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RADIO BROADCASTING|

It is not at all unusual that local amateurs, newly
/ interested in Wireless, through the Broadcasting,
should prefer Atlantic service. But, when orders come
V from Pittsburgh, New York, the Middle West; in fact,

| 4 from all over the country, there must be some reason.

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.

| Of course, we have established a reputation for

answering all mqmnel frankly and promptly. When

| we offer suggeluons to a customer, we never recom-

} mend an expensive outfit when a $25.00 or $50.00 set

{ will meet his particular needs. Many customers leave

| the entire choice of their equipment to us and in every
case, they have expressed complete satisfaction with

s our choice.

We have prepared 'three Bulletins, 19, 20 and 21
| which describe a wide choice of standard equipment
to receive wireless telephone broadcasting. These will
[ he sent free on request to any reader of QST.

! The Radie Corporation’s “C.W.” manual and cata-
| log 25c. per copy.
l :
|

ATLANTIC RADIO COMPANY,INC.
727 Bostton St., Boston,Mass.

5 TEMPLE STREET, PORTLAND, MAINE
115' BRIDGE STREET, SPRINGFIELD, MASS.
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RAC-3 AUDION

Price
AUDION
and

Receptacle

$4.50

AUDIO
FREQUENCY
AMPLIFIER

RADIO
FREQUENCY
AMPLIFIER

AUDION
OSCILLATOR

Full Size
FIRST UNIVERSAL AUDION

Manufactured under DeForest Patents No. 841,387 and No. 879,682

Radio Audion Company

90 Oakland Avenue,

RAC-3 Audions are interchangeable without

Jersey City, New Jersey

tating critical readjustments.

Maxi insulation between ﬁhnent plah and ¢rld
tormlnnls resulting from type tube

RAC-3 Audions are not critical to A or B b y
adjustments.

Low battery Fil t current 0.8 amp.
at 4 volu. mxhn\un. Plate voltage 2 to 22 volts.

Clear cl'mll and great sensitiveness on long distance

Porfect oscillation for use In memtlvo clreulu

P

Maximum direct mechanical contact between audion
leads and receptacle clips.
le block

Audion base caps and R lded Grade

A Condensite.
Receptacle block is designed to it Imﬂt-
p H m up panel

Small size. R Non N construction for amplifier panel.
tub: ndm“d‘:o to hanical vibrati ° may be made from front, back or sldu
NOTICE

This tube is not sold or purchased to be used as a detector of wireless waves. Any
vendor or user liable to prosecution for infringement of puunt. This tube is
ice acting as a detector for the purpose ‘'of am,
*ncy currents or as a genmerator of

for such use renders the
seld for use in tandem with another device
radie eor audio frequ

or sale of it

£ ith
N‘h frequency electrical Yilll eher

After Nevember 7th, 1922 the RAC-3 Audion will be nvallabh as a Detector and no longer limited for
device detecter.

use in tamd with’
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ondensite

Beware of tl'xe 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, so has
Radio produced the outlaw manufacturer.

The 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 “anything” regardless of 1
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 you 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. J

CONDENSITE COMPANY OF AMERICA
BLOOMFIELD, NEW JERSEY

!
|
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Eveready “A” Batteries
hardwood box, mahogany finish
—convenient handle, nickef lzhted ®
—rubber feet protect the tab!
~—insulated top prevents short circuits
—packed vent caps prevene spilling
No. 6860— 9o Amp. Hrs.—45 Lbs.—g18.00
No. 6880—110 Amp. Hrs.—s52 Lbs.—§20.00

Eveready “B” Battery No. 766
Equipped with 5 positive voltage
taps ranging from 164 to 2214

e enging from 1834 o 2 For Better Results
Binding Posts—an exclusive
Eveready feature. Price §3 0o

USE
eVEREADY
“A”and “B” BATTERIES

with your radio set

For sale by the better radio
supply dealers everywhere

Eveready “B"” Battery No. 774

Equipped with 6 positive voltage Send today for descriptive booklets

taps at 414 volt intervals ranging

fsmn_) 18 é'c! 43&\"0‘1;.3. I;:hnes(ock NATIONAL CARBON COMPANY, Inc.
ex;::?url?ve é\‘:erea::lyl?ztu:’:? rnt: Long Island City, N. Y.

#5.00 Atlanta Chicago Cleveland

. Kansas City San Francisco
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“ELECTROSE"” is made in a number of gradeg for various requirements, each grlde possessing lpeeid char-
ncteristics.

Insulators and insulating parts and devices of special sizes and forms, designed and made to order.
SOLE MANUFACTURERS

60-82 Washington St. 27-37 York St.

66-76 Fromt St. 1-23 Flint St.

Brooklyn, N. Y., America
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Super-Regeneration

An Invention of Tremendous Importance to the Amateur

By K. B. Warner

gathered at a meeting of the Insti-

tute of Radio Engineers, Edwin

prard Armstrong on June 7th gave
. his new invention of super-regenera-
tion to a tense and expectant audience in
the form of a paper entitled “Some Recent
Developments of Regenerative Circuits”.
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-
cation.

Indeed it seems to do all of that. For
super-regeneration is the thing about which
so many wild rumors were floating around
—the 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 & hundred
thousand times as strong or thereabouts.
The methods are astonighingly 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
short-wave' radio amplification, and even
to make junk of the super-heterodynes,
than which up to this time..... etc.! Mr.
Armstrong will deliver a paper on his new

rinciples before a specia? meeting of the

adio Club of America in late June—a

BEFORE the biggest audience ever

paper for the practical amateur, complete

with constants, number of turns of wire,
etc.—and 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
LR.E. paper and the diagrams are repro-
duced therefrom with the kind permission
of Dr. A. N. Goldsmith, L.R.E. secretary.

As we all know from experience, oscilla-
tion represents the theoretical limit of am-

lification in our present-day receivers.

ow often, in approaching ecritical 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 bulb ﬂop‘?ing into oscillation!
The increase in amplification just below the
oscillating point is amazing, and if only it
could be squeezed a 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-
cillation, by means of a trick. We say a
trick, because the oscillating point is
theorétically the limit but by an artifice
this is got around and any amount of am-

lification 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. 8 is well
recognized, it consists of supplying energlvl
by some process akin to feed-back in suc
a manner as to enforce the oscillations in
the circuit, causing them to attain greater
amplitude and thereby having the same
effect 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 as great as
the positive resistance, or it may just equal
it, or it may be greater than the positive
resistance. Let us examine each of these
in turn:

When the negative resistance is less than
the positive (which is the case in our re-
generators of today), the oscillations in the
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circuit attain a steady amplitude of a value
dependent upon the effective resistance;
this amplitude is always finite, is reached
in a finite time, and dies away to zero when
the exciting e.m.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 builds 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 a finite time, then the os-
cillations have a finite amplitude; if at
any time the exciting e.m.f. be removed,
the oscillations continue forever at that
same amplitude, for the circuit has no re-
sistance. This is merely a theoretical case

r—
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intheuuofa{moccillaﬁoutom
mpliﬁoam"h - t s t!u_purpmf o’w.
per to des e a princt 0,
ased on the free oscillation which is
quantitative and without a lower limit.
This new method is based on the
that if a periodic variation be 7
in the relation between the negative amd
positive resistance of a circuit containing
inductance and capacity, in suck manner
that the megative resistance is alternately
greater and less than the positive resist-
ance, but that the average value ‘:_ﬁ re-
sistance is positive, then the circuit not
of itself produce oscillations, but durimg
those intervals when the negative resistance
iz greater than the positive will
great amplification of an impressed e.m.f.”
In other words, currents would increase

——
xR

Fig. 1

and cannot be attained in practice because
of the imperfections of vacuum valves.
Now when the negative resistance is
greater than the positive the effective re-
sistance of the circuit is negative and the
free oscillations set up as the result of im-
ressing an e.m.f. build up to a theoretical
infinity regardless of whether or not the
external e.m.f. is removed. The rate of
the building-up Frogress 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-
creased. No oscillations will occur until
an exciting e.m.f. 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 effects in an audion circuit, note what
Mr. Armstrong said:

“It i3, of course, impossible with present-
day instrumentalities to set up a system in
which the mnegative resistance exceeds the
positive without the production of oscilla-
tions in the system, since any irregularity
in filament emission or impulse produced
by atmospheric disturbances is sufficient to
initiate an oscillation which builds up to
the carrying capacity of the tube. It is,
however, possible by means of various ex-
pedients to get 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 non-oscillati circuit of
negative resistance were available, but all
such negative resistance circuits oscillate
when excited. Mr. Armstrong leeordhg
sought and found a method whereby
effective resistance of ordinary tor
may alternately be increased and
at a very rapid 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 resist-
ance predominates its effect shall be such
as to prevent oscillation. In still simpler
words, the effect is much as if he had a
rapid-action switch which fed alternmately
into the circuit a negative and positive
resistance.

This scheme has all the benefits of radio
frequency amplification per se, as it is a

“firgt power” device, the amplitude of the

effects depending upon the amplitude of
the impressed e.mlo Half of the time
it is creating amplification (and the
fication when negative resistance
ates continues to rise even if the
e.m.f. is removed) and the other half of
time it is “killing oscillation”. There is
theoretical limit to the degree of
cation without oscillation—it is limited
by the carrying capacity of the tube.
is no reason why the very weak
an amateur station across the

Mz r%

I
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may not be fed into a 260-watt power tube
nmi a quarter kilowatt of signal-modulated
eutput made available if desired.

ow to secure this desired periodic vari-
ation in the ratio of the two resistances the
negative may be varied with respect to the
positive, the positive 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 variation is an important matter and

QST 9

Fig. 1 shows a practical circuit in which ~
the negative resistance is varied while the
positive resistance is held constant. This
circuit is recommended for C.W. and for
spark, the latter presumably “on the mush”.
Valve R, the super-regenerative amplifier,
is a conventionally-arranged regenerator
except that in its plate circuit is an induct-
ance-capacity combination that is likewise
in the plate circuit of another tube O, the
oscillator which creates the resistance varia-

T

Fg. 2

depends upon the nature of the received
signals. At bast the choice is a com-

m:nu, particularly in telephony, as the
r 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 I.C.W. and spark
telegnph{ if the natural tone is to be pre-
served. If one does not care about losing
the natural note of the signal, then a lower

tions. By 0’s action the normall -gener-
ated negative resistance of valve R’s cir-
cuit is increasd and decreased, and the fre-
quency of the variation depends upon the
oscillation constants of valve O. Generally
this is at an audio rate, the inductances in
O’s circuit 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-

-

g)
yA

g————

||| iR
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frequency may be emploYed with greater
amplification and a signal like receiving a
spark on an oscillating regenerator. For
({*W. telegraphy, where an audio note is
essential, the variation frequency may well

be 500 or 1000 cycles, but this note would

be the same for all C.W. signals and for
better selectivity the variation frequency
may be beyond audibility and a separate
heterodyne used, thereby securing hetero-
dyne selectivity and this system's super-
amplification. .

ances and the phones placed in its output
circuit; but if a super-audible frequency is
used in valve O the phones may be placed
directly in the plate circuit of the amplifier
R, 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 grid 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 audio oscillator at O, it is
customary to use it at a super-audible fre-
quency, particularly for telephone reception.

Fig. 8 shows the third case in which both
positive and-negative resistances are simul-
taneously varied. For the real amateur
who wants to have lots of fun with sixteen

QST
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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 signal frequency component.
This latter, being in tune with the valve O,
is 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 troubles are experienced
when this is tried, but may be got around
by a simple expedient: the second harmonic
of the first amplifier valve is very strong,

&

H

0

e Z

L

-

2000000

[}
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or so adjustments, Mr. Armstrong recom-
mends this circuit. Altho it is very critical
of adjustment and extreme care is neces-
sary to obtain the super-regenerative state,
he says it produces more amplification than
either Fig. 1 or Fig. 2. In Fig. 3 the ampli-
fier R has a second feed-back circuit
L,C, and L,C, whereby it oscillates at some
lower frequency. This does two things:
(1) it creates a superimposed variation of
the negative resistance generated in the
plate circuit of R; and (2) at the same time
it produces a variation in the positive re-
sistance by varying the grid of valve R.
The question of phase relationships between
the positive and negative resistances is
handled by a variation of the coupling be-
tween L, and L, and by adjustment of
capacities C, and C,, there generally being
a disparity in their values. The separate
detector D is necessary as a rectifier.

Mr. Armstrong uses hard tubes only, recti-
fying 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. Its
action is likewise difficult to explain but is
somewhat as follows: incoming signals are
amplified and become impressed upon the
input circuit of the oscillator O, where they
are rectified by virtue of the grid bias bat-

4

and if the input circuits of the second valve
are tuned to this harmonic, reaction is
avoided. Mr. Armstrong showed a dia-
gram in which the two steps of super-
regeneration had their positive resistance
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 circuit diagrams above have con-
templated coupling the super to the antenna
by means of tuned circuits, but Mr. Arm-
strong 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
amplifier when the resistance becomes nega-
tive, with the result that the system oscil-
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 a separate heterodyne to create the
amplifier frequency at which the super-
regenerator (of whatever type) operates.
This system of amplification is free of in-
terference from sparks—shock excitation 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 26 feet from
the loud-speaker; yet when the super-re-
generator was connected in with two tubes,
one as an oscillator-amplifier and the other
as detector, with audio frequency varia-
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 performed on the tele-
R})one signals of WJZ with similar results.

r. 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 to get this
copy to our printer's we have had no
opportunity to test the circuits 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 to the

Police Chiefs. Nearly every city,

town, or burg that boasts a Police

Chief or Sheriff received the mes-

sage. The novel part of this relay was that
no prearranged schedules were made nor
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.
local time on June 3rd, 4th, and 5th for
someone to break loose with the message.
In many localities the air was in absolute
silence listening for the message. Many
times it would ie heard coming nearer but
fading or swinging would cause part of
the text, address, or signature to lost.
The silent competition between receiving
stations was intense until some station got
a complete copy. The rush then was to
deliver it and then broadcast 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 376 meters
by several stations who opened a sealed en-
velope containing the message. The mes-
sage was as follows:

Nr 1 fm San Francisco Cal $rd—
To AU Police Chiefs and Sheriffs—
Please attend Convention of International
Assoctation of Chiefs of Police at San
Francisco June nineteenth nineteen hundred
twenty-two—
(Sig) 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 copy was correct due
to very adverse receiving conditions. Since
then Headquarters has been flooded with
copies of the message receipted by the vari-
ous officials all over the nation thus show-
ing the effectiveness of the relay.

Several incidents in the relay were quite
interesting. 2BDR, after struggling with
terrible QRN to 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 mugic :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 to deliver jt
until the next day because he had his small
gister to watch while the family was away.
7WG up in Idaho had a bad electrical storm
on the only night he co 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.
8ANB handled his message over to a very
snappy Chief who would not sign his extra
copy. BANB thinks from the way he acted
he was not in good standing with the Inter-
national Assoclation of Chiefs. 8NY 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
ll;gkular affidavit from the Department of

olice 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
somewhat of a shiver as the formidable
letter was opened. 1PP had an awful job
to get his dad to let him stay up but finally
he got him interested in the relay and when
the message came thru 1PP-Sr. got as ex-
cited as 1PP-Jr. and hitched up the car and
son and dad together delivered the message.
3QV in Philadelphia had bad QRM from
arc lights, rain and QRN were fierce, and
conditions seemed about right for a murder.
Parts of the message were copied from
several stations during the night but not
until 2FZ broadcasted it did 3QV drag out
the mill and then the flivver to drive in the
rain to the city hall.

In addition to the stations mentioned above,
the following deserve special mention: 1DH,
i1NW, 10T, 1PR, 1AAK, 1ASY, 1BDT,
1BDU, 1BJP, 1BJS, 1BGP, 1BNL, 1BRL,
1BYV, 1CAB, 1CIK, 1COT, 1CQM, 2AR,
2CT, 2FC, 2FP, 2FZ, 2MN, 20E, 2UU,
2AIF, 2AWQ, 2AWS, 2BCC, 2BDR, 2BNC,
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2BOI, 2BXD, 2CBT, 2CEJ, 3BZ, SLP, 301,
3TJ, '3XW, 3AAO, SAAY, 3AEV, SBAY,
4BX, 4MN, 5F0, 6%A, 6XC, 52X, 6CC, 6CF,
61V, 6VK, 6ZX, 6AAU, 6ACR, 6AJH,
6AJN, 6AJR, 6BAK, 6BKX, 6ZAF, TBK,
ING, TNW, 7YA, TACA, 8AY, 8SP, 8UG,

-8XU, 8YN, 8Z0, 8ZZ, 8ACF, 8ACM, ﬁAHY,

S8ALX, 8ASL, SAUE, 8AUO, 8AQO, 8A
8AXC, 8AXX, 8AXZ, SBEP, 8BIL, 8BIW,
8BKQ, 8BLY, 8BNY, 8BPP, 8BND, 8BUQ,
8BXF, 8BXX, 8BYI, 8CEI, 8CMI, 8CTD,
9BK, 9EI, 9LI, 9WZ, 9ZJ, 9ZN, 9AAW,
9AEN, 9AFN, 9ALR, 9AMZ', 9BQW, 9DJF,
9DVD, WRR and Can. 3DS. Quite a quan-
tity of stations having no call letters picked
up the message, delivered it and forwarded
us a signed copy.

Judging from the letters that have come
in a great deal of fun was had by all. We
have demonstrated what we can do in the
summer static season and that it is the
:gl'egraphimg amateur that accomplishes

ings.

Some Suggestions Regarding the
Beverage Antenna

Which first rose to

rominence 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, 1FK.

