAVE YOU MONLEY

No. 766 Eveready 22 volt large Varia-
ble B. Battery and Eveready Volt Meter $A ()0
45 volt Cyclone lurge Variable 8. Batzerv
Binding Posts (rubber cap), per dozen.
Eleetrose Insulators,
§-inch Bakelite Dials
7-Stranded Copper Aerial Wire, 100 ft...
Arkay loud Speaker.........ccov0ncne
Bakelite V. T, Sockets .
Fada Bheostats
Klosner Vernier Rheostats
UUEI l;/i B, Signal Variable Condenser with
Yia .
Thordarson Amplevmg Transformers, ...
Everett 3000 Ohm Head Set .
Dictograph 2000 Ohm Head Se
Federal 2200 Ohm_ Head Set. N
Wesiern Flectric Head Set (Navu 'I,‘ype)
Homcharger——Rectifier 1

MARKO STORAGE BATTERIES
[PRYTS L L. ."]0 00

8 volit, 30 amp., guaranteed
8 wvolt, #0 amp., zuarantee
8 volt, 80 amp., guaranteed ?
6 volt, 100 amp., guaranieed 2
We do not charge for erating,
are fully ehame(l when shipped.

Above prices are F. . B.

Hygrade Electrical Novelty Co.

41 West 125th Street ¥
NEW YORK

hove batteries

New York

Dept. 3.

BRUMA.W
amre YRLESBUG

MEMORIZE CODE
Almost Instantly
ATTENTATIVE BEGINNERS
Who Use
DODGE ONE DOLLAR
RADIO SHORT CUT

DO ARRIVE
WILLIAM N, ADLER (2BGC),
87Th Tast 143 Ht, New York.

MEMORIZED CODE IN 40 MINUTES QUALIFIED
FOR LICENSE A¥FTER TWO WEEKS PRACTICE,

J. ROBERT ZIEGLER <(3AIOJ,

129 Dauphin 8t., Lancaszter, Pa,

MEMORIZED CODE IN 30 MINUTES QUALIFIED
FOR LICENSE AFTER ONE WEEK PRACTICE.

INVESTIGATE

C. ¥. DODGE, Box 210,

MAMARONECK, N. Y. ‘

1P OWNER N
RADIQ SERVICE ¢

80 Washington Street, New York City

Radio Distributors
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RADIO APPARATUS

Distributors of Reliable Rudio Apparatus to Schools, Colleges, Radio Clubs and
Experimeniers all over the World!

“PITTSCO” f ' N ) “PITTSCO”
Specializing on “RADIO Lo (e H Now has three Stores.
CORPORATION’S” R Send us your orders!

Products J

‘The present tremendous demand for Radio Apparatus has practically made it impossible for us
to rendcr our usual SERVICE. Reasonably prompt delivery, however, can be made on the items listed

AMPLIFYING TRANSFORMERS
No. P-1 General Radio, semi-mounted
No. 50 Chelsea, semi-mounted
No A-2 Acme, semi-mounted
ANTENNA WlRE
“Pittsco” 3 14 hard drawn copper, (80 ft. per Ib.} per 1b
500 ft {Special value}
“Pittsco” 7 strand #22 tinned copper, ner ft
500 ft.
1000 ft.
“Pittsco”
500 ft.
ANTENNA INSULATORS
No. P.1 Electrose Ball insulator.
No. P-2 Electrose 4 inch strain insulator
No. P-3 Electrose 10 inch strain insulator
“A” BATTERIES (Storage Batteries)
Yale 6 volt 60 Ampere-hours
Yale 6 wolt 80 Ampere-hour
Yale 6 volt 10) Ampere-hour
);Iote——«f[‘hese batteries are shipped carefully crated and fully charged ready
ior use.
“A” BATTERY RECTIFIERS
No. P-1 Tungar, 5 ampnere iype, complete with bulb
No. P-2 Tungar, 2 ampere type, complete with bulb
No. P-3 F. F. Battery Booster, 5 ampere type
“B” BATTERIES
No. 763 Eveready, 22.5 Volt, small size .
No. 766 Evercady, 22.5 Volt, large size 16%2 to 22% Volts, .. ............ .00
No. 774 Eveready, 43 Volt, large size Variable
CRYSTAL RECEIVING SETS
Aeriola Jr., Westinghouse, complete with telephones
Everyman DeForest, comnlete with telephones
CONDENSERS (Variable)
. 1 Chelsea fully mounted, .001 Mf
[0, 2 Chelsea fully mounted, 0005 Mf.. ... ....... ... .. .0t enns
No. 3 Chelsea unmounted with dial D01 Mf
Vo, 4 Chelsea nnmounted with dial 0005 Mf
. 3687 Murdock fully mounted
. 368 Murdock fullv mounted .0005 Mf
. 3660 Murdock unmounted without knob and dial
. 3680 Murdock unmounted without knob and dial 0005 Mf
TELEPHONES
No. 86 Murdock 2000 ohms. .. ......... . ... .. i et ririncnrseo, 300
No. 56 Murdock 300D ohms
No. ZA Strombers Carison 2000 ohms
No. P-1 Holtzer-Cabot 2200 ohms .
Leil “PITTSCO” #fill your opders for asuy ol the ahove items.
Our SERVICE on these ai the present time will please woul

PITTS RADIO STORES, INC.
12 PARK SQOUARE, BOSTON, MASS,
‘Woolworth Bldg., 276 Worthmgton St.
P mdence, R E 3 Stores Spri
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Radio Apparatus:

Variometer parts, wound
and unwound.

Variometer complete with
Knob and Dial.

V. T. Porcelain Socket.
Made to fit any Tube.

Wireless Ground Switch,
100 amp. 5” Break, 600 V.

e

WVARIABLE CONDENSER
Cat. No. 9519......$3.50 vy
Knob and Dial [ $1.00 Cat. No. 3333, $3-50

Barber Electric Manufacturing Company
N. Attleboro, Mass. Bulletin on request

VARIOMETERS AND VARIOCOUPLERS

These instruments are wound with
extra heavy wire to reduce the
resistance, and have special long
hearings with a apiral spring in-
serted to insure a perfect and
self cleaning contact at all times.
The taps on the Yario-Coupler
are arranged in two groups. Far
nished with round or square base.
Variometer as illustrated .. $8.00

Yario-Coupler as illustrated. . 8.00
Bound or Square Base

{7et them at your dealey’s.
SIMPLEX RADIO CO.
1913-15 Ridge Av., Phila. Pa.

e\ JGDEN

THE O.W.L. RHE T Complete line of Amrad, Thordarson,
Patents pendingos AT Coto-Coil, Chelsea, Murdock, DeForest,

. _ Products. Complete installations =&
An  instrument of real Value, NO specialty
THERMO-ACTION resulting in distortion . '

because all parts are made of the same DELANCEY FELCH & CO.

resistance alloy throughout.

PRICE - - $1.00 12 MEETING ST.

1012 Ogden Ave., New York City PAWTUCKET’ R. L

1
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Type“Q’ ’ Receiver

AN IDEAL RECEIVING SET FOR LONG
AND SHORT WAVE AND RADIO
TELEPHONE RECEPTION

This set is the most flexible receiving set on the
market. With the use of the various sizes of Honeycomb
Coils everything in the range of radio telegraph and
telephone reception from 200 to 25,000 meters is brought
into your home. Consists of a three coil mountmg, and
three Variable Condensers of proper capacity. Tuning
extremely sharp, Remler dials.

Price without Detector. .-..................... v ... $35.00

Duck’s New Radio Catalog No. 16

Send 25¢ in coin carefully wrapped today for copy of the greatest
radio catalog ever put between the pages of two covers.

275 Pages--A Catalog DeLuxe

Never in the history of radio was such a catalog printed.

The radio data and diagrams embracing wpwards of fifty
pages, gives the experimenter more valuable and up-to-date in-
formation than will be found in many books selling for $2.00,
and $1.00 could be spent for a dozen different radio catalogs
B before you could gather together the comprehensive listing of
wortn while radio goods found in th1s catalog.

E
£
=
g
E
E
=
E

A brief summary of the radio goods listed in this catalog:

The entire radio catalog of the Radio Corporation, with a wealth of scientific
and technical data on C.W. transmitting sets, and all the diagrams for the assemb-
ling of these sets; the complete Remler catalog, which embraces 25 pages, the
Westinghouse, Firth, Murdock, Federal, DeForest, Clapp-Eastham, Brandes,
Connecticut Company, Thordarson, Furney Magnavox Company catalogs, the
best products of Adams-Morgan, Signal and countless other manufacturers, in-
cluding our own complete line of radio apparatus, and many individual items and
parts used in radio work today.

Send 25¢ in coin, {carefully wrapped) for the new catalog. The great cost of
this elaborate catalog prohibits distribution on any other basis.

The William B. Duck Company

243-245 Superior Street, Toledo, Ohio

E
£
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AMPLITUNE

Variometers—Variocouplers

These beauntiful instruments will satisfy the
ear and delight the eve of the discriminating
amateur.

VARIOMETERS, c~mplete as illustrated . . $4.35

Unwired Parts, including hdwe... 3.05

Winding form for stator......... .75
{Include Postage for 3 lbs.)

VARIOCOUPLE™S, complete. .. ........ $3.75

Unassembled parts, {primary wound) 2.90
{Include Postage for 2 lbs.)

| 111 AMATEURS ! !'!

Pin a $15.00 Money Order to this Ad. We will ship you PREPAID forms, hardware,
ete. for the HEARD AMPLITUNE SET. This equipment inciudes material for 2 Vario-
meters, Variocoupler, 8 Knobs and Dials, Tube Socket, Rheostat, Winding Form, Binding Posts,
Switch, Switch-Points, Grid Condenser. and necessary Instructions to construct the STANDARD
REGENERATIVE SHORT WAVE TUNER AND DETECTOR. THE BIGGEST RADIO
BARGAIN FOR THE AMATEUR WHO WANTS TO BUILD HIS OWN.

THE HEARD co.

722 CHESTNUT STREET,

We supply variometer forms in
quantity lots to small manu-
tacturers.

ST. LOUIS, U. 8. A.

Our New Price List is
Ready. Get Your Copy

Immediate deliveries on

Radio Corporation
Magnavox

Grebe

Amrad
Clapp-Eastham
Tuska

Formica
Thordarson
Remler
Cunningham
Frost
Federal

& Others

Detroit Eleciric Co.
113-115 E. Jefferson Ave.
DETROIT, MICH.

- Firco Radio Apparatus

For sale by all prominent dealers

JOHN FIRTH & CO., Inc.

Pioneers zince 1901

709 Sixth Awvenue, New York 7
Agents ‘l'm::,;;he
i DX RADIO
FREQUENCY
TRANSFORMER

The secrst of DX work, Makes
owil aerial reception a reality,
Tis superiority iz well estabe
lished. Prove it for yourseif.
Hee . W20, April-May, 1922
issue Radio News,

Hange 170- 450 meters $8.00
BADIO Range 4()()-3209 meters $8.00
SUPPLY CO. Range 900-3000 meters $8.00

808 19th St. N. W. Plug-in socket mounting %1
Washington, D, .

COLUMBIA
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The Wholesale Radio Equipment Co.
Says

DEALERS

ik b

We Have On Hand For Delivery
TUSKA POPULAR RECEIVER

Regenerative Price
Type 224 $35.00

This outfit is ready for tubes, phones and
batteries. It is COMPLETELY MOULDED.
Ideal for expert or beginner. Two knobs:
one for wave length; the other, for amplify-
ing.l Type 224 has stood the test of public
trial.

DEALERS:

Orders filled promptly for this outfit,
also other standard sets and parts.

WRITE FOR PRICE LIST.

THE WHOLESALE RADIO EQUIPMENT CO.
| 26 WILLIAM ST., NEWARK, N. J.

“ Wholesale Exclusively
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A Symbol of
Increasing
Significance

Westinghouse

Aeriola-Sr,
$65 PAID

POST

Complete with Brandes
Headset and new Vacuum
Tube—vequiring but 2 amp.
to heat filament and runs
on a single %8 Dry Cell
(50c) and small “B” Bat-
tery ($1.75).

REGENERATIVE {IRCUIT
Range 00 miles with aver-
age antenna and ground
syatem.

PROMPT

SHIPMENT

ar

SOMERVILLE kapiv LABORATORY
176-178 "\Naa&hingtufrz‘l St., Dept. QST

Boston,

CInsist on SOMERVILLE DIAL INDICATORS|

Than |

Cost More
Imitations—But Are
Worth the

ence.

PRICE
$1.75

for the 4"
model and

$1.60
r the new
dia. model
POSTPAID
{from us,
your dealer.

New lot hag dial in-§
sulated from shaft,|
so that dial may be|
grounded to act as al

shield.

Why Pay More?
SOMERVILLE
100V, CW.

Condensers

ass. 75¢c Postpaid

Differ-|

Dia.

354" 8

or from|

FOUR SETS OF PHONES
;ill buy » set of Multiple Binding
gﬁﬁ which <

Connections  {patent pending)
provide the only practical
means of attaching as many as 4 pairs of
telephone recewvers to a pair of ordinary bind-
ing pusis.
fJual connection set provides ssme coneection
in attaching Magnavox and outfit to storage
battery.
Either will he sent postpaid  upon re-
pt of 28c¢ in coin or ‘ztamps Satisfaction
guaranteed or money

ac
Portable erelexs Teiephone Co.
pep't B, Commercial Bank Bldg.,

STOCKTON, CALIFORNIA

SOUTHERN RADIO CORPORATION
Radio Engineers and Jobbers

905 Realty Building. harlotte, N, .

Attractive Dealer's Proposition

Jt'a easy, make you own
INDOOR COIL AERIAL
Drawing, E. F, amplifier eir-
euit, chart and tables giving
proper number of turns to put
un coil for any wavelength,
Uomplete data covering 0 to 24,-
000 meters on 3 large sheets.
£31.00. Nirwmns  not sceented.
. A, DAVIS & COMPANY
2371 Champlain St., W&.slhington, D. C.

Head Kevs

Heceivers Facks

Micro- Plugs
Phones

Etc.

HIGH GRADE
WIRELESS APPARATUS
Manufactured by

Smerican (Sleclric

COMPANY

State and 64th Sts., Chicago, U.S.4.

8 ALWAYS MENTION @ ST WHEN WRITING TO ADVERTISERS



75¢ ‘

EA, §

/KELLOG V-T SOCKET
the durable socket
Kellogg molded lamp sockets fit all
tandard four prong based vacuum

fiubes, Exira heavy solid base g
inches thick, Four Germsan silver
springs with rounded ends firm-

ly held in position in deep greoves, cannot touch
mounting surface, Double end nickel plated bind-
ing posis. Connections can be made under the
socket as well as sbove, A pridctically indestrue-
tible construction, 7bc each, postpaid.
COMPLETE RADIO EQUIPMENT )
The item abuve is merely 4 sample of the sxcel-
lent line of radio equipment that is handled by
the Apex Radio Company, Inc. Al orders for
sockets or other standurd equipment will be filled
the day received, Bend two cent stamp for our
new price bulletin. I;e;\::,. Q-‘l‘ s
110! 6ot t.
APEX RADIO CO., lnc. Chica%o, Ilinois

WRITE US FOR
RIGHT PRICES

The best of apparatus and supplies at
reasonable prices. We sell direct fo the
amateur, (Grebe, Murdock, DeForest,
Acme, Baldwin, Jewell, Brandes. and
other high grade lines. Tell us your
needs and let us guote prices and

delivery.
Write to Us Today
Garber Radio Electric Co.
Metamora, IlL

+

 Small Motor dealers: :

W WIRELESS, TELEPHONE GENERATORS
500 VOLT - 100 WATT - 3400 R.P. M.
FOR %OUNTING MOTOR GENERATOR_SETS.