HE Beverage antenna, is an exceed-

ingly efficient collector of electro-

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 unidirectional, giving absolute silence
at a point 180° away from the station de-
sired. This is a big improvement over the
loop, which gives signals at a maximum
from two directions 180° apart.

The system is very simple and, once ad-
justed, rarely needs any attention over a
considerable rangs of wave lengths. The
chief difference between 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 Seotland during our
Trans-Atlantic tests, is similar to Figure 1.
The length of wire to be used is usually
specified as one wave length but it is not
necessary to have such a lonf wire. For
two hundred meters a wave length would

*The Reinartz tuner seems especially adapted
to this aerial, its exciting eircuit being aperi-
odic in itselft.—Bd. -

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

Neither are its directional characteristics
so exact that it must point precisely at
the station desired. A variation of a few
degrees makes practically no difference.
For example, a Beverage wire pointing east
will receive about seven-tenths the energy
from the northeast or southeast and of
course little or no signals from the north,
west, or south. It is suggested that the
subject of spherical triangles and great
circle arcs be looked into before laying out
a Beverage wire to receive from a long
distance to the east or west 8o that it may
be directed sufficiently to the north to com-
pensate for the curvature of the earth.*

Referring to Figure 1, the antenna A is
a single wire which may be any height
practicable, generally between six and
eighteen feet. At the station end of the
line is the transformer L,L, which couples
the energy from the antenna to the re-
ceiving set. The exact values of the coils

*Knowing the latitude and longitude of two points,
A and B, the angle at B (8) between line AB
and true north can be found by substitution in
the following formulme:

tan M—tan (90°—diat. B) cos (long. A—long. B)
cot B cot (long,A—long.B)sin([90 °—lat. A]—M)

esin M

—Ed
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will have to be determined experimentally
as there is practically no data available as
yet on the behavior of this system at short
wave lengths. It is suggested that coil
L, for waves between 200 and 600 meters
should consist of about 30 turns of No. 24
D.C.C. magnet wire on a three inch tube and
L, a ta?ped coil with a total of about 60
turns of the same size wire. The tightest
eoupling will in general be found to be best
80 as to get the maximum energy.
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second method has been devised that over-
comes this difficulty. :

In Figure 2 we have two wires going to a
transformer L,L,, the primary of which is
grounded thru the non-inductive resistance
R. Signals or ether disturbances striking
both wires equally go to earth thru the
resistance and produce no effect on the set
if everything is balanced, as the current
induced in L, by the halves of L, will be
equal and opposite. On the other end of

Drrectron of Lrave/ of static or sipro/ weves

ore rot heard.

Direction of trowel of sgnal waves heard

FIG. 1

The resistance R at 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 b
the capacity in farads (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.

L

[LILAES
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the wire the secondary L, of the trans-

former L,L, connects to the middle tap of

the primary L,, When signals 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 no current in L, but the
current to ground flowing thru induces

a current in L, which ctrculates thru the
two antenna wires as 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 signal
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

Q—W‘&/‘{mw’/:fsr’ynv,/ww——
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The resistance probably will be in the
neighborhood of 200 ohms and should be
non-inductive and variable in small steps.
The ground at the far end of the antenna
need not be as elaborate as a transmitting
ground because additional resistance is
added in the rheostat. However, the
ground should be deep enough to have a
constant resistance for all weather con-
ditions so it will not be necessary to make
daily changes in the rheostat. The system
when properly ad&'usted is so very much
better than the ordinary one that it is well
worth a large amount of effort.

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

FIG. 2

P
E—J
v

and the same distance above ground as in
the case of the single wire.
For L, and L, wind 30 to 50 turns of No.
4 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 L, is 80 to 60 turns on the
same size tube. The coupling should be as
close as possible between L, and L, although

it may found desirable to loosen the
coupling between L, and L,. R probably
should a variable resistance around 200
ohms. Due to 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 variable
condenser C and inductance L, be inserted
(Concluded on page 58)
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Modulation in Radio Telephony

A Pape: Presented by L. C. F. Horle* at a meeting of the Radio Club of America,
Columbia University.

as applied to radio telephony, I have

nothing new to bring to you. In this

article, however, I want to review the

various methods of modulation which
have been used in the past, and also to
point out several lines of experimentation
which should be fsllowed up.

The problem of modulation is as old as
radio. This may not be in the aspect in
which we have become accustomed to think
about it, perhaps, but, if we define modula-
tion by ‘“the degree to which the wave
form of the radio-frequency current de-
parts from constant amplitude”, we find
that this departure or degree of modula-

" tion is involved in the problem which we
have been trying to solve in all types of
transmitters.

In spark sets the attempt has always
been 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 sinusoidal
wave, the greater has been the resultant
interference; and second, the greater this
departure the less power we are able to
use with a given aerial.
show more clearly what is meant by this.
The last of these figures shows what we
have been accustomed to call a highly
damped oscillation, 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 a 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 a 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
secured a wave-form in which the decre-
#Consulting Radio Engineer,

lN discussing the subject of modulation

Figs. 1, 2, and 3 -

ment is practically zero; that is, the wave
shows almost no decay and is almost com-
pletely sinusoidal. (Fig. 1.) Having se-
cured this long aimed-at result, 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-
ceiving circuit to see what happens to a
wave of this type. Fig. 4 gives the con-
nection diagram of a simple rectifying cir-
cuit 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

FIG.

FiG 2

AN
V FIG. 3

Properties of the crystal, it is converted
nto a wave form such as is shown in Fig.
6(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(c), were super-
impoesed on a direct current, Fig. 65(b).
In the receiver, however, in order to make
the incoming energy eﬂ”ective 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,

i

FIG 4

T

T9

It is evident then that no signal will be
audible in the phones if the transmitter is
kef'ed in the usual manner. The only re-
sult will be a starting and stopping of a
direct current through this part of the cir-
cuit. This accounts for the dull clicks
which are heard when a continuous wave
transmitter is operated near our receiving
stations. Since a detector is probably less
sensitive when a direct current is flowing
through it, 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 is modulated, as in Fig.
6(a) where the current in the trans-
mitting antenna never becomes zero, or
rather where the wave never dies out. This
is rectified by the detector in the receiving
circuit as shown in Fig. 6(b), and then
is broken up into its two components, Figs.
6(¢) and 6(d), as described before. The
high-frequency component passes through
the telephone condenser, while the low-
frequency component goes through the tele-
phones and gives the signal. It is to be
noted, however, that it is only the “humps”
in the latter current which affect the tele-
ﬁhones, and that the D.C. component passes

irectly through and causes no response.
Thus if the modulation is not complete,
part of the energy, while it is ﬁresent in
the receiving circuit and actua 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 be modulated by the
voice, if the greatest signal strength in
the receiver or the greatest range is to be
attained.
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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
satisfactory modulation scheme, was a high
frequency generator of reasonable capa-
city. The latter has been available for
years in the form of the are, and recently
in the form of the high frequency alter-
nator,

The problem of modulating the arc has
been unsolved for years, and even 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 a8 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 (@)

FIG.5 (b)

FIG. 5 (©

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 about as much power is be-
ing absorbed in the modulator as is being
absorbed in the antenna. This relation is not
at all precise, of course, but in a general
way, the capacity for power absorption of
the modulator must be about 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 probiem which is met in
the attempt to modulate high-power gener-
ators 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 micro-
phone. The oldest type of these is that
which uses a telephone transmitter in the
antenna circuit, where the change in the re-
gsistance of the microphone caused by the
voice causes a change in the antenna cur-
rent much as is shown in Fig. 7. This
scheme was worked with varying degrees
of success by the Federal Telegraph Co.
on the west coast some ten or twelve years
ago, and also by the DeForest Co. and the
Colling Co. in the east, at about the same
time. In all cases the power capacity of
the microphone was the limiting factor in
the operation of the systems, and invaria-
ably because of the limited modulation pos-
sibilities of th.s piece of apparatus, the
transmission was extremely unsatisfactory.
The capacity of the microphones was in-
creased by water-jacketing and similar
subterfuges, but even then only a small
fraction of the power was modulated. A
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 very good con-
ditions. These several limitations which
militate against the general use of absorp-
tion systems for modulation suggest the
advisabil’'ty of two other methods.

The first that suggests itself is one in
which the power of the generator is made
to vary by a control of its source of power
in some manner whereby the criterion of
equality of power capacities may be ex-
pected not to hold. The second is one in
which the reactance of some part of the
eircuit is changed with a resultant change
in the wave-length of the transmitted wave,
or with a change in the current in the an-
tenna. This latter scheme offers infinite
opportunity for experimentation. Several
methods have already been devised to ac-
complish this result, 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 frequency alternator and Mr.
Ernest Amy’s magnetic modulator are the
two that.come to mind at this time. In the

former the generator is connected to the
antenna in such a way as to include an
iron core inductance, the reactance of which
can be changed by the voice currents.

value of the inductance can of course be
changed by providing the iron core with
two windings, one of which carries the
voice currents, and the other of which car-
ries the working current, the voice current
circuit being protected against the induced
radio frequency current. The inductance
and consequently the reactance of such a
coil will depend on the values of the excit-
ing currents in the windings. Variations
of the values of these will change the flux

FIG.6 @)

FIG 6 (b)

’

T

FIG.6 (<)

FIG.6(d)

density in the core, and hence the induct-
anee of the coil as a whole. If such a coil
is placed in the antenna circuit, or in a
local circuit coupled to the antenna cireuit,
and tuned to resonance with it, the wave
length of such a circuit will be wvaried
by the voice current flowing in the exciti
winding, and this change in wave le
will cause the current in the antenna ecir-
cuit to be modulated by the voice. This
method has the advantage that relatively
small amounts of power will cause rather
large variations in the reactance of the coil,
and hence vary the current in the antenna
between very wide limits. For the control of
a single 100 K.W. alternator, however,
many times the power available in a mi-
crophone is required. However, the fower
required for modulating the output of such
an alternator is, peﬂmtﬁa not over 1% of
the total output, and this is a us

improvement over the ordinary lblomhn

method. -
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Mr. Amy’s modulator is sup to
operate on a very similar prinm{) e, 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 circuit. he 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-
cisely.

Aodilotor

/ Gaenerstor
Sl
+ FIG.7 (a)

LAMAAAALAALAAL
LA RRAURAURRR

Antenna Current-Umodb/atad
F16.7 (b)

AT
|UUJUU UUJUU

Antenns Current -Moduloted
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It is conceivable that a scheme might
be worked out whereby the reactance
method of control may 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
sgecial circuits and sgecial eguipment 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-control 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 amYlifying characteristics sug-
gests immediately the possibility of the con-
trol of large values of power by the use of
comparatively small amount of power. In
this connection the grid circuit 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 causes 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.

r. Kischpaugh in his paper before the
Radio Club of America some time a
showed characteristic curves which ma
this point very well. This is shown in Fig.
8. 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.

Lt

Grd Vo’fdy«

L FIG. 8

Unfortunately, however, minor variations
of the constants of the antenna or local
circuit will destroy any adjustment which
is obtained in the grid circuit, and only by
constant readjustment can the circuit be
kﬁpt 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 transmitter, the grid-
modulation circuit usually results in very
serious distortion.
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These then are the objections which mil-
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

TO W

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 is viewed as part of the power
supply or part of the generating circuit.
This circuit 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 &eason, 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 types 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 make
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 Ddylight Tests

By P. F. Robinson, Division Manager

N Sunday, May 14, 1922, the N. E.
Division of the A.R.R.L. conducted
its first daylight relay on its routes
from northern Maine to southern
Connecticut, i.e.,, 1BRQ to 1AWB.

The tests were arranged with the view o
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 traffic cannot be

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., etc.
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.
Considering that & 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. Eight
messages successfully completed their jour-
ney during the schedule set for them and
two others which got hung 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 using ‘%})ark were all heard o.k. while
only one C.W. station came through from

the north. The southern 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 practically the entire division,
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
%n account of loss of their records in the

re.

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
Secretary of Commerce’s Cup for
America’s Best All-Around Amateur
Station for 1921, in which the major
portion of the apparatus is to be
home-made, were considered by a special
meeting of the A.R.R.L. Board of Direction
on May 26th. It was of course, a process
of elimination. When each director had
studied all the entries and announced that
he had made a decision in his own mind,
the chairman called for a vote and it was
unanimously in favor of Louis Falconi’s
well known BZA at Roswell, New Mexico.
The announcement that the 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 last 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
A.R.R.L. Board of Direction but specified
that it was to be primarily an encourage-
ment to home-construction—apparatus 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 year.
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 5ZA is a
real performer and will be glad to see this
recognition given his long and hard work.
Bravo, Falconi, attaboy!

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 Louis

ZA was installed at the conclusion of

the European War. The Present set

is the result of three years’ improving
and rebuilding. In every case efficiency has
been the main consideration in the design
and construction of the apparatus. How-
ever, good appearance was taken care of as
much as possible and still maintain effici-
ency. The apparatus is entirely home-made
and the larout 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.

(4) Receiving cabinet.
(6) Aerial and ground system.

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
b-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 5-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-

Digitized by GOOS[Q



20 QST

num was obtained from a wrecked aero-
plane, cut into strips and bent like angle-
iron.) Iron has been avoided as much as
possible in the construction of the set, and
all unnecessary metal of whatever nature
has been left out. Another point followed
in design of the set was the elimination of
all variable condensers. The wiring dia-
gram is given in Fig. 6. Grid coil adjust-
ment is made by variable coupling and vari-
able inductance, the combination of the two
giving any adjustment desired.

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 screen is placed over
the holes. Just under the radiation meter
is a large knob which controls the change-
over switch, to throw from C.W. to phone.
This switch is really two switches in one.
One is a single-pole double-throw and
throws the modulator grid from oscillating
to modulating position and the other is a
single-pole single-throw which shorts the
radio frequency choke coil between plates
in the C.W. position. The blades of the two
switches are linked 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 circuit of the speech
amplifier. In the left lower corner is the
filament voltmeter and the right lower

. inch long are soldered end up to
for taps, every other tap mﬁ’
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corner is the plate milliammeter. Between
the two meters is a variable grid leak which
is used in connection with a fixed leak for
close adjustments. Under the grid leak is
the microphone jack. This jack is fitted
with two auxilliary contacts which close
when the plug is inserted; these contacts
control the lighting of the speezh amplifier
tube, the tube burning only when plug is
in. The large post at the right of the %lnel
is for aerial connection and the small bind-
ing YOSt at lower right for ground. The
small posts under the jack conmect to the
storage battery and to the transmitting key.
In the upper left of the panel is a sm&
switch to throw the voltmeter from power
tubes to amplifier tube. Om the side of the
set may be seen the resistances used in the
speech amplifier and the small panel on
which is mounted the amplifier tube, modu-
lation transformer, and fixed condenser.
The handle controlling the grid coupling
and inductance is also visible. Part of the
antenna-plate inductance can be seen. Re-
ferring to the photo of the back of C.W.
set: The antenna-plate inductance with

grid coil inside is plainly seen.
coil slides on two brass rods a ed to the
large coil tube. The large coil is wound
on a B-inch tube, threaded 5 to the inch,
with 40 turns of No. 8 bare hard
copper Wwire.

-dra’
Pieces of the same wire

2 inches apart. Plugs with h fit

wire taps are used for connections.
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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 taken every 10
turns and brought to a switch fitted to end
of grid coil tube. The switch handle is
extended so as to project from the side of
the unit and a good insulating handle
fitted to it. Thus the number of turns in
grid coil and its coupling are controlled at
once. The socket assembly is home-made
and has 4 sockets to fit 50-watt tubes, all
on the same bakelite base. Intergrid chokes
and protective gaps are built in. The audio
frequency choke in the D.C. power lead
was made by winding about 4 pounds of
No. 28 enameled copper wire on an open
core 1% inches square 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 and the modulation excellent. The
rheostat at the left of the photo is in the
filament transformer primary. The fila-
ment transformer is 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. Y 7

ntenna,
/n,fludarzce

Smafl
/ndt':’co

FIG. 1

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
wmng is done entirely with No. 8 copper
wire for the power circuits and No. 14 for
the modulation circuit. All connections
are soldered. The complete unit is very
rigid and easily handled. It might be
added that to date only two 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 I.C.W., a chopper is
connected in the ground lead in a very novel
way. To my knowledge I have not seen
any description of this arrangement for
the chopper. It is connected as shown in
Fig. 1. It will be noticed that all the
chopper does is to short a small inductance
of a few turns of heavy copper wire, thus
changing the wave length every time con-
tact 18 made. If the inductance is made
large enough, reception can be made on two
waves. For best results, however, the
change in wave should be only a few
meters. This arrangement has the advant-
age of making the wave somewhat broad,
and for calling it is ideal. A better method
would be to have two chopper dises so
that when one is in contact, the other is
not. Thus the set could oscillate at one
wave at 8 time only whereas with the other
arrangement it is doubtful if all of the
energy is actually modulated. Results have
been perfect.