CHAS. H. JOiNST

- S
|—

FROM CAT WHISKERS UP—

We can supply everything that's best

in Radio. 1 or 101 of any article to

user or dealer. Same day shipments.
Ingquiries are welcome

il DISTRIBUTORS
ﬂN]m] mg Wholesale and Retail
LAIRIA WESTINGHOUSE Murpock

m%gé VE ﬁm.}v&t ) Rapro CorPORATION
o w630 |RACE UIEREee BRANDES, FeDERAL, DRFOREST

and many others

im—

AT EAST PITTSBURGH, PA—NEXT DOOR TO KDK.
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=27 Snap a Switch
| to Charge

. Your Battery

1f you have a radio receiving set using a
storage battery, haven't you often wished
for a simple efficient means for recharging
this battery without lugging it away to a
service station?

charges storage batteries from any alter-
pating current lighting circuit with a2 minj-
mum of expense and trouble. You can do
your charging right in your own hote and
without lifting the battery from its present

position,

The Tungar is not new—thousauds have
been used for charging automobile starting
and lighting batteries for vears. Tungar
has no moving parts to wear out or require
oil. It requires no attention while charging
but may safely be left on the battery all

night,

If your dealer in radio or other electrical
supplies does not carry Tungar, write us
and we will send you literature and tell vou
where you can get one,

S,

Generalé Electric
Company s

Creneral Office
129

Schenectady NY



Tubes and B, Batt.

best efficiency.
aerials are not desired.

SAGINAW

150-600 Meter Supersensitive Receiver Amplifier,
Detector and two stage audio frequency Amplifier.
Tuning is accomplished by variable condensers and regeneration.
Set is equally efficient on C.W., Spark or Phone.
three in the first row, two in the second row. 8et is combined in one cabinet 914 "x19”

The radio frequency amplification makes it possible to use a» loop aerial with
Therefore it may be used in apartments and homes where outside

Send for deseriptive literature.

TYPE L100 RECEIVER AMPLIFIER. ... ...........

Saginaw Radio Service
407 No. Porter Street,

Vacuum Tube Detector $5 50
including complete cabinet with
2l instruments wired ready

for use.
DETECTOR AND TWO

STAGE AMPLIFIER
$22.50

With transformers and all
uther jnstruments in cabinet,
ready for  operation. This
equipment 8 of high aquality,
and distances of as high =as
3000 miles have been obtained
with ease,
BATTERIES AND TUBES
EXTRA

2000 Ohm receivers $5.00
SUPERIOR {RYSTAL
RECEIVING SET $4.75

Attractive dealers propos!tmn
STEINMETZ WIRELESS MFG, CO.
5706 PENN AVENUE, PITTSBURGH, PA.

July Clearance Sale

RADIO

Sets—OQuthits—Parts
Lowest Prices Ever Offered
Werite vs your wanis and save wmoney.

Clutalog sent on receipt of i0c.

AMERICAN ELECTRO TECHNICAL APPLIANCE CO.
. 227-228 Fuiton St., New York

Sen Us Yourrders For

ANNOUNCING
TheNewRadio Audio

Frequency Receiver
Amplifier
Type L100

Two stage radio frequency,
Sets are furnished with 5 A.P.

Tubes are placed in two rows,

vo....3165.00

MICHIGAN

Variable Condensers, Variometers, |
Variocouplers, Loose Couplers, Tun- |
ing Coils, Amplifying Transformers,|
Sliders, Switches, Switch Poinis, |
Binding Posts, etc. g

We ave large manufacturers. Gorton §f
machine engraving or manufacturing spec-§

ial parts to order.
F. JOS. LAMB COMPANY |
Detroit, Michigan &

1938 Franklin St.,

SPECIAIL PRICES THIS MONTH

On Grebe, Clapp-Eastham and
Amrad Sets

MASSEY RADIO COMPANY
The Radio Store, Winchester, Va.

1547D N. WELLS ST,

RAY-DI-CO

Radio Supplies for Service and Satisfaction
Write, wire or phone us for prices and information

RAY-DI-CO Organization
CHICAGO, ILL.

130
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The DT-800 Amplifier

- Every amateur is frequent-
ly being asked for advice
as to what set should be

purchased for the recep-

tion of radio telephone pro-
grams of music, news and
gstories. Many an amateur
hesitates to recommend

i standard amateur equip-
ment as his friends would
be confused and bewildered
by the array of controls on
such a set.

We illustrate two pieces of radio receiving apparatus which will, doubt-

less, appear unfamiliar to the amateur field. Yet we have been man-

ufacturing these sets for some time—for the general public.

The Radiohome Receiver has a simple, two-slide tuning cirenit with a

range of 145-800 meters, & vacuum tube detector, and grid leak and

rheostat. The price—less tube, batteries, receivers and antenna—-ig $36.

In a cabinet that is identical in size and finish with the cabinet of the

The Radiohome Receiver

embodied in this instrument
for detector, 1st step and
2nd step. lLess tubes and
batteries the price iy $35,
We believe you will find
no other set on the market
to compare with this com-
hination for the reception
of radiophone programs by
the newcomer in the field.

H

ST T
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Radiohome, is the DT-800, two-step amplifier.

= :\\\\:\ DeForest Radio Telephone and Telegrapk Co.,
_—-_...,a\n\l

‘Three phone jacks are

¢

__
/

The DT-800 Two-Step Amplifier

NEW YORK
CITY

WIRELESS TELEPHONE AND RADIO APPARATS STOP USING A TRUSS

(Complete Sets)

CLARK & MILLS ELECTRIC COMPANY
ELECTRAGISTS
75 Newhbury St.,, BOSTON
Tels. Back Bay 365 & 366 & 8296
1444 Massachusetts Ave., CAMBRIDGE
Tel. University 1169

RADIO REALITIES

Our price list, mailed Free on request. Contains
complete lists of reliable Radio Sets and parts—
every article carrying our guarantee. Mail orders
given vprompt attention.

Write today—Special Terms for Dealers

THE KLEIN RADIO & ELECTRICAL

SUPPLY CO.
48 Fulton 8t. and 34 Park Place NEW YORK, N. ¥,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

STUART’S PLAPAO - PADS
are different from the truss, be-
ing medicine applicators made
self-adhesive purposely to hold
the distended muscles securely
in place. No straps, buckles or
spring attached-—cannot slip, so
cannot chafe or press against
the pubic hone, Thousands
have successfully treated them«

Reduced
Fac-Simile

h

Reduced

| selves i home without hind-
Fae-Simile  rance from work—imost obsti-, |
Gold Medal nate cases conquered. ¥ Grand Pri

Soft as velvet—easy to apply-—-—~inexpensive. Awarded
Giold Medal and Grand Prix. Process of recovery
natural, so afterwards no further use for trusses., We
prove it by sending irial of Plapao absolutely FREE
Write name on Coupon and send TODAY,

PLAPAO CO., 955 STUART BLDG. ST. LOUIS, MO,
Name
Address
Return mail wifl bring Free Trial Plapao...........
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“NO AERIAL ON THIS HOUSE”

don’t  allow his QRM to worry you but
purchase a

WARREN RADIO LOOP

The LOOP that made the Radio Roller Chair
famous on the Boardwalk at Asbury Park, N. J,

Is just the thing for an apartment or den.

Is light in weight and easily portable.

Is produced under a new principle of winding.

Is wholly enclosed, thereby protecting the winding.
used in place of an outside aerial.

Is adapted for receiving in moving vehicles.

Takes the ‘“tic” from static.

Eliminates all danger from lightning.

Can be used with any receiving instrument.

Can be used without tuner.

This picture of the Radio Roller Chair showing the
Warren Radio LOOP was used as cover designs
on “Wireless Age” and “Radio News” and featured
in many other magazines and newspapers in the
United States.

Send your order through your dealer or direct to
us with his name.

Type-A-T37 (300-700 wmeters) ..........$10.00
Type-A-7238 (175-1000 meters} .......... 12.00

V-DE-CO RADIO MFG. CO.

DEPT. R, ASBURY PARK, N. J.
Send for bulletin—No, A101

LESS |

F7-10c en
g wnlZC 0B

1206—8c

1204—B¢

ket plsted e
= herwe

CRYSTAL DETECTOR STAND Crystal Detector Stand, No. 1200

Ko, 1201—$1.50
‘Testod Galona in
Wand's wetal Blc,

Got priee ——

for othey Ho vratio

swtramants e syt TV

and - 3 ot Bwiteh Paints, Kindiog
ety Fozia and uiher paita.

Audion Bulb Socket, No, 1150

Iatest 1 abeolute
4 3 udy.

Rheostat, No, 1175

aniy. Highly

= nickel polished &
polished bliack

compo base,

e, 69

40c ea. Toc.sa 100 54800
106—528.00 3" Compe Dial ithcen
aht rotation 100 95¢.

Baver 144 yodn
Guarenteed et 1o
woch  leese  bere
sither,  Riste  the
secret,

$6.50 per 1000 N. P.; $9.00 for 1000 N. P. or brass

All styles of Binding Posts and Radio Paris manu-

factured and carried in stock, Get illustrated folder.
CONTINENTAL ELECTRIC CO.,

117 E. 129th Street, N., New York, N. Y,

FRANKLIN VARIOMETER

® Made of selected hard-
wood. Permanent con-
tacts assure smooth-
ness of operation, un-
surpassed by any
other make.

PRICE $4.50

Sample sent prepaid $3.50
Dealers write for Discounts.

FRANKLIN RADIO MFG. CO.

711 Penn Ave,, Wilkinsburg, Pa.

BUILD YOUR OWN RECEIVER
Combination No. 50 consists of 2 B-K variomeiers,
1 B-K wariocoapler, complete with dials, 1 FADA
inductance switch, 10 contact points, £ switch stops,
& nickel plated binding posts, 8 feet nickel piated
connecting wire, All ready to mount ¢n your own
panel, PRICE $18.00 postpaid

Write for Bulletin No. 1
BONDUAUX & KNIGHTS
1115 Kelly Street, tronx, N. Y.
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Price $1200F.OB. NY. Gty ~ __—

Listen to the Concerts, News and Dance

with a KING “AM-PLI-TONE.’’
Just slip your head phones on the “AM-PLI-
TONE” and you and your friends will be SUR-
PRISED.

Polished Cast Aluminum Body with Nickel Plated
Base and Horn. No sheet Metal is used, the “Tin-
ny” Sound is Left QOut. The VOLUME is

NOTICE: Al intringers of DOUBLED because TWO head phones are blended into one
this device wil POWERFUL t{one.

be vigorous- . ge ‘. .
ly prosecuted. A big hit—a big seller and immediate deliveries.
Dealers and distributors what more can you ask?

Write today for territory—~KING “AM-PLI-TONE”
82 Church St.,, New York City

Wireless Amateurs
Attention!

If you want service, order from us.
We carry a large stock of High Grade
Wireless Apparatus of our own and
other manufacturers.

LAMB TUNING COILS., Two Nickel slid 4 SPECIAL!
LAN : . o Nickel sliders an
rods; four nickel binding posts. Coil contains Vacuum Tube Sockets.......... $1.25
abont 144 £22 enameled magnet wire. Mounted Rheostats .................... 1.25
in ha{(lii dwood gﬂdg aré% basNe-ic kP{ic2e5$3-00- 2214 Volt “B” Batteries ........ 1.50
Ly " Sliders—Brass I e . :
1./:" Slider Rods—Brass '15c; Nickel Z0c. Rasco Du‘lls_ R .80
Crystal Detectors, nickel plated on Mahogany Rubber Binding Posts .......... .20
Base, $1.00. ) Tested Galena ................ .40
grysstal Detectors, glass case and fibre base, Lateral Wound Coils All Sizes
1.25. .
Contact Points, threaded with nuts-—20c dozen -
??mpokcag. lN]iack%l basePBindingVPosts—!-"lc each. SEND 5¢ FOR OUR NEW PRICE LIST
Plain icke inding Posts—3%4c¢ 2ach.

IMMEDIATE DELIVERIES J. M- PAQUIN,

Liberal discounts to dealers THE ELECTRICAL SHOP
F. JOS. LAMB COMPANY 787 Queen St. West, Toronto, Ont.

1938 Franklin 5t., Detroit, Michigan
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Charges both A and B Radio Batteries

Don’t be without the use of your
Radio Receiving Set while your bat-
tery is being charged. Get a Valley
Charger and charge your battery right
at home.

Attach the Charger to your home
lamp socket—afttach the chps to the
battery terminals and you will get a
guick, tapering charge which just -ex-
actly charges your battery, but can-
not Gvercharge it or harm it in any
way.

Will charge the A 6 volt hattery at
a b ampere rate, and the B 22% volt
battery at the requlred 1, ampere
rate. 46 wvolt B batteries may be
connected in parallel so that they
can also be charged.

SATISFACTION GUARANTEED.
If your local distributor cannot
supply you, write direct to
VALLEY ELECTRIC COMPANY,
Department 4, &7, LOUIS, MO.
------ Mail the Coupon « - « - - «
¥alley Electrie Co,, Dept. Q. 8t. Louis, Mo,

Gentlemen: I am enclosing money order
{or check) for $18.00, for which send me
s Valley Battery Charger with fve-panel
glass display case and indicator. If not sat-
isfactory, 1 will retura it and get my money,

Name

Address

$18.00

F.0.8, 8t. Louis

" Recharge
Your Battery at Home |

Equipment Specialties
RTS Switch Lever

The attention of jobbers
and dealers is especially
called to the RTS Bush-
ing Lever made
to retail at 60
cents., It has many im-
proved features, The knob
is of the well known Mar-
coni type, 1% inches in
diameter. The spring lever
of nickel bronze has ground
ends, insuring smooth and
posxtlve adjustment. It has a % -inch bush-
ing and locknut for panel assembly. A
guide bushing under the knob is an import-
ant feature as it raises the lever to the
proper height for all switch points.

Announcing the New

BRTS Grid Condenser

The new RTS Grid Condenser is now ready for
delivery. (lontains many improvements not found
in other types. Capacity .00056 M. F., price to
vetall at onl¥... .. o iviirriiisaeinis 20c each,

R TS Phone Condenser 3
RTS Condensers mneed Hitle description. ‘Their
uceuracy nnd simplicity have made them univer-3
sally popular. The RTS phone condensers, capac--
ity .0018 M.F., complete with binding postis ready -]
for connection, to retail at............ 3b6e each

RTS Grid Condenser and Grid Leak
Combined. Made for those who desire the best
Price edeh...oovvoniiiiniiiiiioaaiiiinaen 4be

RTS Rubber Binding Posts

These posts are as good as any you can find,
Bushing heavily nickel plated. (ive the amaieurs’
instruments the appearance of a first class ocutfit,

12¢ each or $31.25 a dozen

Discount to Dealers

Dealers and Jobbers: Write us today for special
quotations and discounts on all RTS equipment.