ﬁYoaznf

FiG.2

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 g‘ressed the filament volt-
age went down. hat spoiled the tone so
that the compensating wave method of
signalling was attempted. That system
works OK as to tone but the disadvantages
were so 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

compensating wave caused . The
flickering trouble was solved by the ar-
rangement of Fig. 2. As will seen a
small variable rheostat is connected in the

primary circuit of the filament transformer.
A relay is connected so that when closed
the active portion of the resistance is
shorted. The winding of the relay is con-
nected in the negative lead of the 1000-
volt circuit supplying power to the plates.
The action is as follows: when the key is
open, the tube filament current is 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 voitage remains constant. By

Digitized by GOOS[Q



22

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 brilliancy 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 Yengthened for the purpose, and the
shaft projects thru the front of the panel.
It will be noticed that the gap disc is housed

Audio Freg Choka

T Phone
Rovero Freq )
RTINS |
= Mod

4

FIG.6 ] 1
Connection Diagram %
for Cw.-1.Cw. -

Canterpoiie  Fone Set

normal with key down, thus saving 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 Set

This is a 1 K.W. rotary gap spark trans-
mitter. It comprises a 1 K trans-
former in duplicate, rotary gap driven by
a “synk” motor, copper strip O.T. oil
jmmersed condenser, and thermo-couple
radiation meter. The set is mounted as

Swrteh Boord

by a cover fitted with double glass front so
that the gap action can be noticed. The
stationary electrode holders are made of
3" copper pipe with rather thick wall, and
threaded the whole length. The holders
pass thru two holes in the panel and are
bolted by two heavy nuts on each side of
panel. Slots are cut in their ends for the
l-inch-wide stationary electrodes. Small
bolts thru the end of the holders clamp the
electrodes tight. This construction is rigid,
to say the least, and absolutely takes the

gap out of the toy class. So many

of the gaps on the market are

) (&.—% : ot . nitagebfog looks, andf the little nick-
Ch L/ - eled binding posts for connections
o tter | l paunder| are truly amusing when 2-inch
ribbon is advised in the oscillating
lowooc 1L L /.___i:::' A% | circuit. Very close adjustments
2o e +—+4 can be had with this gap and there
o= is no danger of warping or other
L1 disturbance destroying the adjust-

ae e cond bl

. e condenser is just visible
PorrS & imina L——’-’ back of the panel, behind the mo-

Recerving Set

oo -
one unit on an angle-iron frame in the
shape of an L, insulator feet being attached
to the lower section. g

Referring to photo: The spark gap is
mounted on a 1% inch thick marble slab
which is bolted to the upright part of the

Aerie/ -
orer Swi

‘ ‘fm‘ww
d o]
Vi

tor. It rests on the other part
of the frame. It is made up of %
inch plate glass 8 by 12 inches
and coner sheets 6 by 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
bakelite insulation. The condenser 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

Set
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1 inch wide. Two heavy battery charging
clips are used for the variable contacts.
The clips are made of brass, the jaws
straightened and thelead covering burned off.
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ceiving set is the cabinet to the extreme

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

The antenna system uses two masts 67 ft.

high. These masts each

A kick back preventer was made out of
two high-resistance rods 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. or spark set. A
large ammeter shows the power input to
the transformer. Switches control all of
the power, gap motor, transformer primary,
high voltage D.C., and a change-over switch
is provided to change power connections to
the main antenna change-over switch.
Fuses are placed in the power line. The
photo of the complete station will give an
idea of what the switchboard looks like.
See also Fig. 4. The main change-over
switch is just in front of the switchboard.
It controls the power to either the C.W. or
the spark set denending on h»w the small
switch 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 C.W. set.

The Receiver

The receiving set can be seen in 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 switching to
either step and also for two sets of fones.
This set has been used two years and has

g‘roven very sensitive. On one occasion, a
ord spark coil used by an operator on a
shi(f just out of San Francisco was heard
and worked with. The set receives the
C.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 mast, one
of them having been
raised by the writer with-
out any help. The guys
are broken up into 20-
foot lengths by insulators.
Turnbuckles 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
10% 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.

75 primary o
Jransformer

AAAA SRR
BAASIANNNNANNNN

FIG.3

The counterpoise consists of 6 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 a space of 50 feet. A more
elaborate counterpoise is planned.

Earth connection is made to three buried
hot-water tanks, to pipes, and to buried
wires.
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Results
The C.W. set has been used most of the
time with only 500 volts on the plates of
the power tubes due to lack of the other
500 volts, which was just recently obtained.

QST
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follows, “Your sigs QSA here every evening,
lease QST to me”. During the month of
ecember, the amateur both-way communi-
cation record was broken when direct com-
munication was established with 2ZL and

The C.W. sigs have been reported from
every state except Maine. 1TS reports sig-
nals 30 feet from the fones 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 date. Mr. C. J.
Dow of Wailuku, Maui, Hawaii reports as

msgs. exchanged. Mr. Godley, in his report
on the Transatlantic Tests in QST “t{:
“T wish to express my thanks for
assistance unwittingly fiven by one Mr.
Louis Falconi, station 5ZA, Roswell, N. M.
It will be a 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 I was to use was
under test, I used his very uniform signals
to check and recheck operation of the p-
ment. I did not only receive his si on
the regenerative and two steps but also
was able to get him nicely on a nine turn
loop in conjunction with a super-heterodyne
receiver, when his signals were of such
strength and regularity as to enable the
operation of a 4-ohm sounder by the in-
sertion of relays in the circuit”. Mr. God-
ley was at that time in New Jersey.

The following stations have been worked
with: 2ZL, XF1, 8ZZ, 7XF, 82G. NWO
while off coast of Virginia. Cloi in the
state of Washington. 5ZA has been re-
ported from every state except Maine, also
from Toronto, Vancouver, Morse, and
Ottawa, in Canada; ships as far as 1500
miles out in the Pacific, shigs off the coast
of North Carolina, ships in Honduras. Dur-
ing the Transcons last year, the spark
transmitter was one of the transmitters
taking part in the transcontinental
and connected 9ZN with 6JD.

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

and Juarez, Mexico. ot of
co!
o eoing S

It is regretted that a
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BZA can not be had.
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6ZA is very heavy. There is only

. one operator and the distances

s tep P covered are so great that trans-

Ll

2 L F—

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

+
FIG 5 WiriNG OF THE REGENERATIVE RECEIVER

distances and records being taken
down.

Some British Tube Equipment

of amateur radio equipment, QST

has had an opportunity to inspect

and test one of their “Ultra 1II”
Receivers. The Ultra III, we take it, is
representative of the best in British ama-
teur apparatus.

Now when an American amateur gets
hold of a 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 tuner 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
stage. Next are two telephone 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
Federal 226-W amplifying transformer for
the audio stage! The workmanship and
material thruout the set are wholly above
criticism — flawless — 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 arra as nearli as possible
like a schematic drawing. The Burnham
set is vastly different, as it must be in a

HRU the courtesy of Messrs. Burn-
ham & Co., London manufacturers

flat set with an almost-square panel. The
wiring runs in every direction and one
needs pencil and paper 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 bottom are the three rheos,
smooth-running and reminiscent of our
Remlers.

Figure 1 shows the

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

for regeneration. The method of coupling
the radio amplifier to the detector for waves
below 5000 meters is that known as react-
ance - capacity, while resistance -capacity
coupling is used for higher waves. The
reactance-cagacity method consists in effect
of tuning the output circuit of the radio
amplifier by the selection of the proper
amount of inductance, the voltage drop
across it caused by the signal of course
being greatest at its resonant frequency.
This arrangement will be better understood
by reference to Mr. Higgy’s Figure 2 on
age 35 of QST for last February. For
ong waves there is no need for adjusting
this anode circuit and in the Burnham set
when the selector switch is placed on the
right-hand stud marked “Long”, the 80,000-
ohm resistor is cut in to the circuit (in
series with all of the reactance) and it
becomes essentially a resistance-repeater
arrangement.

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

It should now be possible to understand
Fig. 2 without difficulty. The main thing
is the switches, S, and S,. These are two-
?osition switches and when both are in the
‘Off”” position the tuner and phones are
connected to the detector alone. When S, 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-
matically in the amplifier plate circuit.
Similarly when S, is “On” the high-fre-
quency amplifier is lighted, the input
diverted t> its grid circuit, and its out-
put then connected to the.detector. Now
here is an interesting thing, perhaps little
appreciated by the average American ama-
teur. Everyone knows that a 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
switch S, is equipped with extra blades
which automatically reverse the tickler con-
nections as between detector alone and
when it is preceded by r.f. amplification.

So much for the set. The valves are
nicely made and work very well. All are
hard tubes, working on 60 to 76 volts B
battery. Their detector, so hard that a
grid leak is essential, is as sensitive as most
of our gaseous tubes and more stable.
Altho requiring but 4 volts, the set is oper-
ated on 6 volts to get the proper grid biases
by means of the drops across the rheostats.
QOur only criticism of the tubes is that
whenever the set is jarred, even gently, the
tubes “ring” like a fire-gong.

d !

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 the
usual regenerative variometer instead of
using a tickler. The rectifier and audio
stage worked as prettily as any detector-
onestep we ever had but the radio stage
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 used 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. So the next
night we tried Coto-Coils, using tickler-
feedback, and got excellent radio-amplifica-
tion on 600 meters without regeneration.
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When we had the set working well on 600
meters, with good r.f. ampliﬁcntion 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 tell.

QST

27

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 ones 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 symbols
on the set, “L.T.” and “H.T.” (low tension
and high tension) for the “A” and “B”
batteries, respectively, got us all mixed up
and so we mixed them all 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.
a dpfiﬁcntion to overcome this loss before
additional benefit begins b% bﬁ e%(‘?erienced.

An Explanation of the ‘““Chicago Plan’’
By R. H. G. Mathews

P.‘Cll-:tlly forPltho conception of
. cago Plan''.

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

local amateur government known as the'

F in past years 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.

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

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 city of Chicago
naturally elects its own officers. These
officers then automatically become mem-
bers of the Chicago Executive Radio Coun-
cil, which body is composed entirely of
these officers of the various clubs, 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 Council
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 but not wishing to handle message
traffic and the third for long distance mes-
sage traffic only. It has also been found
aedvisable to limit operation so that any one
station may transmit during the local and
either one of the two long distance periods
on any one particular night, but under
no circumstances may transmit during both
long distance periods on that night.

‘Puzzle: Which is the new boy in the neighborhood?

Traffic Managers elected by the various
clubs carry out and enforce these regula-
tions, each traffic manager having juris-
diction only over the members of his par-
ticular club. No attempts are made to
enforce the regulations by radio but a log
is kept and violators notified either by tele-
phone or mail.

Inasmuch as it is naturally somewhat
difficult to impose a fine or penalty on a
continued offender it has been found most
desirable to divide the city into six dis-
tricts, apportioning each club one of these
districts for which it is responsible. Fines
are imposed on the clubs according to the
location of violators without regard as to
their membership in the clubs. In this way
exremely good co-operation has been se-
cured and since these regulations have been
in effect for several years the “habit” of
compliance has been formed and practically
?.o enforcement is needed at the present

ime.

With the coming on of radiophone broad-
casting the Chicago Executive Radio Coun-
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cil at first planned a change in its time
schedule to allow a definite period for radio-

phone listening. By sharp tuning of trans-
mitters, however, the necessity of settit;ﬁ
aside a part of the local transmitting peri
for this purpose has been obviated, and
since long 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 re
not necessary, the Chica; ouncil has
turned its attention toward taking care 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 discouragement of these new partici-
pants in the radio game, a policy of friendl
co-operation has been adopted and the Chi-
cago radio clubs, formerly composed en-
tirely of radio relay amateurs, are now
rapidly absorbing the new radiophone lis-
teners. This policy has helped both sides
materially as the clubs have gained many
prominent and influential members who in
turn have gained considerably through con-
tact with our “old timers” which have been
through the early stages of the game and
who have the knowledge that comes only
with hard experience.

Since the original adoption of the “Chi-
cago Plan” in the city of its origination,
similar plans of organization have been
adopted in practically every large city in
the country, where they are functioning at
the present time. We would heartily
recommend to the newcomers in this game
of ours a close study of the regulations
existing in their localities, bearing in mind
that these regulations were drawn up by
a majority of the radio men in that lo-
cality. If the regulations are not satis-
factory to any particular contingent it
should be easy to change them so that they
can be made fair to all sides as only by
adoption and enforcement of absolutely fair
regulations can any faction in the radio
amateur field hope to succeed.

lation was

Q.S.T. Critics
By L. Q.

NE Saturday the garage man came in
looking rather chewed up. It ap-
peared that the machinist had told

him how to grease differentials.

‘““Was he nasty about it?”

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

Moral—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

of amateur continuous wave trans-

mission, there has been a well-ni‘fh

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-
ly required, which are in most cases un-
obtainable on the market.

Amateurs are agreed that the results
obtaind by designing an instrument are
such that they are well repaid for their
trouble in carefully considering a problem
before starting actual construction. This
is especially true in the case of trans-
formers, since it is impossible for one to
guess 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
sufficient data, in as simplified form as

possible, to enable the design of almost any
small core type transformer up to one
kilowatt or even more. The formulae con-
tained herein are all obtained from stand-
ard commercial design data and have been
found to be thoroughly reliable. Each
formula is simplified as much as possible,
so that a minimum of substitution and
computation is necessary.

The equations fiven below are applicable
only when 110 volt, 60 cycle supply 18 used,
and transformers designed on this data
should be used on no other voltage or fre-
quency, when maximum efficiency is to be
obtained and the safety of the instrument
duly regarded.

The first things one must know when de-
ai%ning a transformer are the primary
voltage and approximate current, and the
required secondary voltage and current.
This information being at hand, all the
specifications necessary for the construc-
tion may be obtained quite easily.

In finding the number of turns on the
primary and secondary windings, substitute

the correct values in the following
equations:
700,000 110 S,
S,= s =
1 E

where S, is the number of primary turns
S, is the number of secondary turns
E, is the primary voltage on tap
E, is the secondary voltage required
I, is the primary current
I, is the secondary current.
After 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

inches=
1000

Cross-section of Sec. conductor in square
2

1000

Of course this does not give the size of
the wire, (B. & S.) but the figures obtained
are merely substituted in the follo ng
table and the size of wire selected whic
has nearest that same cross-section. For
example, if the cross-section is found to
be .0011 s% are inches, the table shows us
that #18 B, & S. wire is the nearest size.
(A larger size is always selected in prefer-
ence to a smaller one, in case the figure lies
between two values in the table.)

Size Cross-sect.in  Size Cross-sect.in
B.&S. square inches B.&S. square inches

inches=

6 02062 19 001012

K .01636 20 0008023

8 01297 21 0008363

9 .01028 22 .0006046
10 .008166 23 0004002
11 .006467 24 0003173
12 .006129 26 .0002617
13 004067 26 0001996
14 .003226 27 0001583
16 .002668 28 0001266
16 002028 29 .00009963
17 .001609 30 .00007894 -
18 .001276

After determining the size of the wire

to be used, the cross-section of the core
should be computed. This is found by sub-
stituting the number of primary turns and
the value of the primary current in the
equation:
001865 1,S, inches square. (NOT sq. inches)
This figure refers to the section obtained
by cutting thru the leg of the core at any
place.

A fixed rule can hardly be given for the
size of the “window” of the core, since the
insulation used varies so greatly, as does
the method of winding. In general, it is
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 transmitting tubes,
the voltage drop caused by application of
the load should not be overlooked. This
drop is usually more than expected; hence
it 1s safe to add 15% to the required
secondary voltage, thus allowing both for
the full-load drolp and any possible low
feed-line potential.
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Ourselves

of us at A.R.R.L. headquarters now,
and in the need for greater efficiency
we have had to coop up ourselves
behind separating partitions so that
sometimes days go by without our seeing
all of the gang. So just to get a good look
at each other we had a little dinner recently
at which the above photograph was taken

THERE is getting to be quite a bunch

manager; Miss Margaret M. (“Peg”) King,
book-keeper and cashier; Hiram Percy
Maxim, president of the American Radio
Relay League; Mrs. Matilda M. Herrick,
stenographer; . Warner, A.R.R.L.
secretary and editor of QST; Fred H.
Schnell, A.R.R.L. traffic manager; Mrs.
Marie C. Seltzer, advertising department;
Miss Margaret M. Mays, operating depart-

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

In this photograph, left to right regard-
less of perspective, are David H. Houghton,
QST circulation manager; Arthur Lam-
oureaux, files and mail; Mrs. Marjorie A.
Foley, circulation department; Robt. L.
Northrop, formerly assistant to the secre-
tary; Edwin C. Adams, QST advertising

ggr'i‘t; and Boyd Phelps, assistant editor of

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 are extended a cordial
invitation to call on us at 1045 Main St.
and look us over.

Book Review

radio, tons and tons of popular liter-

ture have been created on the sub-

ject. Books live longer than most

“other literature and so are the most
important additions to the language of our
art. Of books there have been many, and
it is our purpose here to review briefly
a few of them which have come to our
attention. There are so many of them,
and our time is so limited, that we freely
confess that we have not read a one of
them from cover to cover, but we believe
we have studied them enough to hazard
an opinion of their worth.

SINCE the rise of popular interest in

In view of the present scarcity of white
paper it is to be wondered why some of
them 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 cbviously have been
written only because there was a chance
to cash-in on the tide of radio interest.
Fortunately, however, they are not all that
way and some instructive and interesting
contributions have been made possible to
the literature of the art by the assured
financial success awaiting any radio pub-
lication at this time.
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“Radio Receiving for Beginners”, by
Rhey T. Snodgrass and Victor 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 radio?” The
circuit drawings are good, and well sup-
ported by numerous group photographs
of actual apparatus. It treats only on
receiving apparatus. Well written, and
fills the bill.

Mr. Camp, one of the authors, is a
director in the A.RRL. 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”, by Ray-
mond Francis Yates, former editor of
“Everyday Engineering Magazine,” and
Louis Gerard Pacent; The Century Com-
pany, N. Y.; 330 pages, 6x73%.