RADIO TESTING STATION
DEPT. 25 STURGIS ST.
BINGHAMTON NEW YORK

Best BEE BATTERY|
24 Cell—Storage

Electrically Welded Elements
Packed Complete with Instructlons

$7.50

From Your Dealer or From Us
Parcel Post Prepaid—-At Once

A. C. TOWNE, Inc.
21 TERRACE—BUFFALO, N. Y.
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HARKO SENIOR NO. V 2 STEP AMPLIFIER

Crosley Harko Senior V Receiver

The Crosley Harko Senior Receiver No. V. has been greatly refined as
to detail, hook-up, ete., and is a remarkably efficient tuner and detector
unit capable of bringing in concerts and signals from surprising dis-
tances. It is non-regenerative, which means easy to tune without dis-
tortion. Manufactured in large quantities in our own factories makes
the low price possible. Cabinet work, Adam brown mahogany finish.
Newest refinements in design of panel fittings, including molded knobs
and dial. Price...... oottt et e e $20.

Crosley 2 Step Amplifier

The Crosley 2 step Amplifier. A most efficient piece of apparatus
especially when hooked up with the Harko Senior V., but giving
excellent results with any audion receiving set. Contains two cele-
brated Crosley V. T. Sockets, Crosley Rheostats and Crosley Sheltrans
(new design transformers), Cabinet matches Harko Senior V. in wood
and size. Niceties of design and finish are the same in both instruments.

///I
e ,,,//////”7 / ///
AN / Z
/) /7/,{///7//////////////////////4
jo) {”,f, ) f,//"’/
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For

For
i Fanel Base
Mounting Mounting

For PaNEL
MOUNTING

T, e
For Baste Mounting

The Celebrated Crosley V.T. Socket

A practically unbreakable socket of porcelain which because of its high
dielectric value is the most desirable socket material. Not only does
it eliminate possible ground hums but permits soldering of wire con-
nections. The bayonet slot is reinforced and the contacts are nickeled
and positive. It is designed for base or panel mounting and at twice

the price is & remarkable piece of radio apparatus. Crosley “Better—
Costs Less”, Price 50c.

Crosley Sheltran

In this piece of Croslzy apparatus we have a
completely shielded transformer, a feature
to be sought in this important radio part. Its
design has proven highly efficient in obtfain-
ing maximum amplification from modern
vacuum tubes. Itsratiois 1to0 9. Net weight
12%% oz. Area 1Y4x2146.7 Price $4.00

////
////////////1/171/;!///

,Z/ 7

/Z’f/,ﬁ;" i%%/g/// ////////4/,{///////////%
y

TS ESS
1COSTSLESS)
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MODEL B

MODEL B

Crosley Variable Condensers because of
their quantity production and simple
construction are almost unbelievable at
the price. Not alone this, but we claim
and substantiate this claim by laboratory
tests in one of the country’s leading uni-
versities. And in practical support thous-
ands of users through the United States
attest to their efficiency and vaiue. Model
“B” condenser, 0005 mf. capacity, die
cast frame, laminated wood panels. Price
without knob and dial, $1.75.

SR

Variable Condensers |

MODEL A

In Crosley Variable Condensers it will
be noted that the contacts of both plates
are positive, eliminating to a great de-
gree the internal resistance that develops
in a short time, in the air type con-
denser from corroded spring contacts,
ete. Variation is accomplished thru the
book action of the plates by a cam.
Bach Crosley Variable Condenser is test-
ed to withstand 1000 volts before ship-
ment. Short circuiting is impossible.
Model A is conservatively rated at .00056
mf. capacity. Lamipnated wood frame
and plates. Price without knob and
dial, $1.25.

Crosley Model C Variable Condenser

Crosley Variable Condensers are superior to the interlocking type for this reason: de-
pending upon the air for dielectric the necessarily wide gap between the plates means

low capacity for given unit of plate area.

Mica is the insulation between plates of the

Crosley type condenser and will stand much higher voltage than the average air con-

denser.
porcelain plates.

$2.25,
/,{,///

min RO},

Y.

i

Its safety for C.W. work iz readily apparent. Model (. constructed with
Capacity runs from .001 to .0018 mf.

W
/ " i, /{////

Sl
IWBEARATUS)

Price without knob or dial,

7

I,
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Variometer Parts

Made in great guantities in our large wood
working factory. Crosley Variometer parts
are accurate, of neat desien and very moder-
ately priced. Stator and rotor forms are
furnished complete with all necessary hard-
ware for assembly according to individual
ideas.
Made of poplar wood and nicely

shellaced. ..............oo it $1.50

E/////////// / 2

i/ o D
)

1

T/// ZR /

i
1.1

complete assembly.

/
i
i/

The New Crosley
R.F.T.A. Unit

{Radio Frequency Tuned Amplifier)
Croslev Radio Frequency
Amplifier, R.F.T.A. unit.

a new comer in the Crosley line,
designed to add one stage of tuned
radio frequency to the Harko Senior

Tuned
This is

. V. It increases the range, effi-

Write for further details of this new unit.

I,

7 /////////{/{{{///////({{{//7 v

//////////fi/

Crosley Vario-Coupler Parts

The Crosley Vario-Coupler parts consist of a for-
mica tube, rotor and the necessary hardware for
All parts are made with great
accuracy and can be assembled perfectly and neatly.
Rotor diameter is 314 inches.
inches. 'Tube diameter 3 3/16~”. All parts com
plete with necessary hardware, $1.50.

Y,
ESSK/

ciency and volume of the Harko
Senior to # wonderful degree. Price
$15.

Tube lengths 214

.
v
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RADIO EQUIPMENT FOR
IMMEDIATE DELIVERY

PHONES TUBES SETS

Fed;:rai 2200 s Ra

ohm ....... 8.00 diotron Grebe CR 5..$80.00
Federal 3200 UV 200 ....$5.00 | . $

ohm ....... 10.50 | Radiotron RORK
Dictograph Uv 201 . 6.50 Amplifier .. 55.00

3000 ohm .. .12.00 | Cynningham Grebe CR 9..130.00
Brandes C 300 . 5.00

Superior ... 8.00 C cneham Westinghouge
Everett 3000 unningham

ohm ....... 7.50 c301 ...... 6.50 RA. Tuner ... 68.00
Stromberg . 7.50 A, P. Detector.. 5.00 DA Amplifier. 68.00
Baldwin attach- A.P. Amplifier. 6.50 '

ments for all o P o Aeriola Sr. .. 65.00

phonographs 15.00

R-3 Magnavox 45.00

Murdock 2000 VARIABLE
ohm ....... 5.00

Murdock 3000 CONDENSERS .
ohm ....... 6.00

Chelsea NL 3..%$4.75

Phone Posts AERIAL WIRE

Chelsea NL 4.. 4.25
Each 7 77c doz.
Cont:cts:tl‘::ee ‘;iz::, Arco 11 ,..... 3.50 | Solid 100 ft.....40c
nickeled, Doz. 30¢c Arco 23 ...... 4.25 Stranded 100 ft. 59¢

per 100..... $250 | Arcod43 ...... 4.75

Purchases sent prepaid to your nearest shipping point to within 500 miles of Pittsburgh.

resiaes 100 72 RO S ENBAU M e rressunce, 74

MW W 7
Dealers and Jobbers R % .4, Z
WANTED E LESS
We can make immediate 3 : WIR Z
shipment. 3 /
For the Argus Light- 3 CATAL()GUE

ning  Arrester  Radio

== Whether ou are interested
type Accepted by the =3 ¥y

in a complete radio receiving EZ=

g;;?e?:wmers Labora- === outfit, or a half a dozen

E bmdmg posts, you'll find the

List_ at $1.50 particular instrument, best

Big Seller for your needs, in Corwin's §
SURE~SAFE~—AND catalogue. Send 10 cents, =

SUBSTANTIAL {ceredited to your first order

for your copy today
Where’s the nearest mailbox? &

A HCORWIN &Q0.
4 West Park St.Dept. D4
Newark New Jerseq

Weather Proof—-
Porcelain Cover

WRITE US TO-DAY

The Radioart
Supply Co., Inec.

132 So. Howard Street,
AKRON, OHIO




CLASSIFIED ADVERTISEMENTS

%ix cents per wovrd per insertion, in advance. Name
and address must be counted. Each initial .counts
as one word. Copy must be received by the 10th of
month for succeeding month’s issue.

WEST COAST signais all over the room with 4GL
radio frequency iransformers. Range 200-600. Price
$3.18 each with circuit. Savannah Radio Shop, 1223
Fast Duffy St., Savannah, Gn.

SELL: 14 K. V. A. Thordarson, $15; 2 Saco Clad
Amplifier transformers $3 each: Murdock O.T., $3.50;
Remier Amplifier panel, $4; Transmitting Oil Con-
denser, $4. W. J. Baker, R. 15, Dayton, Ohio.

IMMEDIATE. DELIVERY—Cinpp-Eastham tuners and
amplifiers—types H.R. and Z. Remier goods of
quality. Ewerything in the line of parts. Write for
complete lists. R. D. Briggs, 32 Cutler 5t.. New Lon-
don, Conn,

TRIPLE. GEAR honeycomb coil regenerative receiver
including coils and Radiotron Detector $80.00. Box
205, Williamsport, Pa.

cheap and delivered promptly. Mack Guyton, Cotten

Plant, Miss.

SPECIAL: Switch levers, complete with knob, bush-
ings, etc., 114” radius, $0.35 coin. Walter R, Hanse,
778 E. 99 St., Cleveland, O.

EDISON NICKLE ALKALI CELLS for “A” Batteries:
1.3 volts 225 ampere hours $8.50. {Three of these
cells will run a ¥.T. 1 for 250 hours) 6.8 volts 228
ampere hours $30. F.0.B. New York City, Edison B
Battery clements 6¢c per set postpaid. A. J. Hanks,
508 Montgomery 3St., Jersey City, N. J.

FOR SALE Westinghousse RA Tuner used 3 months
$50.00. B. J. Hyatt Mt. Vernon, Ohio.

FOR SALE: 8VH’s 1K.W. spark set complete; aiso
100W.—& to 25Y. spark set. Write for partic
on these and Z00 chemicals. 8VH.

TELEFUNKEN & Crocker-Wheeler 3 KVA 500 cvele
motor generators. Fine for your tubhe set. Hanry
Kienzle, 501 E. 84 Street, New York.

FOR SALE: Panel type transmitter consisting of
LK. W. Packard transformer, Murdock rotor, Dubilier

WANTED: Grehe CR-7. Must be In good order and
cheap. What have you, Cash is waiting for bhest
offer. Burrow, Box 813, Teague, Texas.

RUBBER STAMP with iarge call letters 50c; Radio-
gram and Relay Radiogram blanks 25c¢ per hundred.
Post cards 60c hundred. Send us your orders. Caro-

lina Printing & Stamp Co., Wilmington, North Care- °

lina.

., and Murdock O.T, $30. Francis u-
man, St. Petersburg, Fla.

WANTED: Synchronous rotary, with motor; Boston
key; very heavy O.T. Write Harold Koontz; Buffale,
Wyo.

WANTED & bu

condition secon
Ashmont, Mass.

key (Vibroplex, not Cootie) in goocd
hand. 1BAN, 99 Beaumont Street,

IMMEDIATE DELIVERY—-Radio Magnavox R-3 West-
inghouse Storage “B” Batteries $5.80; Detector and
two step amp. in cabinet $35.00; Moorhead detector
and amp bulbs $5.00 and %$6.50. Chesaning Electric
Co.. Chesaning, Mich.

SHORT WAVE RECEIVER in hinged oak case. Primary,
secondary and coupling wvarisble. Regular =«

STATICS? Get this combination 2 step radio fre-
guency amplifier and detector with Meyer's tubes,
minus detector $37.00. 2 step audio frequency ampli-
fier with Mever's tubes $35.00. Loop control set with
icop $18.00. Other standard equipment—write for
flrl-.ices. Rubert Lewis, 625 So. Chuwrch St., Princeton,

tube apparatus but supplied with crystal detector, with
terminals for audion or amplifier. mplete with 2,000
ohm headset and aerial equipment %33 postpaid. Set
ajone, $25. Oak cases with hinged lids. Just the
thing for portable sets or wavemeters.

panel
29th Street, Philadeiphia, Pa.

AERIAL WIRE No. 14 copper 40c. 7-strands No. 22
70c, {100 ft. coils). Weight 2 Ibs. Immediate delivery.
Chas. L. Manning, 1558 Miller 8t., Utica, N. Y.

Size, six by / ORDER YOUR MAGAZINES thru me. Am confined to
nine by sight high, $3.00. With condensite ce[oron_f
33.85. Crescent Radio Laboratory, 1200 North",

wheelchair. Will gladly quote prices on club orders.
New or renewal. Lowell Martin, 911 North Tenth

. 8¢, Lafayette, Ind.

SELL: Variometer set, détector and three step with *MUST SELL My single circuit radiophone receiver

bulbs and *“B” Battery. (ther apparatus.
Decker, Baldwinsville, N. Y.

PRINTED CARDS—Description of your station with
QRA. 500, $4.00; 1000, #8.00, delivered. Sumples on
request. Donald Detwiler, 38SB, 1120 Virginia Ave,,
Washington, D. C.

TRANSMITTING PARTS to be sold below cost—
Three essential parts of excellent Transmitting Set,
in perfect condition and excellent working order, to
be sold as a whole or separately. Motor Generator set
with synchronous disc discharge-—$80.00; Switch Board,
$25.00; Transformer—2KW 240 cycle—38$20.00. Only
one of each item. Write at once for details if inter-
ested. Doubleday-Hill Electric Co., 719 Liberty Ave.,
Pittsburgh, Pa.

Morris

SELL—Improved Reinartz tuner $20.
step $55.

C.W. Transmitter,

Det. and two-
Beverly Dudley, 4909 Fletcher $t., Chicago.

motor generator, filter, chopper,
microphone, key, Thermo ammeter, Voltmeter, plate
ammeter, transformer, 7}%¥Y-—1000 hard rubber
panel, quick change over C.W. buzzer, chopper, self-
rectified C.W., wvoice, excellent order, %200.00, J. E.
Egleson, 12 Felton Awe.,, Ridley Park, Pa.

FOR SALE: Westinghouse Dynamotor, Motor 10 voits,
Gen. 350 voits Army tvpe %28, 2 Stage Multiau-
diph Loud Speal Complete. Cost $75.00. Sell $25.
Faske, Eastern Parkway, Brooklyn, New York.