Here by long odds is the most interest.
ing and entertaining of all the new books,
and altho we do not know what its prica
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 comparison with the average radio text.
In most entertaining 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, a dentist
in Washington, D. 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-
lation 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 same 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 everyone’”, “radiophone re-
ceiving”, and “radio receiving for begin-
ners”, it is certainly a grand and glorious
feeling to encounter in the present work
the chapter headed ‘“Radio as a Hobby.”
Hooray for some regular fellers! “Radio is
the master hobby, it is more than a hobby;
it is a malady to which thousands of men
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are extremely susceptible.” So 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 described 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.
buzzer practice set is recommended, the
reader is told to attend meetings of a wide-
awake club and to undertake the immediate
learning of the language of the dots and
dashes. This book endears itself 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 a good fist and why he must have
it, how to get acquainted with the “hams”
in his neighborhood, and paints an entranc-
ing picture of the mysterious life 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 grograms. Our
Operating Department 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” gives 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 serving as radio editor on one of the
New York newspapers.

(Concluded on page 49)
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The New Radio Bill

E long-awaited radio bill has now
made its appearance as an out-
growth of the Department of Com-
merce’s Radio Telephony Conference
and was introduced in the Senate by
Senator Kellogg on June 8th and given the
number S.3694; while the identical text was
introduced in the House on June 9th by
Mr. White of Maine under the number
H.R.11964. In the Senate the bill was re-
ferred to the Committee on Interstate
Commerce and in the House it went to our
old friends the Committee on the Merchant
Marine and Fisheries. At this writing no
further action has been taken and no dates
have been announced for hearings. The
text of the bill now being in hand, arrange-
ments are being made as we write these
lines for an early meeting of our A.R.R.L.
Board of Direction to study the bill and de-
termine the League attitude thereto.

We are printing the complete text for
the information of A.R.R.L. members and
suggest that everyone read it over care-
fully. Get out your copy of the 1912 law
and compare the two. Notice that this bill
does not repeal the old law in toto but
amends it, principally by substituting new
Sections 1, 2 and 3. It is for the most part
the work of Congressman Wallace H. White,
who was himself 3 member of Secretary
Hoover’s conference, and shows deep and
intelligent study of the radio problem.

The general idea of the bill is that the
law shall not specify wave lengths or
classes of stations or any other technical
consideration but instead shall give almost
unlimited authority to the Secretary of
Commerce to clasgify 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 issue a broadcasting license
to every aspirant that asks for it, regard-
less of the chaos certain to result. 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 continue
and it is the primary purpose of the pro-
posed revision of law to 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.RR.L.
must be the effect 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 amateur and his wave length bands be
defined in the law. This has not been done
in the present bills. It is true that Regu-
lation 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 nor less than 150 meters but
it takes quite a stretch of the imagination
to construe that as a definite grant of those
wave lengths to us amateurs. Nor is our
existence given any guarantee.in the bill-—
we are not named as one of the classes
which shall always be provided for, as we
asked. Until our Board meets on the
matter we do not feel that there is more
that we can say on the subject at this
time.

Perhaps the next most important feature
is the matter of fees for examinations and
licenses, covered by Section 9. The fees
are small and will be no burden on the
amateur, and as the revenue obtained there-
by will result in a directly-improved in-
spection service, we believe everyone will
favor the idea. We have talked over the
matter with many amateurs and found none
opposed to it, while on the other hand it
was voluntarily suggested by several of
the amateurs testifying at the earlier
hearings.

" The third paragraph of Article C of
Sec. 2 is frankly a trust-busting clause
and we suppose there’ll be a merry little
scrap over it. Personally, we hope it
sticks. Then in Sec. 4 is an interesting
proviso making permits necessary before
the start of construction of all save govern-
ment and private stations. This seems a
most wise provision: it will save money
for some folks by stopping the erection of
undesirable broadeasting stations before
they get started.

It should be noted carefully in Par. F of
Sec. 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 and sun-
rise the way is indicated legally. It is
provided, however, that hearings shall be
held first, 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 bill

soon.
—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 oneliad course, is

the call of the out-doors. )
trigued by the fascinations of getting
broadcasts out of the air rather than loving
radio for its own attractions as a hobby,
eamnot 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
eombination of single-circuit tuners, tem-
peraments unused to sticking at the game
on hot evenings, and ears that can’t weed
owt 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 is doing the purchasing?
The stores tell us that their sales now are
almost altogether to amateurs—the 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. Cancella-
tions of equipment orders with the manu-
facturers have been as huge and as rapid
as the original orders. It seems that in
most towns where there were say a hundred
y;nential sales 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
deanlers in that little town totalled a
thousand! Much of the “bii business” is
therefore seen to have been largely fictiti-
ous and the wind is suddenly out of the
sails of many a hastily-launched radio en-

se.

dio fans, in-

ngst the countless radio dealers and
obbers speculation is rife as to “the
dture of broadcasting”. We are glad to
see that it is reali that the programs
are not good envough w0 bl iatierent and
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that something must be done to improve
them. The bigequestion is to determine how
they are to 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-
f'nms, with resultant improvement of what
8 now a very distressing condition in the
ether.

And now for a most important sign of

the time. The public is beginning to want
to learn the code! The average broadcast
listener gets a tummy-full of the mush on
360 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
buginess, a better-behaved ether in the
vicinity 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 broadcast recep-
tion was the rage and hundreds of thous-
ands of people were gettini up a wire in

the air and lustily laying the blame for
everything that interfered with their con-
certs the heads of us poor ;mateun, we
Mout that the time had come when
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we should share the air; that we no longer

could 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

() l:mit:ing hours as determined by local sen-
ent.

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 broadcast listener and
this is not fair. He doesn’t rate it. We
stand for a 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
still 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-
ly we do, particularly when trafic is light.
But are we then being fair to our ownm
game? No. We are entitled to part of
the evening, and after long consideration
your headquarters office is of the opinion
that it should advise you that you should
feel perfectly free to make use of it. It
has got 8o bad that some of us are actually
afraid to touch our keys. T his must not be.
Amateur relay trafic must continue. Why,
we know some fellows who more than once
have been telephoned as late as one o’clock
in the morning by novice listeners with an
impatient request to QRT while they lis-
tened to a 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 trafic QRM, and our attitude should be
the usual A.R.R.L. attitude—always ready
to QRX a bit for a fellow ham who’s trying
for a record 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, you know. Now be careful that there
is no radical stuff, no shouting, no wild-
eyed explosions. But we telegraphing ama-
teurs are doing a more important work
than all the broadcast listeners in the coun-
try and we are entitled to a place in the
ether. See that the broadcast listener gets
the lion’s share of the evening in which to
listen and when that time is passed, hop
to it!/. 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, even 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,
hold it.

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

A New “Chicago Plan”

LTHOUGH the proposed changes in
the radio regulations prepared by the
Electrical Committee of the National

Fire Protection Association were intended
only to be submitted 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 local inspectors.
It seems to ue that the preliminary pro-
posals of the code committee are being
abused. In Chicago in particular a city
ordinange 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 $1.50 for every re-inspection.
The basis for all of the installation pro-
visions of the ordinance is 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 purports to be desirable because
of the hazards to life and property that in
the popular imagination exist in improperly-
insulated receiving sets, so 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 not then be operated again
until re-inspected at an additional dojlar
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’ ccde, and no permit or re-
inspection 18 mnecessary; it is simply re-
quired that a notice of what is done be filed
with the proper authority. . .
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 page 58)
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An Echo of the 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 transatlantic 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 good U. S. amateur with American
equipment and an Armstrong Super could
be sent to England, reception of U.
amateurs would straight’way become com-
monplace. This statement was reproduced

_in the English “Wireless World” and caused
considerable commotion in British amateur
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circles. When the announcement was made
of a second Transatlantic Test, and that
the A.R.R.L. was sending Paul Godley, its
pxcked 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 promptly cabled
““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



36

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 a hat a “derby” might be and so had
to get up something special for the occa-
sion. (For some queer reason they call ’em
bowlers over there.) In accordance with
our promise made in an incautious mo-
ment, we also 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 ome
side the Union Jack and on the other the
Stars and Stripes, united by wireless flashes
which encircle 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.L.”, while on the front in
hand-painted lettering is “In Commemora-
tion of the Success of the Anglo-American
}Voizrfl’o;ss Test organized by the A.R.R.L.,

We must express our great admiration
for the beautiful way in which Mr. Burn-
bam “came through.” We thank you, 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
is nevertheless our intent to wear it on
official A.R.R.L. occasions. It fits perfect-
ly; thank you—our normal head size having
been given you in spite of the temporary
swelling 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 correspondence on personal or con-
temporary affairs is prohibited under the
general license. It is in this latter classi-
fication that American amateur radio falls
—rag-cheewing and relaying—and if a
French amateur wants to ca on such
communication he must name his corres-
pondents with whom he wishes to com-
municate paying an additional fee per an-
num of Fr. 45 for each kilometer between
his station and each corresponding station.

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

French Short-Wave Work
A recent issue of the French magazine
“La T.8.F. Moderne” displays considerable
interest in short-wave reception. It is
realized that interest in short-wave trans-
mission is w: up .in France but there
. are as yet but few. ie listen to the trams-
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misgions and information is desired by their
nm'lx‘n}t;eursdron shoft wnw; recept.ioli.gm
e aw a lesson from
recepgon of the recent A.R.R.L. transat-
lantic tests and while realizing the diffi-
culties of short-wave radio frequency am-
lification, they point out that the four
British receiving stations used
frequem;i amplification, which they con-
trast with standard American practice of
a regenerative detector with twe steps of
audio amplification.

The receiving equigment of Mr. Deloy,
French 8AB, is described. Although he has
heard no American stations this year, on
Dec. 16th in the transatlantic tests, at 12:89
o'clock he heard unmistakably the word
“test” on 200 meters, spark, very QSA,
good fist, the station’s signature containing
the figure 1 and he believes the letters
“0” and “S”. Mr. Deloy’s aerial is an
umbrella of three wires, 26 meters long
and 20 meters high. He uses an American-
built Tuska tuner, with variometer plate
tuning for regeneration, American dwin
phones and a French detector with three
step audio amplifier. The operation of U.
S. amateur equipment is relatively easy
for Mr. Deloy as he is “part American,
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 18th
issue of “The Wireless World & Radie
Review,” England’s leading radio Lﬁeﬁodieal.
are devoted to a description with working
drawings of a Reinartz tuner, by Mr. Percy
W. Harris. The author describes his reac-
tion upon reading the statements we made
about the Reinartz tuner in QST and “de-
cided to construct the tuner for himself
80 as to test the certainly 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 is of great
ifntex;es'i,: apart from the claims justly made
or it.

We were greatly relieved to find that
the British amateur seconded our estimate
of the Reinartz tuner for C.W. reception.
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
ouri comments and adds a few goods enes
to it.

In Mr. Harris’ tuner, instead of the
customary Reinartz spider-web, a conven-
tional cylindrical coil on a 8% " tube Is
used with the same excellent results.

“Frogs, Limies, Spicks, Wops and Yoanls”
‘We. have begun to wonder what we ama-
languages will do whea
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international amateur radio becomes an ac-
complished fact. For example, what will
American 1BGF think about the line of
stuff 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 to 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
readers of QST think of the feasibility of
this, and we wnuld 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 to it, to make it a feasible
thing? Is such a languagze capabie cof
handling our technical terms with under-
standing? Esperanto has many opponents
and it has some competitors-—for example,
;h(lro’can tell us anything about Idiom Neu-

al?

On the Hum iw England

The British amateurs are now showing
considerable backbone in their endeavor
to get greater freedom of operation and
are considerably ‘“on their ear” towards
the Postmaster General. Almost all of the
clubs over there are connected with a cen-
tral organization and their affiliated
strength is appreciable. They are handling
their negotiations in a high-grade, diplo-
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 to-
ward an extention of their privileges. Just
as we go to press with this issue word is
received from England that the Postmaster-
General, after consultation with other
government departments concerned, 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 com-
munications relating to the experiment in
hand and intended solely 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 transmitted 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-
wmission shall commence without previous
‘listening-in on the Wwave: logthi-which™ #¢ ito
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be used in order to ascertain whether the
progosed 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
uged for transmission.

New wave lengths are allotted: 1650
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.

ur congratulations, British amateurs!
This is a recognition that six months l§o
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
countries, you QST readers?
—K. B. W.

Amateur Radio in Porto Rico
By E. C. Steghens

Now that the Dear Old Static Season
is about to return upon us, and we read and
hear about such remarkable resuits going
on all around us, The Trans-Atlantics, with
QSA Hawaii pounding in on one tu‘:e; it
just 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 half
way from the U.S.A. on the route to the
South American northern coast, between
four and five hundred miles from the
nearest A.R.R.L. station and even less
than that from the Coast of Venezuela or
other South American republics.

Now, during the last four or five years,
and shortly before the World War began,
a certain few studious young native men
became interested in Radio. The pioneer
and leader of them all was Sr. Joaquin
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 real commercial radio installation
until he made a chance visit to a small
inier-island steamer which was placed in
the island service about a year before the
World War drew the United States into
action. Of course luring the war he was
restricted, doing li‘tle or n(thing except
studying intensely. The result was that
when the amateur restrictions wvre 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
4@ slép operitors were helpfal with advice

Digitized by GOOS[Q



38

as to design and the results from different

es of apparatus. The first amateur
license in Porto Rico was granted to Mr.
Agusty, 4JE. Owing to being 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 cycle 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. transmitter in operation. Tun-
ing and adjusting are under way at present.

Don Juan is the instigator of a real
amateur radio club, known as the “Porto
Rico Radio Club”, Box 868, San Juan,
P.R. He has been elected president also.
With the advent of the Club, we have about
a dozen other licensed amateur stations on
the Island, including Jesus T. Pinero,

4KT); Jose M. Maduro, (4KS); Alberto

. Graham, (4JV); and Enrique Comunas,
(4LG), who are all officers of the Club.

One of the features of the Club is a
eoncise course of instruction in radio
princigles, 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 a 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
quite mountainous, we have an abundance
of water power, which makes electric cur-
rent reasonable in price.

Of course most all of you have heard
NZR, a U. S. 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 extinct volcanic crater,
which is several miles across. NZR, an
arc station, gives us plenty of practice
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.

As to our plans—during the summer
months we are going to use our vacations
to advantage; the club installation must
be in readiness for the A.R.R.L. work next
winter. We are all going to be there with
some 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 effort
to come to the front in radio, put up a
station or two, and give us Citizen Radio
traffic for the U.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. Give us the same support you
are giving Trans-Continentals, “Trans-
Atlz}ntics” and Trans-Pacifics; we are with
you

During those world-famous tests we were
sitting tight down here, in the land of
Senoritas, Static, and Sombreroes, the Mag-
navox was squeaking, 1BCG was calling
also 1ARY and 1AFV. Our range includes
several “four” stations, particularly 4GL,
with ‘“eights” and “nines” all coming in
very QSA. The question of static 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, altho during the day
we experience little or no interference from
it. It also seems 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

ind. This is the reverse in the northern
emil?here. However, during the months
of ovember, December anuary and
February we have very favorable results
for real “DX” work.

Another point of interest to the Island
amateur is the establishment of a radio
store in San Juan. They have installed a
radio receiver of standard make, 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 68)
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F. H. SCHNELL, Traffic Manager
1045 Main St., Hartford, Conp.

Coast and the Secretary presents
the Operating Department report
in his absence.

The effect of summer weather is very
noticeable in the report for May—in fact
perhaps more noticeable than it will be
when we become used to hot weather and
to straining our ears to hear signals
through static. It is perhaps only logical
that with the coming of pretty weather

T this writing the Traffic Manager
is making a tour of the Western
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thrill of the great out-doors is wearing
away we may expect the summer gang to
get steadily on the air with increasing re-
sults in their traffic figures.

B St S  RIR R R R R  A
L. G. WINDOM, 8ZO
Cgégmbus, Ohio

messages
§ . Central Division
T+ttt vttt rtEtdririeit

The extended practice of daylight oper-

Message Trafhic Report By Divisions

MAY, 1922
C.W. SPARK TOTAL
Division Stns. Msgs. M.PS. Stns.  Msgs. M.P.S. Stne Msgs. M.P.S.
Central 13 367 28 10 1174 117 23 1541 67
Dakota 15 548 37 10 409 41 25 957 38
Delta 6 169 28 3 119 40 9 288 32
East Gulf 10 410 41 4 145 36 14 555 40
New England 12 437 36 9 5563 61 21 990 47
Northwestern 5 75 15 13 544 42 18 619 34
Ontario 5 115 23 _— — — 5 115 23
Pacific 11 599 55 20 1036 52 31 1635 53
Roanoke 24 490 20 7 120 17 31 610 20
West Gulf — — _— 8 209 26 8 209 26
Winnipeg 1 3 3 — — — 1 3 3
Total 102 3213 31 84 4309 51 186 7522 40

Total Spark, 4309—67.3%
Total C.W., 3213—42.7%

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

Maritime Divisions.

there should be a temporary interest in out-
door things that prevents the making of
reports and the handling of a greater
volume of traffic. Thus we have no reports
at all this month from the Atlantic, Rocky
Mountain, and Maritime Divisions, and in-
complete or wholly lacking traffic 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
year.

It is very obvious, however, that this is
not due to the fact 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 because of
the lessened atmospherics, often working
with ease when communication would be
entirely out of the question after sundown.
C.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.

Traffic 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 traffic has been re-
ported to this office, the figures actually re-
ported are as follows:

Northwestern Division—C.W.: 7ZU, 31;
7QE, 27; 7QB, 10; TBS, 7; total 76. Spark:
70T, 137; TBK, 108; 7VZ, 101; 7LY, 46;
7HI, 38; TWM, 26: 7BG, 25; TNC, 24;
7473, 16; TFR, 12; 7THQ, 4: TMH, 4; 70N,
3; total, 544.

Delta’ Division—C.W.: 5WO, 56; BEK,
28; BLJ, 28; BKU, 28; 6LA, 20; 6HB, 10;
total 169, gpark: BDA, 63; 5M6, 28; bRZ,
28: total, 119.

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

New England Division—C.W.: = 1ASF,
100; 1ADL, 79; 1BKQ, 64; 1QP, 49; 1PR,
45;'1UJ, 27; 1BYG, 22; 1CBJ, 22; 1AWB,
21; 1HX, 7; 1CK, 6; 1BIK, b; total, 437.
Spark: 1RX, 1603 1LZ, 106; 1BOQ, 77;
1BYG, 48; 1CNI, 46; 1DY, 42; 1CAJ, 32:
1WQ, 30; '1CK, 22; total, 853,

Roanoke Division—(.W.: 3IW, 72, 3BLF,
71; 8CHO, bb; 3ZZ, 37; 3RF, 31; 8BPU,
30: 4GH, 27; 4DC, 25; SBLJ, 23; SBKE,
21 8CA, 19; 4GX, 18; SAUE, 18; 3BZ, 16;
3BHL, 14; 3AEV, 13; 8AMD, 13; 3ATZ,
9; 8AVW, 9; 8ACZ, 7; 4EN, b; SBJ, 4:
3BVB, 2; 3BNM, 1; total 490. Spark:
3ACK, 28 4CCX, 26; 3AOV, 25; 8BAZ, 17;
8CHO, 17; 38BVG, 5; BAUE, 2; total, 120.

West CGulf Division—C.W.: Oklahoma
Stns., 4. Spark: 6PE, 137; Oklahoma Stns.,
40; 6MK, 21; 501, 8; 6UP, 3; total, 209.

Central Division—C.W.: S8EA, 58 8ABO
50; 8ZZ, 44; SBO, 42; 8AM, 41; 8UY, 40;
8BLW, 30; 8JZ, 16; SAND, 14; SBLT, 12;
8AGG, 9; 9BLC, 9; 8AQC, 3; total, 367.
Spark: 8Z0, 330; SFT, 305, 8BBU, 257;
8UC, 162; S8EA, 41; 8AUU, 24; 9YB, 22;
9GU, 20;’ SAND, 7; 8EB, 6; total, 1174.

Winnipeg Division—C.W.: 4CB, 8,

East Gulf Division—C.W.: 4BF, 130;
4GL, 71; 4BY, 61; 4CO, 40; 4IZ, 40; 41T,
20; 4EH, 16; 4CG, 16; 4YA, 13; AJR, 5;
total, 410. Spark: 4BI, 8C; 4HS, 30; 4EZ,
26; 4GM, 10; total, 146.

Dakota Division—C.W.: 9WU, 170; Min-
neapolis Stns.* 83, 9BBF, 80, 9YAJ, 60;
SQF, »0; 9VF, 303 9AGN, 205 9AEJ, 26
9PI, 18; 9BAF, 10; 9TI, 8; 9AIF, b; 9DAF,
4; 9BAV, 3: OEA, 2; total, 548. Spark:
9AIG, 127; Minneapolis Stms., 119; 9BRI,
4*; 9BOF, 24; 9AVZ 22; 9DOC, 20; 9AGN,
20! 9RYF, 16; 9AIF, 10; 9LW, 10; total,

Pacific Division—C.W.: 6ZZ, 204; 6CU,
160; 6KA, 61; 6EN, 39; 6ASV, 31; 6ZX,
30; 6JD-6ZG, 26; 6AGH, 18; 6ALU, 14;
6AK, 14; 6FT, 12; total, 599. Spark:
6AJH. 140; 6GT, 120; 6AS, 118; 6IB, 109;
6AJR 100; BLC-6HY, 76; 6ZD, 69; 6HP,
6°- ROD, 46; 6BDZ, 45; 6%ZZ, 335 60M, 26;
6AFD, 27; 6AAH, 22; 6GI, 16; 6ABX, 11;
clsgss6 9; 6zC, 6; 6ASV, 8; 6VB, 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
ag 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.
Heo is very well pleased with the way the
new Sugerintendents have taken up the
work. . Ralston Miller, Superintendent
of Distriet #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 some
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

tting trafic through Northwestern In-
ﬁmn' a for his location is excellent. 9BAT
is installing a CW set and will be ready
to handle traffic soon. 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 through
Crown Point to either 9FS at Goshen, or
to 9DTJ at Francesville. Messages east-
bound go through 9FS and consequently
both southern and eastern routes are in
working order. Mr. E. E. Pippenger, Sup-
erintendent of District #1, Goshen, does
not have his routes fully lined up &~ a0
reports very little exce;;ting the fict that
he anticipates no difficulty in linic. up his
stations soon.

F. S. Libbe, 9AKD, has been rcappoint-
ed City Manager of South Bend. Mr. Libbe
works on CW and is 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 C.W.

MICHIGAN

Mr. C. 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 are contin
going from nine in the morning until eleven
at night. The only ones that are doh:n
an g are the ones that stay up




July, 1922

night. FB-HI! Static conditions are very
bad and have been for a month., The Dis-
trict Superintendents are working hard and
are doing excellent work in the various
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
& 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 100% efficient during any emergency.

OHIO

Mrs. C. Cander, Assistant Division Man-
ager for Ohio, reports that to date omly
three of the newly appointed District Sup-
erintendenis have sent their acceptance of
appointment, P. A. Marsal, District #8;
L. E. Furrow, District #4 and R. D.
McCommon, District #6. P. A. Marsal
reports that he will soon forward a list of
men which he recommends for City Man-
agers for his district. L. E. Furrow re-
ports that he is getting in touch with the
various cities and towns in his district with
a view to making his selection for Official
Relay Stations and City Manager. He is
also assisting to organize the radio club 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-
sion about 10 days due to aerial tewer
failare. They now have a new 100’ cage
about 90" 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 witl. his new
C.W. set at all.

1PF, Boston College, is proving to be a
good central station for traffic. They are
QSO0, daylight, all parts of New England
from 1ARY north to 1AZW south. They
are using 8-50 watt tubes on 1400 volts
D.C. and radiate about 5 amps.

of commission for ‘a few weeks# -+ -

1CK had a fire in his shack and is out
o Ak
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ROANOKE DIVISION ’ -
W. T. Gravely, Mgr.

Reorganization of the division is now
practically completed. The fellows are lin-
ing up with a epirit 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
evincing interest in relay matters. The re-
lay men _of the division are helping and
encouraging them and a promising crop of
DX men is looked forward to. club is
being formed in southwest Virginia. Those
interested please write to D. gm Culbert at
Marion, Virginia. Danville has a newly
orﬁanized club which is 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 SIW for Var-
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. SATZ, SACZ, 3BVB,
8ZZ C.W. and 8ACK, SACE, 3BVC on spark
are keeping the ball rolling about Ports-
mouth with more good stations coming up.
8CA and 4EN are moving to new loca-
tions and will be out about a month. The
usual remodelling and fixing up done at this
season is going on. 8CAY at Elkins and
8AMD at Lewisburg have hooked up for
daylight work. When 8AMD connects with
8CA or 3RF the entire division will be
open north and south and also east and
;-f:t for DAYLIGHT work. A dream come

e.
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 20t 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 of the
country from April to October every year.
Brother S. Kruse is in New Orleans at-
tempting to eliminate static 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 L

QRN keeping the traffic total low. In-
terest still high, however. -The Pullen
Bros. 6ZAB 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.
BLA di}l very excellent work handling 20 in
spite of severe interference from the QRN
and concert broadcasting stations.

WINNIPEG DIVISION
J. A. Gjelhaug, Mgr.

J. E. 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 Rrairies, only once
in a while a night 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
Canada 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 BW. 1.C.W. going fine around Prov-
ince. 4AO0, Walter Pottle, Moose Jaw, has
been on the sick list for some time, but now
better and again on air, but unable to

ferce QRN very far with his spark. H. N.

tenen, 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 mont{u, completely rebuild-
;uilg his station and moving to better loca-

on.

Moose Jaw has two live radio associa-
tions, Senior and Junior, with more ama-
teur stations than any other point; both
associations 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 world.
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-

for Saskatchewan to 4BV.
r. T. W. Brown, 214 C. P. R. Bldg.,
Saskatoon, Sask., has purchased 4CB’s com-
lete transmitter and should be going strong
ong 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. ome 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.
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Thirteen broadcasting stations are under
construction or going now in Western Can-
ada, some of them 2KW. By fall the air
will be full of music and news,

VANCOUVER DIVISION
Wm. D. Wood, Jr.,, Mgr.

The month of May has been full of local
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 BAX in Prince Rupert, B. C.

Mr. Barnsley in the farthest north Ca-
nadian city has been hearing Canadian 4CB,
BAK, 5CN, 5DO 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 8 hot wire
amps, according to 5AX, but all through the
three day tests we were unable to hear
it in Vancouver. QRN is flerce in Van-
couver now and we have not squelched
all of the local squeek boxes that delight
in sending from a book after “DX’ nours
for their code practice.

BAK, 5CN, 6DO 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. O. 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 EII-
wood % K.W. spark set which was in-
stalled about the middle of the month at
the club’s headquarters.

e D.M. has had but very little cor-
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 St. Louis: 5ZAU is gradually round-
ing into shape and will soon make an at
tempt to handle traffic.

TENNESSEE

W. C. Hutcheson, Supt., reports traffic
off during the month due to severe static
conditions. However, some of the relay
stations mana 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. B6LU and 5HL have been
very quiet. 5AAG 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 to 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 installed.

6DO in Memphis has handled some traffic
on his 20 watt C.W. set. B6LJ has just
finished his 60 watt C.W. set and is getting
out in fine shape. 5EK is on every night
with his 26 watt set. 5KU is now using
a new 100 watt set and is getting out fine.
6MO and 5RZ 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.

5§WO was the only active station in Knox-
ville during the month and succeeded in
handling 556 messages. 5UU is still out of
commission and will be for some time.
6ABM is getting into working condition
and is reaching out very well. 5WS, the
City Manager station, is inactive waiting
for a motor-generator set.

ARKANSAS

Activities decreased to a considerable ex-
tent during the past month because of
heavy QRN. 5UE, 5CB, 5ABY, 5SP and
6JB 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

Al] 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 October.
No more trafic must be routed via the
Southern Trunk Line.. 6ZZ leads the Dis-
trict with 204 CW and 388 spark. 6ZDH is
second with 69, all spark working regular
schedule with 6HY west and 5XD east.
Concert receivers are popularizing redio
enormously.
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DISTRICT B

6AJH leads with 140 messages; 6GT is
second 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 handlted 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 traffic
handling in this section on a businesslike
basis. W. R. Dodson has been named City
Manager for Riverside. Eastern trafiic
must not be routed through District B dur-
ing the summer.

DISTRICT C

H. A. Duvall, 6EN, late acting superin-
tendent, is nppointed' 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 160 CW messages; 6LC-
6HY, staunch and able supporters of the
spark, are second with 76, The eastern
route via Denver will be maintained all
summer by 6EN, 6KA and other high
power CW. City Manager appointments
are as follows: s Angeles-Hollywood, C.
F. Filkstead, 6CU; Pasadena, Alhambra
and suburbs, D. Gardner, 60D; Lon
Beach, H. Brown, 6ALP; Pomona, D. H.
Kest, 6AGP; Santa Barbara, A. B. Lopez,

6AAK.
DISTRICT D

The only stations working h:re a,e 6ZS
and 6ZF. The latter has taken tratfic 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. 6ZF and 6ZS are both
tube equipment.

DISTRICT E

A total of 523 messages handled by six
spark stations here this month. Routes
north and south are in Yerfect 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
suite is with 9BD, Vancouver, B. C. fine
biz. 6IB also worked 6CN, 7NN, 7JD,
7MP and 7FR.

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. 6ZQ is C.W. and spark equip-
ment, the spark a 500 cycle quenched set.
6AOR, 6AS, 6EX, 6HP, 6ASJ C.W., GAWT
C.W., and 600 C.W. have been keepin
the north, local, and south routes, open an
clear every night.
DISTRICTS H & I

Every night finds our old Sacramento
spark stations on the job, 6GF, 6GR, and
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6FH. All three are excellent outfits, and
stay or the air night after night. By the
way, all three are now proud owners of a
fifty watt tube each. Sacramento will be
a C.W. city yet. 6CC is again on the air
full swing with a splendid spark set. 6TC
is gathering dope on C.W. now and it looks
as though another spark may quit. 6AK
and 6ZX, both C.W. 20 watts, 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
kept 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 Anderson, Mgr.

Our friend of last summer, 7BJ from
Vancouver, is back in Chignik. He reports
that a Reinartz tuner is being used and
that, on the way up, many 9’s were heard.
Also 6ZAC of Hawaii. The “CEDAR”
(Ketchikan) reports 6ZAC and a bunch of
7'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, 7AT, 7NN, 9BD (Cana-
dian), 6XAD. May 3: 7YS and CL-8.
May 5: 70T clg 6AJR, on one step. 7GE
on one step. 7TFI on detector only. 6AJR
clg 70T on detector only. 6EN on one step.
May 6: 6ZZ and TFR. As 7IT is located
660 miles from Seattle, all of the amateurs
heard are at least 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.

NORTH\_VESTERN DIVISION
. H. F. Mason, Mgr.

The usual summer weather is here, bring-
ing with it the static and the dismearance
of many stations from the air. 8 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, except 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 greater reliahility.

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

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

been handled. 7ZU.- handled seme 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-
orianization of the state is progressing and
it looks as though there would be definite
results within a few weeks. -

IDAHO

7JF, 70T, TWG, and TYA are taking an
active part in relaying, and are doing gd
work. Clyde Anderson, 7JF, has n
appointed D.S. for Northern Idaho. 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

Seaside, has been very good for the hand-
ling of relay traffic, according to A. A.
Thibodo, D.S. 7HD hooked up with Cana-
dian 6CN, 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 our 7TJ,
well known for his DX work last winter, is
using the same set, but signing TAEQ.
Down at Albany, 7LR is installing 60
watts of CW,

At Vancouver, 7ZK and CL8 are doing
DX but are not handling much traffic.
Portland: 7DP on CW and 7ED on spark
are the only ones doing much. All of the
old timers are busy manufacturing sets now,
and are off the air.

WASHINGTON

A.D.M. Weingarten reports as follows:
Seattle traffic is being handled with regu-
larity by 7BK, 7BS, TFR, TNC and 7QB.
7BK has two operators and is standing
regular watches. 7FR has installed a sink
gap, and is reaching out in fine sha
woriting both east and south. 7BS an
7QB are holding down the CW end of the
game. In Tacoma, 7AJ, 7TBG, 7QE, TWM
are handling traffic. Tile loss of 7TBC 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. 7FI .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 7HI to 7VZ v well. In the
Grays Harbor district, 7KJ, TNW, 7NN
and 7SC are taking everything that comes
thdrt. way, and one of them is on every

ter 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 eves before.

ONTARIO DIVISION
A. H{ K. Russell, Mgr.

ur.efnh“ been decidedly slow in regard
%0 ying, and, as usual, the Districts
are very ium quent in reporting, so that
this report is somewhat brief.

Brantford is very seldom heard from
aow, and the same applies to Guelph and
Galt. The only ray of light in Western
Ontario at present seems to be 8GX 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. 8DS in Kitchener has
started out with DX work at last, using 50
watt C.W. and 25 c&,cle synk gag, han
26 messages on C.W. 8SB and STY (ex
3QJ) not running.

oronto is now practically entirely C.W.
and no reports have been received of relay
work by spark transmitters. 8CZ has been
tr%ng to qualify for a boiled owl, messages
€.W. 16, 8JI and 3JK have kept up their
good work with 14 and 16 messages, re-
spectively, on their small C.W. sets, and
9AL has handled 44 on C.W.

No reports received from other Districts.

EAST GULF DIVISION
Reported by R. H. McMillan, Traffic Asst.

Well, fellows, here it is. I you expect

to get a report into QST you will have to
send in a report to us as we are not mind

readers.
congratulate Ass’t Div. Mﬁ'

We wisgh to
Harrod on the work he is doing in Flori
M 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 lgi.rit they show. Supt.
Hodge mailed in his report from a hospital
in Savannah where he is Iying on his back
recuperating 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;

i to burn things up with the

But promises
new 500 watt €.W. set that be completed-
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just before he went to the hospital. Onp
an_initial dalite test he worked 4CO im

Atlanta, handing him traffic at 11 A.M.-
FLORIDA

M. F. Harrod, Asst. 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 eguipped ‘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.

1st District, M. D. Clark, S?t., 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 ioing to have a CW soon
to show his spark up. The Times-Union
in Jax has a 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 Hrogresses.

2nd Dist., E. R. Hall, Supt., reports four
CW stations in process of building in St.
Petersburg, and prays they will be ready
%y fall. 4BF has sold his 600 w. set to the

ampa Times. He has assembled a 50 watt
set which is handling traffic between 4BF
and near-by Naval Stations, when the big
5 KW spark set fails to carry. Msgs.—130.
In Tampa, 41Z, CW, 40 msgs. Orlando,
4I1, 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.
4IH in Boca Ratone, with an Amrad se
will be in communication with WPB in t{mﬁ
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. W 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, Ags’t Div. Manager

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

tlanta: A new club consisting of all

the old amateurs of the city has been
formed to control interference that existed
between the broadecast listeners and the DX
men of the city. 4BI has been doing the
only consistent DX work of the qitf.
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 CW sts. going now, however.
Most of them are either remoldeling or
building entirely new sets.