FOR SALE: Grebe type CUR-6 and Grehe CR-7 re-
ceivers; DeForest multi-wave tuner; 25 honeycomb
zoils; Grebe detector; Grebe two stage amplifier; Ra-
diotron detector and amplifier tubes! Radiotron 5
watt power tubes; Edison storage hatteries; New
Eveready 100 volt B batteries; Wireless Specialtg A{:-
paratus Co. Type QS-500 KW transmitter. Al sold

140

including detector and two stage amplifier, all in mis-
sion finished oak case. Hardly used. Will sell com-
piete including phones, plug and bulbs for $130.00.
Send for photo. W. M, Mervine, 608 Parry Ave,,
Palmyra, New Jersey.

A REAL radio frequency transformer for amateur use;
beats anything on the market; range 200-600 meters;
designed by 4GL; price $3.15 each postpaid anywhere
in 6!‘ 8. Circuit with each transformer, Savannah
Radio Shop, 1223 East Duffy $t., Savannah, Ga.

BLACK FIBRE PANELS for amateur sets 7"x18%% %"
$1.258 cut to order $0.01 sq. in. Immediate delivery.
Geon. H. Mollaban, Lowell, Mass.

EDISON B BATTERY ELEMENTS. Make your own.
Can be recharged and lIasts for yaears., 200 ampere
hour A batteries, guaranieed #%35.00, rry Morrell,
52 Goife St., New Haven, Conn, .

FOR SALE: 4K W. Acme Transformer $20. Eight
tooth Benwood Gap, aluminum case $18, 15 K.W.
14500 wvolt Dubilier condenser %$20. Step down toy
transformer $2, Amrad wavemeter $4, 1,/20 H.P, motor
$6.00, 3 one gallon size leyden jars $8. Willard Mor-
ton, 12 North Park St., Bangor, Maine, -

RADIO APPARATUS—-S@RJ for lists, all new appara-
tus and miscellaneous materiai aiso. C. M. Neeser, Fitz-
gevald, Ga.

OZARKA (tested) ©Galena Crystals insure strong
signals and loud speech. Guaranteed sensitive. For
uﬁ: by Radio Dealers everywhere, or sent prepaid,
for 18¢ (coin). Dealers, Jobbers and Manufacturers
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write for prices.
Kansas.

WILL TRADE mmy 3 KW, Spark Set for set of
Honey Comb Coils or other wireless apparatus. P.
T. Perdue, Salem, Va.

FOR SALE: 500 Volt Generator $18.00. All letters
answered, J. Planty, Warren Ave., Niles, Ghio, 8ANW,

NEW WESTINGHOUSE RC for Grebe CRD or sell. B
South Ohio, Atlantic City, N. 1.

EDGEW!SE COPPER .033x.295x33%,” diameter 50 turns
$3.50 Postpaid. Radio Specialties Co. Connellsville, Pa.

Ozarka Minerai Company, Lawresce,

step $105, Magnavox R3 large horn $39.50. Magnavox
three step $95. Dozen Burgess “B” 22, tapped $2.00.
ANl new, never used. Twenty per cent with order.
balance collect. Gee. L. Rariden, Bedford, Indiana.
GREBE CR3 $45.00. Grebe Detector and two step
amplifier $40.00. Both fine condition, Wesley Robin-
son, Jr., 5t. Mary’s, Georgia.

FOR SALE: BAIG spark: new Y K.W. Packard fac-
tory mounted i3200 voits $25; 8 point Hyrad inclosed

FACTORY TO YOU. 4GL radioc frequency trans-
formers, 200-800 meters; within reach of all, price
$3.15 each postpaid; circuit with each one. Savannah
Radio Shop, 1223 East Duffy St., Savannah, Ga.

CONDENSERS. All you want. Real, man-sized varia.
bles, 23 plate, $3.00; 43 plate $3.75; Fixed, phone con-
densers 25 cents Grid 25 cents; Grid with fixed leal
30; Same with variable leak 35 cents. Add postage.
Crescent Radio Laboratory, 1200 North 28th Street,
Philadelphia, Pa.

AGENTS WANTED in every city and town to sell
standard radio apparatus. Attractive discounts given.
If interested, write at once stating age and radio ex-
perience., Wilmington Electrical Speciaity Co., Inc.
912 Orange Street, Wilmington, Delaware.

LOOK AND ACT: Several Radio Magnavoxes with
old style horn; otherwise good as new. Price $39.50.
F.0.B. H. F. Witzler, Perrysburg, O.

PATENTS-—Protect your invention today. Write for
1922 Illustrated Book Free. Radio-Electrical, Chemi-
cal and Mechanical Experts. A. M., Wilson, inc. 310-
16 Victor Building, Washington, D. C. (Successors to

business established 1891 by A. M. Wilson,)

gap ball-bearing mounted $10; R. & M. ¥, H. P. 3400

rpm induction motor $18; 114" heavy ribbon copper
O.T. $6; oil immersed d. $4; lete $55.

;;Vm. Schmezer, 75 Amanda Ave., Knoxville, Pittsburgh,
-2

CUNNINGHAM AND RADIOTRON DETECTOR TUBES
Four Fifty. Amplifiers 3ix dollars. Large Burgess B
Batteries two twenty.five. Get our list. Radio Supply
Co., Weedman, Il

FOR SALE 1, KW, Spark Transmitter. Meteor Trans-
former, Oscillation Transformer, Oil Condenser, Rotary
Gap and Motor, Condenser and Key $55.00. F. 3. Tude,
St., L.a Crosse, Wis.

BARGAIN! Z-NITH REGENERATIVE TUNER, iate
model, sell $35.00, cost $55.00, also 1 K.W. Trans, set,
consisting of 1 K.W. Thordarson Transformer, Rotary
Gap and Motor, Condenser and Key $55.00. F. S. Tude,
2252 Giddings St., Chicago, 1l

QRA? 1FZ—Not Lynn but J. E. Thayer, Farmington,
N. H.—Please correct call book O.M.

DON'T BURN OUT Your tubes and B hatteries, B
battery fuse 28¢. {coin); sell 1 K.W. spark set $40.
Virgil Thomas. Dix St., Muncie, Indiana.

BUILD YOUR OWN WIRELESS Telephone and
Musical Receiver, Don't Wait for a Set. We hear
Chicago, 900 miles. Fine on good nights. Pittsburgh,
Newark and New York come in Good and Loud—
Yau Can Do the B3ame on a Single Bulb., There is
Radio Music in the air each evening, and the living
voices of the artists can be reproduced in your own
home and enjoyved by wou and your friends. Are you
satisfied with your receiving set or would you like to
build one that will receive over 8,000 miles on a
single bulb and quit experimenting? One that will
be equal to any vegardless of claims and price—with
which vou can hear Honolulu, California, German, South
American, French and English stations and practically
all of the high powerful foreign and domestic sta-
tions, as well as amateur stations as far west as
New Mexico, and the phone and music. Anyone
can sssemble this outfit and wire it up, and the
remarkable ranges that wmay be obtained will sur-
prise  you. hy not make a set up to date and
efficlent? Don’t experiment with unknown circuits.
We will promptly mail you our sample diagram of
a complete short and long wave receiver, 175 to 20,000
meters, together with complete instructions for wiring
and assembling, price of each part and where they can
bhe bought, leaving nothing to guess about, on receipt
_of fifty cents in coin or stamps. Here is a diagram
no one can afford to be without. Virginia Novelty
Company, Desk 4, Martinsburg, West. Va.

FOR SALE—C.W. Transformer for 110 V. 2000 voit
secondary with mid tap, filament winding 12 volt with
center tap, kenotron winding 12 wvolt with center tap,
ideal for 50 watt tubes $28.00. Arthur L. Walser,
Chesaning, Mich,

ALWAYS MENTION Q $ T WHEN WRITING TO ADVERTISERS

SEND TEN CENTS for our new large 32 page catalog
describing our course entitled “How to Learn Radio at
Home.” National Radio Institute, Dept. 1332, 1348
Penn. Ave.,, N, W., Washington, D. C.