WEST GULF DIVISION
F. M. Corlett, Mgr.

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

Dist. Supt. Ed Nettleton, 6ZN, at Eagle
Pass, Texas, reports his district to be con-
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-
mainin% are suffering from constant QRN.
Asst. Dist. Supt. all 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. 6ZAK
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 6ACU. b5XI has
been signing DM4 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 1026 S.
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 aecording to Dist. Supt.
Tilley’s report, Austin having had quite a
cyclone, but no one lost his antenna system.
6XX has orened up with a splendid fone set
and has already covered 1200 miles. 6PD
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 6ABZ with his 4—3% TC amps
on % KW, who goes to San Antonio to live.
Kee of San Marcos is putting in fine CW
set to mateh up with his already splendid
masts and aerial. Sahm at New Braunfels
expects to get a reat from shot condensers
now that his brand new CW and fone set
is nearing completion. 65XU has climbed
out of the amateur class as it were, be-
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L
cause of his 2 KW spark and fopel,.pet.
They are now broadcasting crop and mgr-
ke{l reports and weather bulletins under the
call o . .

South East Texas district is no exception
to the hard-hit and almost constantly inter-
rupted radio activities due to storms and
twisters.
tions of their masts in a recent blow. bZW,
has been isolated for weeks in the Brazos
flood 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 porch, and tells of a
catch of a three footer. All streams in
Texas have been on 40 to 60 foot rises.

The new stations in the air are 6KM,
C. Porter Sweeny at Angleton, Texas, who
has remained silent during his senior year
at school. BACF is a new Houston station
owned by A. W. Pollard and is the utmost
in CW. Gb6FA at College Station has de-
veloped into 6ZP. b5XB has been almost
entirely silent for sometime, and no report
from our good friend Doec this month. bXB
will remain open all summer 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 novices who are interested in re-
ceiving broadcasts are joining in order to
learn more about the game. 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
Maurice 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 a 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 60 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 reiay work with
nearby 9’s and 3's. And, also, how about
interdistrict communication in our own
State? Give your A.D.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 been done to any marked degree.

5BM, Selby of Muskogee is getting re-
sults out of his new 50 watt C.W. He says
one b0 watter is all you need to get real DX.

No new transmitting stations have been
reported this month. bHK, 6ZM, 6ZG, and
6LO are all rebuilding or installing new
S5LO has sold his
spark to the School of Mines located at

iami. He is putting in a C.W. now.. 5F0
is no more; Ig'mott is now 6ZG and in
addition to the old spark a new C.W. on 376
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meters will be installed. B6PU, 6ZZ and
others of that section have been giving very
consistant service.

DAKOTA DIVISION
N. H. Jensen, Mgr.

Trafic 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
year. C.W. stations, of course, must
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 number of new stations are springing
up and the prospects are very bright for
good work in this District in the near fu-
ture. The stations most active are: 9EA,
9BAF, 9ADF, 9ZC, 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 ma
be found necessary to take off all but 15
turns on each side of both stator and rotor
in order to get down to about 200 or 190
meters. This was done at 9WU after the
same trouble had been experienced. Traflic
in this District has been going thru 9WU
as follows: West, 9WD, TWG, 9XAQ, 9ZAF,
7ZU and TWH; East, 9XI, 9AUP, 9AJA,
_9ATY, 8BO, 8VY, 8WR and 8BEE. 9WU's
spark set with a record of 8400 miles has
been bought by 9YF, the Mayville Normal
School.

South Dakota. The stations that are
on the air regularly in this District are as
follows: 9BRI, 9AVZ, 9AIG, 9AIF, 9BOF,
9PI, 9ASF and 9TI. Daylight routes are
being worked out and schedules arranged.
Charles 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 is that he hasn’t the time to
keev in touch with all of the stations.

The following new appointments have
been named in this Division:

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

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

Edgar W. Freeman, Elk Point, S. D,
Asst. Manager.
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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 St.,
gxgluth, Minn., Dist. Supt. for Northern

inn.

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

James E. S. Hayes, 705 E. 5th Street,
Duluth, Minn., City Manager of Duluth.

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

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

MIDWEST DIVISION
L. A. Benson, Mgr.

Due to the great interest in broadcasting
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, 9ZB.

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

The District Superintendent of Western
Missouri is the only one who sent in a re-
ort this month. The other fellows were
eard 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 trafic 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 only
real active interest that is shown in St.
Louis now is in their radio club and in the
big proposed state organization.

As soon as our state is organized we shall
have to express our rights as amateurs who
are interested in all phases of the game and
not in hogging the air with broadcasting
as 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 Ionger 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 pic-
ture but unless something is done it is
going to be a reality before we know it.
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Traffic has practically been at a stand-
stil] in Kansas City this month due to the
almost continual QRN. Very few messages
have been handled and then over only short
distances. 9RR has been getting out fairly
well on spark, working practically all C.W.
stations. The radio club in K. C. is at-
tempting to line up the local broadcasting
stations to get a little order out of the
chaos now existing. Two new 500 wartt
commercial 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 club to have at 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 things are surely expected from
him this coming season.

Less interest than usual has been shown
in relay work in St. Joseph lately. 9EX has
his two 650 watters hooked up but hasn’t
been on much as yet. 9ANO has been on
quite a bit in daylite lately but for some
reason has been unable to handle but little
trafic. 9DRW has been reaching out some
with his 1KW spark but has no trafic to
report. Interest is being kept alive in the
radio clubl and much is expected of it this
summer.

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

Traffic during the past month has been
moving in all directions 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, 9AS0, 9DSM, and 9DNC have
headed the list in traffic work. These men
deserve credit for their efforts, inasmuch
as they do not receive co-operation from the
other stations. 9HG, Griffith, Omaha, re-
ports working consistently with 9DKK,
9DNC, and 5QS. 9ASO is also DXing and
clears a "large amount of traffic. Mr.
Platner, 9DSM, CW, is the one CW stations
in the district that has reported handling
trafic. 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 ctontrol 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 send in a report if you want
credit for your work: “We are not mind
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readers, and if you desire to enter imto
traffic work write at once to either the
Asst. Division Mgr., J. G. O’'Rourke, 8084
South 82nd St., Omaha, or the District
Sup’t, Mr. Ed. Anderson, 308 North 27th
Ave., Omaha. We must have some sort of
co-operation 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 broadcast station’s 2356 meter
“harmonic” on a single circuit receiver they
are not immune from spark interference.
Remember the spark man is not always to
blame. Nine times out of ten it’s your re-
ceiver, or your neighbors. The radio re-
layer has a perfeet right to the air pro-
viding he is within the law, and with few
exceptions the spark man is. In the future
Flease hunt a higher “harmonic” when
istening to local 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 relay routes for the statie
season at least.

BOOK REVIEW
(Continued from page 81)

‘It is certainly a pleasure to run unex-
pectedly into a story on our A.R.R.L. 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 Everyonse”,
Laurence M. Cockaday, technical editor
“Popular Radio” and ‘“The Modulator”;
Frederick A. Stokes Company, New York;
213 pages, 5x73%, $1.50.

Here is 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. As stated in its preface it is
written in “every-man’s language’’ with the
sole idea of dispelling the shroud of mys-
tery surrounding radio in the layman’s
mind. The chapters in turn treat of sim-
ple electron theory and wave theory, and
then leaps nimbly into a discussion of the
vacuum tube as an electron generator of
waves (certainly a commentary on present

.day essentials—contrast it with the prac-

tice a few years ago of introducing at abount
this place in the story open antenna oscil-
lators excited.. by a spark coil, Hertzian
oscillators, etc.) ; modulation, aerials, tun-
ing, detector, regeneration, the building
of a small phone transmitter, the construc-
tion of receiving sets, and the care and
maintenancée of apparatus. -
(Conoluded 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 got, started in earnest
in 1915 and heard his first signal at 7:14
P.M. Saturday, September 4th (extract
from log). On learning the code the sig-
nals were identified as KPA, a 5 KW sta-
tion 5 miles away. The following year a
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 7BK and holds the record in his

(Continucd on page 63)
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M. F. HARROD

This young son of Marconi, formerly 8VS
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 1919, he went thru all the con-
ventional stages of the loose coupler and
crystal followed by an audion, vario-coup-
ler, and spark coil, thus mastering the
mystery of the mystic 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. S. and worked 900 miles to
90E. These were the days when power
tubes had to be “snitched.” 8VS was on
o (Congluded on. page 69)
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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. Y.; The Clifton Radio Club, Clifton,
N. J.; Plainfield Radio Association, Plain-
field, N. J.; Passaic Radio Council, Pas-
saie, N. J.; Olean Radio Club, Olean, N. Y.;
Lake Shore Radio Association, Jamestown,
N. Y.; Clayton Radio Club, Clayton, N. Y.;
Minersville Amateur Radio Association,
Minersville, Pa.; Radio Club of the City
of Ithaca, Ithaca, N. Y.; Cazenovia Radio
Club, Cazenovia, N. Y.; Vandergrift Radio
Club, Vandergrift, Pa.; Greenpoint Radio
Association, Brooklyn, N. Y.; Nutley Radio
Club, Nutley, N. J.; Westfield Radio Asso-
ciation, Westfield, N. J.; Port Washington
Radio Club, Port Washington, N. Y.; Beever
Valley Radio Club, Rochester, Pa.; Pough-
keéepsie 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. C. A. Radio Club, Grand Forks,
N. D.; Southern Minnesota Radio Associa-
tion, Fairmont, Minn.; Madison Radio Asso-
ciation, Madison, S. Dak.; Radio Club of
Jamestown, Jamestown, N. Dak.; The St.
Cloud Radio Club, St. Cloud, Minn.; Wire-
less Club of St. Petersburg, Fla.; Miami
Radio Association, Inc., Miami, Fla.; Cam-
E\;s Radio Club, Ames, Iowa; Independence

dio Club, fnde ndence, 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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Mass.; Millers River Radio Association
Athol'& Orange, Mass.; Radio Council of
Southern New England, Pawtucket, R. L.;
Auburn Radio Club, Aui)urn, Maine; Radio
Club of Manchester, Manchester, Conn.;
Newport Radio Club, Newport, R. I;
wenatchee Valley Radio Club, Wenatchee,
ash.; The Coeur d’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, Calif.; Associated

dio Amateurs, Berkeley, Calif.; Glenn
ounty Radio Club, Willows, Calif.; Radio
Association of Danville, Danville, Va.;
Peninsula Radio Club of Va., Fortress
Monroe, Va.; Corsicana Radio Club,
Corsicana, Texas; Brazos County Radio
Club, Bryan, Texas; Desdemona Radio
Club, Desdemona, Texas; Lubbock Radio
Club, Lubbock 'i‘exas; The San Marcos
Radio Club, San Marcos, Texas; Pecos
Valley Radio Societg Roswell, N. Mex.;
Albuquerque Radio lub, 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 Club
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
effort 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.
Due to _the popularity of the -clubs’
g:esldent, Mr. Richard C. Clunis, its mem-
rs and their guests have been treated to
some very interesting talks by prominent
radio men such as Mr. Frank Bremer
pioneer radio phone broadcaster, Mr. Paul
F. Godley, whose activities in amateur radio
need not be mentioned, Mr. Pierre
Boucheron, publicity manager for the Radio

Corpn. of America. The last two men-
tioned gentlemen are also members of this
club. In June, probably the 16th, Mr.

Meyers, manufacturer of audion tubes will
talk to the club and demonstrate his multi-
stage amplifier.
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Belmar (N. J.) Radie 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.” e hepe
to have a further report on the success of
the show.

East Gulf Organ
The gang of the A.R.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 “East
Gulf Radiogram.” The first issue is out
for May and has good technical articles
and a wealth of amateur spirit. Mr. H, R.
McMillan is managing editor, B. W.
Benning (Division Manager) and H. L.
Reid are associate editors, with W. A.
Ward as advertising manager.
Our best wishes to a peppy outfit. We
shall expect great things of the “East Gulf
Radiogram.”

The Reading (Pa.) Radio Club

On May 12th we celebrated our affiliation
with the A.R.R.L. by a radio dance which
was very successful.

Our club now has forty members, the
officers of which are, Harold O. Landis,
pres.; Clarence Leinbach, vice-pres.; Clar-
ence J. Hartman, treas.; Carl E. Kunsman,
sec’y; C. C. Levan, asst. sec’y; and Clifford
Trout, publicity mgr.

We have our headquarters 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-five feet high and seventy-five feet
long with four wires. Both of them are of
the inverted L type. The station, whose
call is 3BDP, is now open for traffic, with
regular 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

iven, and a discussion is made of a sub-
Ject selected at the previous meeting.

Schnell West

At this writing our Trafic Manager,
Fred H. Schnell, i1s making a tour of the
west coast states where he will call upon
as many of the affiliated clubs as his limited
time will permit.

“The Michigan Radioist”
The May-June issue of the Michigan
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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 activities 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 affiliated clubs in Michigan are listed
and the addresses given of the state traffic
personnel. A splendid thing and one which
other sectional organs might employ to tell
the public what amateur radio is.

The South Dakota “Oscillator’”

“The Oscillator,” published by the Y.M.
C.A. Radio Club of Sioux Falls, S. 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 little 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 lIowa State Con-
vention. We have as yet received no report
on this meeting from any of our Iowa clubs,
but from its report in the South Dakota
magazine it would seem that very interest-
ing sessions were held.

The Bronxville Radio Club (N. Y.)

Shortly after the war a group of radio
enthusiasts in Bronxville 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
entering upon its fourth successful season.
The “Bronxville Radio Club” is affiliated
with A.R.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 topic 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 a complete DeForest fone and CW*
transmitter, motor-generator, etc. from one
of the members, Mr. McAllister, towards a
club station. A committee on erection has
been appoirted and is getting results. The
station will be ogerating about the latter
part of June and we are anxious to ex-
change messages with other organizations.
Call 2AIH.
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Mr. M. H. Pancost, 8ZF, is a hero in Lan-
sing, Mich., because of h{s excellent hand-

ling of news service by radio during the
emergency when nearly all wires were
down. With the aid of 82Z, Clyde Darr
who made news arrangements with wwi
at Detroit, BAND, F. D. Fallain at Flint,
8ADY at Fenton, HIG, unlicensed station
at Bay City, WHW at East Lansing, and
SBLW at Grand Rapids, all the news was
received for two days. Another demon-
stration of the value of amateur radio in
an emergency.

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

The Differcnce
Spark: Watts-per-mile.
C.W.: Miles-per-watt.

. New theory of propagation advanced
by a reporter for the Fairmont, (W. Va.)
Times, who speaks of sending messages thru
the ozone, and also chrounicles the use of
several stages of exemplifiers. Shades of
~ Herr Herta!

M. S. Andelin, 6JT, Manager of our
Rocky Mountain bivision, stepped off this
past June too. He says it does not mean
that he is dropping out of the game, how-
ever, as he married the sister of a well-
known DX amateur (QRA?) so there will
Be two operators at 6JT instead of ome.
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 mark the receiving
radius on their apparatus. BTN

Station Kinks

Every amateur has originated certain
little 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 station we
recently visited:

The regenerator was shielded by pasting
tinfoil on the back side of the panel, care-
fully cutting it away around bushings,
switch-points, ete Capacity effects were
nil, which is 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
1% -inch length of No. 14 copper wire, and
paraffine promptly poured over the tapped
battery to exclude 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 1Ys-inch holes bored in it and made a
convenient holder for a dozen or so stand-
ard-base tubes.

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
can then be charged without the incon-
venience of disconnecting, running special
wires, ete.

S8BEC 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 is in commisgion with the
same apparatus as always, many of the old
operators are scattered all over the countrg.

utton, “DN”, is operating on the S.S.
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 Island to 8AJD. 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. ou speed demons
better watch your step.

The above is supposed to be a wave-
meter. It drifted into one of the testing
laboratories for calibration. Yes,
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.

It’s toc bad we can’t repeat all the fool-
ish questions asked in radio gatherings and
much werse that we can’t answer them in-
telligently, at least to the asker.

That reminds us of the b.c.l. who bought
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.

To those who wish to learn more about
radio we recommend “The Principles Under-
lying Radio Communication”. This book
was originally gregured Ig 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 contains 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
ing Office, Washington, D.C.. . .

QST

rint-

b3

Can You Imagine—

Eastern sparks being heard in Hawaii?

Selling tu for 59¢ on bargain days?

New aerials staying put?

Your condenser not blowing when that “8”
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., beinf burned on May 26th.
His files were completely destroyed and his
QST’s as far as page 63 of the May issue,
he says cheerfully.

With not half so much regret we learn
that “Nick” Jensen, Dakota Division Mana-

ger, “stepped off” on June 7th. Another
good A.R.R.L. man to desert the bachelor
ranks. Congrats, OM!

Read 'Em and Weep!
SXxE has heard 6KA, 6ZZ, and 6XAD

QSA.

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

82Z, Clyde E. Darr, has been heard in
Colon, Panama.

6ZA has been heard at 1MO on two steps
200 feet from the phones.

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

9ZN has been heard on spark in Daven-
port, Iowa.

6ZZ has been copied on one tube by 1AZY
in Rhode Island.

BAX in Prince Ru%ert6 B.C., hears 4CB
5ZA, 6ZI, 6ZAC, TDP, 9AYU, 8WU, and
9BD, all on C.W.

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

8ACF in Pa. has been heard in Calif. by
6TI and 6ABU.

8VY has been reported QSA in Alaska
and 426 miles west of NPE.

Investigation is now on foot to determine
if the leading radio companies are re-
straining trade in the wireless fleld.

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

On June first there were 28,362 receiving
sets 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 Transatlantics
all he has to do is to claim that he signed
1AAW and she is did. There is a Kick-
back to the proposition, tho.”—“Kickbacks”.
l‘;ve(;ll say so! We're still looking for the

ird. S
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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
ark, a public amusement resort in Cali-
fornia. Equipped with a Magnavox repro-
ducer and power amplifier the music picked
up can be heard over an area of twenty-
nine square miles.
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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 Montreal 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
square. One thousand feet of clear aero-
plane spruce lumber went into its construec-
tion. It is claimed that with the electro-
dynamic reproducer and the overcoming of
the problems iucidental in the design of
such a large horn, distortion is eliminated.

Mr. E. P. Edwards, Manager of the Ra-
dio Department of the General Electric
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 six months ago.

Dr. Lee DeForest is quoted as having said
in a 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 Old 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 i8 the best
way to learn the code?” Thousands of
broadcast fans are asking this question to
chance acquaintances in the radio stores,
at radio club meetings especially adver-
tised and everywhere the whole country
over. Congratulations! 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 a mail order house, or a li-
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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code in this way—just like memorizing
poetry at school. Sounds simple, doesn’t
it? Yes, A was a little round dot follow-
ed by a long black mark, while B is a
long 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—Iless than a word per min-
ute—the well meaning would-be operator
hears “dit-dah” and thinks to himself,
“Let'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 is 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
longer element or the dash.

A buzzer practice outfit is quite a neces-
gity 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 $2.60 to $4.00. If the
parts are bought separate, connect up the
battery, key, and buzzer in series; that is,
arranged 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 keg 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 I were a broadcast listener and
wanted to learn the code,” says Hiram
Percy Maxim, President of our A.R.RL.,
“] would learn the numbers first. Then
when listening in and hearing a station
sending his call with a dit-dit-dit-dah-dah I
would know he was located somewhere
around Washington, D. C. Maybe it would
be dah-dah-dah-dit-dit which would mean
he was west of here, maybe in Ohio. Then
on good nights when everything was right
I might hear a station sign a call with a
dah-fah-dah-dah-dit in it and then I would
know I was reaching out and had heard
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someone in the middle states. I 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 I 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 quality of the
program is the same because it is further.
The same is even more true in amateur
radio. The dﬁsire 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—E, I, S, H,
6—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 quickly 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 choosin%between Fand L, Y and Q,
A and N, and G, B and V, ete., when
these letters are learned together.

Mr. Maxim is trying out a novel stunt
in teaching the code with a small phone
set by which he announces the letters in
connection with hig 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 actual reception and not
by visualizing the code on a prigte% card.
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'fhis is Miss Eunice Randall who sends
* .ousands of youngsters to the Land of
Nod every Tuesday and Thursday night.
The above illustration shows her broad-
casting her soothing tales from WGI to a
family circle of 1,000 miles.

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 sge is employed by the Amrad
Corp. daytimes. She is also an old A.R.R.L.
méegber and operates a good ‘““ham” station,
1CDP.

A NEW RADIO BILL
(Continued from page 32)
A BILL

To amend an Act to regula
cation, approved August 13,
for other purposcs.
Be it enacted by the Senat: and House of
Representatives of the United States of America
in Congress assembled, That the Act of Congress
entitled “An Act to regulate radio communieation,™
approved August 18, 1912, is amended by striking
out sections 1, 2 and 8 thereof and by inserting
in lieu thereof the sections 1, 2 and 3 following:
“SECTION 1 A. That no person, company, or
corporation within the jurisdiction of the United
States shall use or operate any apparatus for radio
communication by telegraphy or telephony as a
means of intercourse among the several States
or with foreign nations, or upon any vessel of
the United 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 whick the same are made,
or where interference would be caused thereby with
the transmission or reception of messages or sig-
nals from beyond the jurisdiction of said Sta
Territory, except under and in accordnnce

commuai-
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a license in that behalf granted by the Secretary
of Commerce and except as hereinafter authorized.

*‘B, That the Secretary of Commerce from time
to time shall (a) classify Hcensed radio stations and
the operators required therein; (b) prescribe the
nature of the gervice to be rendered by each class
of licensed station and assign bands of wave lengths
thereto; (c) make, alter, and revoke regulations
applicable to all licensed stations not inconsistent
with this Act or any other Act of Congress or
with the terms of any radio communication con-
vention to which the United States is a party con-
cerning the service to be rendered by each class
of stations so estabished; the location of any sta-
tion; the wave lengths to be used by any station;
the kinds of instruments or apparatus in any sta-
tion with respect to the external effect produced
thereby; the power and the purity and sharpness
of the waves of each station or the apparatus
therein; the area to be served by any station and
the times and methods of operating any station
or the apparatus therein: (d) make such other
regulations not inconsistent with law as he may
deem mnecessary to prevent interference between
all stations affected by this Act

*‘C. That radio stations belonging to and oper-
ated by the United States and nsed exclusively for
communication of official business shall not
subject to the provisions of paragraphg-A and B
of this section. Every 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 owned and operated by
the United States and all other licensed stations
on land or sea shall have special call letters
designated by the Secretary of Commerce, and such
stations and the designated call letters shall be
included in the list of radio stations of the United
States as published by the Department ¢f Com-
merce. Radio stations owned and operated by tke
United States and used exclusively for the com-
munication of official business shall use such wave
lengths as shall be assigned to each by the Presi-
dent, and shall observe such regulations as the
Secretary of Commerce may make to prevent un-
due interference with other radio stations and the
rights of others, cxcept that upon proclamation
by the President that there exists war or a threat
of war or a state of public peril or disaster, or
other emergency, the President may suspend for
such time as he may see fit all such regulations
of the Secretary of Commerce applicable to 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 station for radio communication and the re-
moval therefrom of all radio apparatus, or may
authorize the nse or comtrol of any such station
or apparatus by any department of the Govern-
ment upon just compensation to the owners.

“SEC. 2. A. hat paragraph A of sestion 1
of this Act ghall not apply to persons sending radio
messages or signals through a radio station be-
longing to and operated by the United States for
the transmission exclusively of official businers nor
to perspns sending such messages on a foreign ship
while the same is within the jurisdiction of the
United States.

“B, That the station license required hereby
shall not be granted to, or after the grantini thereof
such Jicense shall not in any manner, either volun-
tarily or involuntarily, be transferred to (a) any
alien or the representative of any alien; (b) nor
to any foreign government or the representative
thereof; (¢) nor to amy company, corporation, or
association organized under the laws of any foreign
government: (d) nor to any company, corporation.
or association of which any officer or director is
an alien or of which more than one-fifth of the
capital stock having voting power is owned or con.
trolled by aliens or their representatives or by a
foreign government or representative thereof, or
by any company, corporation, or association organ-
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,

e (ConEiftice@ o -page 69)
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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.

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

The chopper for I.C.W. gives a 900
cycle note.

Filament voltage 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
fleld rheostat the output voltage can be
varied from 300 to 1500 volts. At the
lower left hand corner of the transmitting
panel is a drum switch control marked
“Voice,” “Receiving,” “Off,” “C.W.” and
“Chopper.” When turned to “Voice” the
set is ready for the transmission of speech
or music thru the arrangement of contacts

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 . 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
lathe from 22 inches to 8 inches at the
top and stand 100 feet high with no guys
whatsoever. At the base the poles are
bolted to concrete saddles and do 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
16 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 b to 51 amperes on straight C.W. us-
ing two 50 watt tubes as oscilators. Great
care is taken with insulation thruout the
antenna, system.

The operating room is of good size and
contains the latest type of electric Victrola
with Magnavox tone-arm and a Steinway
grand piano with specially constructed
spruce tone chamber for transmitting vocal
and instrumental music. 7XG has been
heard on C.W., I.C.W., and voice in the
Hawaiian Islands. A new set with one
250 watt oscillator, one 260 watt modulator,
and e 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

[ Ly
Ls !
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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 eondenser or inductance will have
to be changed for each wave length used.
The s¥stem 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 is rather problematical to say the
east.

BOOK REVIEW
(Concluded from page 48)

The chapter on receiving sets briefly
describes the construction of a single circuit
tuner using a crystal detector, a loose-
coupler set with a straight audion detzctor,
and a regenerative audion set. There are
no photographs of this equipment and the
reader is 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 & man-
ner certainly much less 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 stang‘?oint.

B.W.

A NEW “CHICAGO PLAN”
(Concluded from page 34)

interest of life and property requires
special permission at additional fees before
station apparatus can be 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 climb out
on a scorching hot house-top to inspect an
aerial; and of course the average experi-
menter is going to improve and re-arrange
his station apparatus much more often than
he will make changes in his aerial, which
means that many more re-inspection fees.
We regard the proposed Chicago radio
ordinance as an iniquitous piece of busi-
ness against the public interest and de-
signed purely for graft. Chicago is in-
famous for that sort of thing, and it looks
like the crooked 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 should use his influence to the utmost
to prevent the enactment of this ordinance.
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Calls

HEARD DURING MAY

. Unless Otherwise Specified
Heard At Sca By Ex-3HJ Aboard S.S. West Nosska
March 28 (60 miles south of Baltimore) C.W.:
2FP; Spark: 1SN, 2FP, 2RM, 2ARY, 3QN, 8AJT,
BAY, 8UC, Can. 3EI, 3KG. ereh 24 (Norfolk)
C.W.: 1BGF, 1PT, 2FP, 2BNZ, 3AQR, SBHL, SBZ.
38Q, 4ZC, 5DA, SBEF, 9I0; Spark 3QW, 8BAZ,
9LF, Can. S8GN. March 28 (100 N.E. Norfolk)
C.W.: 1AJP, 1BEP, 1BSD, 1XM, 2BNZ, 2BML,
2FP, $AAG, SBA, SBHL SAY, 8QZ; Sp.rk 1ARY,
2WB SAGT 3BG, 3FB, B8FP, SYP, 3ZM, 4BE,
., 8BZY, 8ZAC, CAGA. OOX. March 26 (150
E. Boston) C.W.: 1ADL, 1ARY, 2AVU, 2BEA, 2FP,
SAPQ, 3F8, SIL, 3VW, 4LP, 8AGK, 8QZ,
: 1BQA, 2AZC, 3AJD, 8AJV, B8ALO,
SLF, 90X, 9UH, March 28-30 (Halifax)
C.W.: 1BTR, 1BWJ, 1BRQ, 1AJP, 1RD, 1BSD,
1BUA, 1ASF, 1ADD, 1AFJ, 1AZW, 1BLE, 1CK,
1BKR, 2ABZ, 2AMO, 2CCD, 2BQU, 2ARS, 2WT,
2BEB, 2ADV, 20F, 2BCF, 2AJA, 2VH, 2AWF,
N 2CGQ, 2AAB,

AN

SADG 8BK, 8AVD, 80Z,
: IARY. 1CZ, 18N, 1DZ,
100K, 1BSZ, 1CM, 1YB, 1WQ, 1ADL, 1DHJ,
1BRQ, 1CGU, "2AAR, 2EL, 2WB, 8AJD, 8DM, 8AGT,
SAQI,’ SLB, 8BCO, Can. 8BP, 8GE. April 1 (80 E.
Halifax) C.W.: 1AJP, 1AZX, 1BLE, 1CMK, 2BNZ,
28Q, SALN, 3BA, 8BZ, 3BIJ, 4GL, 4ID, 8ADG,
8BDU, 9ARK; C.W.: 1XM, 1BES, 2NZ, 3FS, 3QZ,
SAVD, 8PT, 8QB; Spark: 1AKG, 1BQA, 1AW, 1CC,
2ARY, 2WB, 2RM, 2DN, 2J7Z, 5FO, 5HK,
8AFD, 80D, 8WD, B8ALO, 8VH. April 2
(800 E. Boston) C.W.: 1AKG, 8AIO, 8BSS,
7BJ on WSR (from Astoria, Ore. to Chignik, Alaska)

April 12: (410 west NPE Northh th 178,
$XAF, 1YL, 7YA, 6ZB, 7XG, bBXU, OZT 6BJV,
SAJH, 6AVM, 6AMN, 6AAK. April 15: (415 weat
NPE) 6XAD, 9BED, Can. 9BD, 9WU, 6BCD.
1 16: 9IL, 6XAD, 9AXF, 9AlIY, 8VY, 9CBA.
April 17: (490 west NPE) 9DOF, 9AIlY,
S8EA, 9ARZ, 9XI, 9XAQ. April 18:
west NPE) 600, 6ZX, 6AAT, 6EA, 6GY,
INF, 6AGP, 78C, 6BCD, 7TO, 7DP, 7RN,
7IW, 501, 9WQ, 9WD. TWE, 6KY. April 19:
(790 west of NPE) 65XU, 501, 9AOG, OGD. 6KA,
6JD, 6ZX, 62Z, 1KS, 9WU, Can. 9BD, 6KU, 8AIB,
7SC, 6BES, TNN, OANG, 7BH. April 20: (840
west of NPE) 7KS, 6KU, 9BAJ, 9AYU, 6EN, 6ALU,
6KA, Can. 5CN, 9WU, 6XAD, April 21: (900 miles
west of NPE) 6BES, 7TNN, 7DP, 6ZI, 9AJA, 6KA,
6KU, TFR, TMU, 6AJH, 6XAD, 6GD, 6ALA, 6BB,
6ZAC, 6ZZ. April 22: (1000 miles west NPE)
Can. 9BD, 6227, 6Z1, 6CU, 82Q, 6ZF, 9ZAF, 6BES,
6ALU, 6XAD. 8AQU, 7FR, 6XH, OAWP TNA
'IGA, 'sHY, 8EX, 7CU, OHC OAWT 6K Ap

(1190 ‘miles west NPE) 8EA, 7SC, 'IQE 1DP,

OXAD TINA, 7BH, 7BK, 6NX., 7NN. April 24
(1250 miles west NPE) 6BES, 6ZX, 6CC, 6KU,
6EX, 7KS, 6AJI, TMF, 6KM, 6BEG, 6EA, 6XAD,
8AIN, 7ZK, 6GF, 6AAK, 6AJR, TDP. April 25:
(18256 miles west NPE) 6KA, 6AJR, Can. 9BD,
8BES, 6EN, TZK. April 26: (1450 miles west NPE)
6KA, 6AJR, 71DP. April 27: (1525 miles west NPE)
6KA, 7DP. April 28: (In Chignik at anchor) 6KA,
TNN, 6NX, spks in but QRN.

Can. BAX, Prince R;iport, B. C.
&nldll.ns 4CB, BAK, 5CH, BCN, 5CX, 5DO,
Americlna 8ZA, CL8, 6EB, 6EX, 6KA, 6KI,

6VM. 862G, 6ZI, 6ZF, 62Q, 6ZZ, 6AJR, 6BES, 6XAD,
6ZAC, 7AAV. TBK. 7BS, 1DP, 7ED, 1GE, 7HIL
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7IW, 1JD, 1KS, TMF, TNA, 1NN, 70Z, 7QE, 7RN,
1SC, TWE, TWG, 7YD, 7YS, 9AYU, 9WU,

Can. 3QP, 189 Elm Ave, Windsor, Ont
C.W.: 1AZW, 2BFX, 8IW, SBEH, 3BIC, BHV
8PT, 8VQ, 8VV, 8AGO, 8BEF, 8BRQ, 8BUX, '8SBWZ,
9DV 9El, 9FZ, 9LF, 9LY, 9UU 9XI, QAIY 9AJA,
ODGQ. (Cln) 3CX.
park: 38HJ, 4BI, SEW, 8NO, 8VQ, 820, 9CP,
OGX 9PD, 9AMT, 9BHD, (Can) 3GX.

1AOK, Melrose Highlands, Mass. (1 Tube)
Spark :(1ARY),(1BCF), IRBQ 1BOE,(1BVB), ICHJ.
(2BY), (2CT), (2EL), 2FP, 2GR, (2J ),
2MN, 20M, (2PF). 2PV, (2RM), 2TF, 2TS, 2WB,
2AAF, 2AHU), 2ARB, 2ARF, 2ARY, 2AQI, 2AWP,
2BKK, B SAAB,

(3PU), SRW, (3TA),
8AFD, SAHE, 8AHQ, 8AX0, 8AXQ, (8AXX), 8BAZ,

8BFY, 8BKA, S8BNB, 8BYP, SCER, 8DY, 8EO,
(SEW), BKY., 8MZ, 8UC, 8VQ, (8VW), 8WD,
SAAW, 9UH, 9VL, 0ZN, Can. (8JL),

C.W.: 1AWB, 1AZW, 1BDI, 2AFP, 2AWF, 2AYV,
2BEB, 2BEH, 2BFX, 2BML, 2BNZ, 2BOG,
2BYC, 2FP. 2NZ, (2RM), 3ALN, 3AJD,
$BLF, 3BRW, 3CAL, 3FP, 3GN, 3IW, SLR,
8AHO, BAMM, 8AVL, 8AQO, 8BIS, 8BLX, 8CJH,
8CKO, 8CON, SLB, 8UE.