TESTED GALENA CRYSTALS From our own Mines—
shaped, and tested at the mine in best standard

hookup-—direct tp user. A real crystal—not a pin-

head. Twenty-five cents postpaid, five for $1.00 to

goupruyers. Ozark Crystal Co., Box 1, Morrell-
n, Mo.

for $50.00 takes it. H. L. McCarter, Ogdensburg, N. ¥.
AUDIOTRON BULB_WANTED. Must be in good
condition, Fred B. Teeling, Bath, Me.

SELL—-Bell rotary spark gap, 8 stud: mﬁne shape.
$22.50, R. F. Fowler, Frankfort, Indiana.

4GL RADIO frequency transformers; DX, fones and
800 meters; $3.15 each with circuit. Savannah Radio
Shop, 1223 East Duffy St, Savannah, Ga.

LET US HELP YOU PREPARE YOUR STATION FOR
THE FALL SEASON!

Valuable ideas, ingenious kinks, reliable construc-
tional dope—receiving as well as transmitting. Al
contained in the hack issues of QST described below
in our 3 SPECIAL OFFERS

Qur announcement last issue brought a big response
from wide-awake amateurs.

Get YOUR copies before the copies you most need
are exhausted.

OFFER NO. 1—0ctober 1918, May to August 1917,
inclusive; June and July 1919, all post-

paid for....... i veicieen. .. 3100
OFFER NO. 2—April to December 1920, inclusive,
postpaid for..... ...t $1.00
OFFER NO. 3—March to November, 1921, inclusive,
postpaid for,.......... e $1.00

Pin a dollar bill v this ad, checking the offer you
want, and seund it in NOW. Or better yet, send in only
%250 and let us send you ALL THREE OFFERS.

SPECIAL. ANNOUNCEMENT!
We can still supply a few copies of June 1921, ST,
20 cents, postpaid, which contains complete informa-
tion on the original Reinartz Tuner. ‘Nuff sed!

Mail your order and remittance to

THE AMERICAN RADIO RELAY LEAGUE
KENNEDY BUILDING, HARTFORD, CONN..
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OU better provide adequate protection

against lightning. [Install a Crouse-
Hinds, 60-ampere, 600-volt Lightning
Seitch. It is mounted on an impregnated
nonhygroscopic composition base.

CROUSE-HINDS CO.
SYRACUSE, N. Y.

NEW YORK CHICAGO
BOSTON

cHN

1 . Single-Pole Double-Throw
Price Price Kuife Switch
‘East of Mississippi River West of Mississippi River for Radio Station
$4.00 $4.70
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This Book
written

for YOU

Mr. Ballantine, an amateur and a
sonsulting engineer of 14 years ex-
perience, says this in the preface:—-
“Since connecting up my first re-
ceiving apparatus in 1908, [ have
longed for a certain type of radio
book; a book from the pen of an ama-
teur, radiating the true amateur
spirit of inguest and investigation, a
book chockfull of practical informa-
tion and suggestions for new things
to do and instructions for going about
it. In a word, & book which would at
once ignite the spark of enthusiasm
and furnish material to carry it on.

And so members of the A.R.R.L, now
have an authoritative volume written
for them especially by one of their
fellows. In keeping with the true
amateur spirit, the price has been get
to fit the average purse.

FILL iIN, CUT OFF, AND MAIL

David McKay Co.,
Philadelphia.
Gentlemen:

Please send me = copy of Radio
‘Telephony for Amafteurs, for which [ am in-
elosing $1.50 and 16e extra for mailing. And
burry it along as I am anxious to iry ount sev-
“’!‘{ll of the new i{deas mentioned in the Q8T
ac
Tours fruly,

Name

Address ..

Cloth Bound
290 Pages
150 Cuts
Specially
Priced $1.50

These ideas will better
your phone work

Here are some of the high spots. On
MODULATION you get not only a
clear and weceurcfe understanding of
how sound waves are impressed
on radio waves, but also instructions
for building efficient sets. FILTER
CIRCUITS, too, are covered with full
data for making special transformers.
Then, there are more transformer
designs for RADIO and AUDIO Fre-
guencies. And special attention is
paid to LOSSES--in both the set and
the Antenna.

How to make sure of
Your Copy

Radio Telephony for Amateurs is on sale
at nearly all bookstores, And, too, the up-
to-date vadio dealers earry it (they find it
just the thing for answering the many, many
guestions put to them), If your regular
dealer does noi have the book, USE THE
COUPON.

DAVID McKAY CO.
Philadelphia
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A Greater Working Range

The most useful portion of condenser adjustment spreads over a
dial turn 214, times greater in the CONNECTICUT Variable
Condenser than in the familiar rotary plate type.

The well designed circuit for short wave lengths usually employs
capacity not exceeding 400 micro-microfarads. The CONNECTI-
CUT Condenser has over 300 degrees of dial movement below
that capacity, against only 120 degrees in the rotary type.

NEGTIGUT

/
. |  COMPARATIVE GALIBRATION CURVES /
GCONNECTICUT VARIABLE CONDENSER /
0 ANDA FAMILIAR ROTARY TYPE
DIAL MOVEMENT SHOWP IN /
DEGREES OF REVOLUTION
700
i ya /
o0 £ 7
g 45 /
jdee ¥ " 4
£ & /
500 g .Q.o .
g b 7
hoo & // 9‘@/"/
<N
oo /) connECTICY L

2e a9 20 80 106 2O 140 wo 180 200  E20 P40 €60 FRO D00 30 D40

The end of the scale, where capacity change in the CONNECTI-
CUT type is somewhat more rapid, is generally little used in any
condenser. In practical operation (below 400 mmf.) the gradual
capacity change of the CONNECTICUT Condenser and the
greater dial rotation, permit most accurate settings.

Ask for radio bulletin A9 describing the conden-
ser and other CONNECTICUT radio apparatus.

B CONNECTICUT %:22:COMPANY

| Meriden
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As Hlustrated

Price $7.25
*No. 2606

Amrad BASKETBALL Variometer

There are SIX styles of Amrad Variometers and Vario-
Couplers—each a BASKETBALL.

The unique method of winding, high electrical efficiency,
trim appearance, lightness and rigidity, have won for

BASKETBALLS an enviable reputation.
BASKETBALLS are used exclusively in Amrad Short

Wave Tuner 2596—one of the reasons for the enormous
demand for this instrument. BASKETBALLS are also
used in the new Amrad Tuning Units. Quite naturally,
the BASKETBALL is the vital element around which is
built Amrad Crystal Receiver 2575-—the Beginner's Re-
ceiving Set de Luxe.

Ask your dealer to show you BASKETBALLS and IN-
SIST on the exclusive Amrad basket-weave. If your

Amrad BASKETBALL Va- dealer does not stock, place your order with him and he
riometers were awarded the

Certificate of Excellence by will secure it quickly. Look for the green and yellow
the New York Evening Mail Amrad labels in the better stores.

Radio Institute on May 20,

1922. Bulletin O, mailed Free on request, de-
Variometers: $6.50, $7.25, seribes the Amrad BASKETBALL Vari-
£11.50. ometers and Vario-Couplers. Complete

. catalog incliding latest Amrad designs 10
;/la;.xgé.Couplers: $7.75,$8.50, cents in stamps.

AMER RICAN | i\ADIO AND [NESEARCH (ORPORATI oN

205 College Ave., Medford Hillside, Mass.

New York District Office Chicago District Office
13 Park Row , 218 So. State St.
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