1 RQ, Lewiston, Me.
1ADC, 1AGI, (1AKG),
lALK (l (IAPT) IARY IASK

1CE,

(3TA),

(8BNB),

8BQA, 8EO, 8JU, 8YN, 9

.W.: 1ADL, 1AGI, 1AIP, IAJP 1AQK, (1ARY),
1ATJ, 1AUN, 1AWB, 1AWE, 1AZD,
(1AZW), 1BAS, (1BBW), (1BDI), 1BEP,
1BGF, 1BIE, lBKA (1BKK), IBKQ. 1BKR, 1BLN,
1BNT, 1BQE, 1BUA, 1BUU, 1BW, 1BWJ, 1BYG,
1CAK, 1CBP, (1CDO), 1CHJ, 1CJH, 1CIK, 1CIT.
1CLI, 1CMK, (1CPN), 1CRU, 1GV, 11U, 1JG. 10K,
(1PK), 1PT, 1RD, (1UL), 1XA, iXG, 1XM, 1xx.
1YB, 1YK, 2ABQ. 2AEU, 2AFP, 2AJA, P,
2ANM, (2AQI), 2AQL, 2ARY, (2AWF), 2AWK-
JAWL, 2AXK, 2AXY, 2AYH, 2AYV, 2AYZ, 2AZD,
2BBB, 2BCF, 2BDG, 2BE, 2BEH, 2BLJ, 2BLP,
2BML,2BNZ,2BQH,2BQU, 2BRC,2BTJ,2CBW, 2CDK,
2CI1Z, 2CRI, 2CT. 2DK. 2EH, 2EL, 2FP, 2FZ, 2LH,
2RY, BAAY, 8AB, 8ADX. 3ALN, SAQH, 3BG, SBIJ,
3BLF, 8BNU, 3CG, 8FR, 8HG, 8IW, 3LC, 8
378, 370, 4DC. 4GL, 4LP, 8ADG, SAGO, BABK.
8AIO, SALB. 8AM, SAMM, 8AMQ, 8AQO, SAUH,
BAUY, BAVD, S8AVL, 8AWDP, BAXE, 8BDU, S8BEO,
8BJS, 8BKH, 8BLX, 8BX, 8BXH, 8CFC, 8CFP,
8CJH, 8CKM, 8CKO. 8HJ, 8HM, 80Z, 8SE, 8SZ,
8UA, 8UC, B8UE, 8VW, 8VY, 8XE, 8ZE, 82G, 9ARK,
9BHQ, 8BIQ. 3BP,

INW, Danbury, Conn.

Spark: 1AA, 1ADC, 1AHF, 1AKG, 1ARY, 1AO0K,
1AW, 1AZK, 1BJS, 1BOQ, 1BRQ, 1CHJ, 1CSP,
1DL, 1DY, 1IN, 1LB, 1RV, 18N, 1WQ, 2CT, 2EF,
2EL, 20M, 2PV, 3ABB, SAVS SBFN SBVC. SBX
3FP. 83GX. 8ZZ. 4CX, 8AFD, 8APB, BAPH 8BAD,
8BSS, BBU. 8CQL, BFT 8KY, 8MP, 8TC, BUC.
BVQ 8Z0, 9AAW, OAFK 9AZA, 9US, 9ZN.

C.W.: 1ADL, 1AGI, lAIP 1AJP, 1AJU, 1APE,
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1ARY, 1AWB, 1AYQ., 1AZW, 1BBW, 1BDI, 1BGF
(fone), 1BHW, 1BKA (fone), 1BIB (fone), 1BKQ,
1BLE, 1BUA, 1BWJ, 1BYG, 1CAK, 1CBG. 1CDO,
1CHJ, 1CIK, I1CIT, 1CJA, 1CMK, 1CNE, 1CNR,
1CSL. 1FZ, 1GV, 11V, 1JT, 10Z, iPM, 1PR, 1QP.
1RH, 1UJ, 1VQ, 1WP, 1WQ, II‘IIA (!on;‘), AIXM

2CEN, 2CFT, 2CGE. 2CIM, 2C®. ’
2LC, 2NZ, 2VC, 2VH, 2XAl, 3. AY, SADX, 3
SAPD, 3BG, 3BGT, SBHL, 3B..r, 8BZ, 3FP, 3FS,
SHN, 3sIW, 3SZ, 8TJ, 3UW, 3VH, $XW (fone),
370, 4BY, 4DC, 4DS, SACF, SADG, 8AGO, 8AMQ,
BAQO. 8AQZ, SAWM, BAWP, SAWT, 8BCU, 8BDU,
SBEO, 8BIL, 8BFX, S8BLX, 8BO, BBRL, "8BRW,
8BSO, 8BXT, 8CAZ, SCMM. 8CGM 8CJA, 8CJH,
8CJY, 8CKM, 8CKO, 8CO0, SCPX, 8CWB, SEA,
8FT, 8HJ, 8JU, 8KH, 8NB, 8PT, 8SE, 8UE, 8UK,
8UY, 8WP, 8XE, 8YD (fome), BZW BZZ 9ARV,
9AUF, 9BSL, 9CBA, SDYN, 9VQ, 9

BFA, Arl h% N
Spark : lACO. 1AOK, 1DP, 1GM, 1QO, 1LZ,
18H, 2AHU, 2AWF, 2BRN, 2BRI, 2BGD, 2EL,
2RM, 2TJ, 2PV, 2WB SAWF, 8BVC, BB%H 3EH

SFP, 3JW, 3PH, 8PU, 8AVR, BAPB, 8

CW.: (1CIT), (lBYG). (1CBJ), 1BUA, 1ADL,
(lAYD). (1CJD), 1BKQ, (1PR), 1BKA, 1BTL.,
1FQ, 1 1UJ, 1QP, 1CNE, 2AJF, 2AQM, 2AGC,

2AQH, 2AXK 2AWF, 2AFP, 2BXP, 2BGJ, 2BEH,
2BQU, 2BRE, 2BAI, 2BRC, 2CD 2NZ, 2WR,
3ASP, BAVY, 3APD, 3ADX, BAQH 8AJD, " 3BA,
8BG, 3CAN, 3FS, 3FS, sFR, 3CG, 3XA, 3XJ phone,
8AVD, BACM. 8AQF, 8BLX, 8BXT, 8BNY, 8BJS.
8BEO, 8CKM, 8CJH, 8NB, 8SE, 9UU, 9KP.

2AWF, Albany, N, Y,
Spark: (1AA), 1AOK, 1AW, 1B0OQ, (1BRQ),
1CHQ, 1CK, 1GM, (1RV), 1WQ, 2AD, 2AHU,
2ARB, 2ARY, 2BFX, 2CKO, (2CT), (2DI), (2EL),
2FP, 20M, (2RM), 2TS, (2WB), 3ABB, SAWE,
SAWF, sBFU, (8BJ), 8BVC, 3CS, sEH, $FB, SFP,
3GX. 3PB, 3PU, 3WT, 3ZM, 4EA, S8AFD, SAHE,
8AHQ, SANV, SAPB, (8AXX), (8BAC), SBDV,
8BKA. 8BRL, 8CQL, 8DY, 8EO, SEW, 8KY, SMR.
nm 8Qr. 8RQ, 8VQ, 8XE, 820, 9FS, 9MC, 9UU.

W.: 1ADL., TAJL, 1AYZ, (1AZW), (1BBW).
"1BKP, 1BWJ, 1CGO,

2BEH, 2BGJ, 2BQK, (2BRC), 2BUX. 2BYS.,
2CAL, 2CBG, 2CBW, (2CDK), 2CEC, 2CEN, 2CFT,
2CT, 2CWE, 2FP, 2KP, 2NZ, 2RM, 2VH, 2WB,
(2ZWR), 3ADX, 8AGN, 3ANJ, 3ANY, 3BA, SBED,
3BJY, 3BLF, 3BOF, 8BUP, (8BZ), 3CAL. 3CG,

FS. 3SJ, 8TJ.

4XD, 5LJ, (BACF), 8AHK, S8AIG, (8AI0), (BAMD),
8AMQ, BANB, SAWM, SAWP, BAWR, SAXE, 8AXC,
8BCL, 8BDB, 8BGM, 8BIS, 8BKE, 8BLW, (8BLX),
BBMM 8BPU, 8BPW, 8BSO, 8BUX. 8BWK. SCBR,
8CGM, (8CJH), 8CON, (8CQL), S8EA. 8LB, (8PT).
8UC, SBUE, sUK, 8VQ, 8XE, 8XJ, 8YD, 8ZAE, 82X,
9AFN, 9AIY, 9AJH, DAXF 9BHD, 9BVP, 9DGO,
9DZQ, 9EI, (8JR), 9KP, 9UU, Can. 2AF, (3PB),
Fone: 1BKA. 2XJ, 2ZK. 3XW.

H, Brooklyn, N All C.W.

(1ARY), (1AUN),
(IBDI). (1BES),
1CDO. (1CGO),

(3BG),
3BLR, (3BNU), 39SH,
3HG, 3IW, 3LC, 3PE,
SWF, 8XA, (3Z0),

(8AGO), (BAIO). (SALB), 8AM, BAMM (8AMQ).
8ANB, (8AQZ), 8A8V, 8AVL, (SAWM),
8AXC, 8BAS, 8BCF, (SBDB).
8BIL, 8BJS, 8BLO, (8BNY), (8BO), 8BRT, 8BRW,
(8BVR), 8BXT, (8CAY), (8CAZ), BCFP. (8CGB),
(%OBJH) 8CKM, 8QC, (BUC) (8UB), (8VQ).

9BED, ngx (8(‘:01') SoFB Maﬁa ’) RK t 9 l;'
S¥Z, '(910), 9LQ, VUU; W (' 3Q) 90N "OEL

écn:c zcw1 2
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2BXY, N. J,

C.W.: 1ABA, lRU 1XM, 1ZN,  1AFV, 1BCG,
1BUA, 1CAK, 1COD, 2AAB, 2AJF 2AQU, 2AWL,
2AYL 2BDM, 2BGJ, 2BGM, 2BML, 8AAO, S3ACP,
3ADYV, BADX 3AE, SAFL, 3AFP, 3AGE, 3BBY,
3DQ, 3GL, 440, 4CO, 4HZ, 5CF, §CH, 7LD, 7QF.
8ABO, 8ACL, SAGO, BAMP 8ATD, 8VC, 8WN,
9AAO, 9ADX, 9AWK, 9DRK, 9UY, 9DAQ.

1AA, 1ADL, 1APX,  3ABB, 3ARM, 3QW,

Splrk
3XM. 8Z0. 4AS, 4ZF EGI 5HK, 7XM, B8ABY,
SAWP, 8BUN, 8ZAA, 9DZY

2BUQ, Staten Island, N C. (Omne Tube)
C.W,: 1AR, 1AW, (IFW), 1II, (1IV), (1IX),
(1JT), 10Z, 1PR, (1RD), lQP. (1UL), (1VvQ).
1XX, 1YB, (1ZE), 1ADL, 1AJP fome, (1ACL),

(1ARY), (1AWB), (1AYZ), 1BBW, (1BKP), IBKQ.
(IBRQ), 1BWJ, 1BWY, 1BXY, 1CGO, (1CHJ),
1CJA, 3BG, 3CC, (3CG). $FP, $FS, BHG. (3IW).
3LC, 3NH, 3QV, 3RF, SVW, 370, SAJD,
3ANJ, 3AQH, $BHL, '$BIJ, 3BJY, 3BLP, 4BQ
4BY, 4GL, 4GU, 4GX, 4KC, 4LP, 4XD, 4ZC, SFV

AOG, OAPA. ‘9AXF,
9AZE, DBLC ODGQ. (9DIO}, 9DKY, 9DSO, 9DWN,

$DZQ, C

Sperk : (IACO) 1ARY, 1AOK, 1BOE, 1BKG,
(1BOQ), (1BPZ), 1BRQ, 1BYX, lCJA. 2PV,
4BQ, 4EA, 4GN, (S8EW), 8FT, 8RQ, 8AXN, 8CAZ,
8CQL, 9BK, 9UH, 9UK, 9WY, '9XI, 9ZN. Canadians
8GX, 3GN, 8JL.

ARN-3HS Washington, D. C.
Spark : lAKG. 1A0K, (IARY). 1AZK,
1BDC, 1BDT, (1BOQ). 1BRQ,
1CHJ, 1FS, 1GM, (1SN),

2PF
2PV, 28Z, 2TS, 2WB, 8ABB, 8AC, (8AJD), 8BFU,

4GM, BACF,. BAFA, BAFD, 8AGO, BAHE, BAJX,
8 , 8 , BA 8A 8AQO, (BALD),
(8ASL). 8AUX, (8AUY), (8AXN), SAYC, 8BA

8BAZ, (8BBU), 8BFY, 8BNB, (8BQA), (8BRL),
BUN, 8CGZ, 8CKE, 8CQL, 8CZL, 8EA. (8EB),
8EQ, SEW, S8FT, 8J]J, 8J 8KY, S8MR, 8NO,
8RQ, 8TC, (8TY), BUC. SUE, 8VH, 8VQ, 8VW,

DDRR. 9DSO, QDXT 9DZY, 9FF.

H, 9ZN. Canadian 8GX.
,W.: 1AJU, 1ARY, lAYZ IBBW 1BDI, 1BET,
1BGF, lBKQ 1BLN, 1BNT. 1BWJ, 1CGF, 1CHJ,
1HX, 1IX, 10N, lQP 1XM, 1YB, 2AFP 2AIF,
2AJA, 2AWL, 2AXK, 2BCF, 2BEH. 2BFX. 2BNZ,
2BRB, 2CCD, 2CFT. ZCMB 2FP. 2FZ, 2NZ, 2RM,
2WR. SAEV, B8AJD, 3BEC 3BG, SBHL 3BLU,
8$BNU, 8BRC, 3BUV, 3CAN, SFP 3FS BQV. 3WF,
3XW fone, 820, 32Z, 4GL, 5DA, 5HB. 5MA, 6EN,
S8EH, 6ES, 6XAD, BADG 8AGO,
8AMM, BSANB, BAQF (8AUY),
8AXB, 8BCL, 8BDB, 8B

9BDA, 9BDP. 9BTA, 9CBA. 9DGO, 9DIO,
9DZQ. 9FZ, 9PD, 9WQ, Canadians 8CZ, 8J1,

ZOk Parkesburgh, Pa.—Worked

C.W,
1XM Z, 1BBW, 1BKQ, 1BWJ, 1CMK. 2FP,

SALN, 3ANJ, $ASK, $AUV, 8AVY, SAWE, 3BLF,
SBLU, 8DV, 'SEV, §YV, 8YD, 82Z, 8ADG, 8BXT,
8CJH, 9UU, 9AXF, Can. 3CZ._

3BAG, Washington, C.

C.W. 1AJP, 1ARY, lA lAZW. 1BEA, 1BKG,
1BSD, 1BWJ, ICK ICH T 1|‘I lQP 1RD, 107,
1XM, 1YK 2ANZ, ZAW

ZAWL. 2AWB §§; 2AZ0, 2BEA. 2BEB, 2BEH,

PR ", 20k, YR
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2NZ, 20C, 20F, 2PZ, 2TT, 2VA, 2VH, 2XJ (fone),
3XQ, 2ZK, 278, 3AAD, 3AFU, 3AJD, 3ANY, 3AQF,
SAQH, 3AQR, 3BA, 3BEC, 3BFU, 3BM, 3BP, 3BZ,
8CC, 3CG, 3CM, SEM, 3FS, 3SFM, 3HJ, 3 3JX,
SPB, 3PZ, 3QV, 3QZ, SRF, 3ZN, 3ZV,32Z.4BF.4BQ,
4BY, 4CY, 4FT, 4FV, 4GF, 4GL, 4GU, 4ID, 4II,
4LP, 4RL, 4ZC, 5DA, 8Sl"V. SLL BPY, §WO, 5UU,

8CK, 8CJX, 8CLD, 8CV, 8DV, 8EV, 8LW,

, SOW, 8PO, 3QZ, SRE, 8SP, 8UK, 8VV,
8WY, 8XE, 8XV, BZB, 8ZE, 9AAS, 9AAV,
SAIV, 9AKD, 9AKR, 9AL, SALV, $AMU,
.ABK.’POSAYH. 9BRL, 9BSG, IR, 910, 9KP, OLE,

4KC, N. C. (AN )
1AAW, I1ADL, 1AJE, 1APX, 1ARY,
1AU, 1DZ, 1FR, 1GM, 1LZ, 2AB, 2FC, 2RY, 2AJF
2ANMX, 2BSC, 2NZ, 3BA, (3RF), 3BZ, 3sDM, 3FM.
$FS, 3BLL. 3RW. 8TJ, (3BLF), 3CA, 3YBD.
(8BHL), 3IW, 4AS, (4BY), 4CX, 4DZ, 4DC, (4EU).
4FD, (4DQ), (4CH), (4GU & spk.), (4GL), 4GP,
(4MI), (4MO), (6KU), 5KA, BAAM, (6DA). GEK,
SFV, 5UU, 6ZZ, 6XAD, 6BO, 1KG, TMP, 712V,
(8ANB), (8UQ), SCAB, 8UT, 8ACF, SBAGS, SBUG.
8BFX, (8TO), SKH, (8BIS),
SEA, 8DU, (8ZC), 8KK, $ASB, 9IX, 9AXF, 9UC,
:ﬁxzxq.. 9BW, 9ACB, SAEY, 9BOG, 9BSG, 9DQQ.

Werked by SKC, Plaquemine, La.

8parks: 4CX, 4DH, SEK, SHB, SIR, §JD, BLA,
SLB, 5NN, 5NS, 5PX, §QA, 5QS, 5QT, SRJ, ESM,
8$TG, SUE, SAAT, 6ABA, BABY, 5XA, 5XB, 6XL
8XJ, XU, 6YG, S§YL, 8ZL, §Z8, 8ZW, 52X, 6ZZ,
SZAA, SZAB, G6ZAC, SZAE, SZAF, 5ZAK, 9FU,
SRY, SWI, SWT, 9ZY, 9ACB, 9ANQ, 9APN. 9AXU.
9BSA, SDEH, $DHY, $DQQ, 9DSD, SYAK.

C.W.: 6JB, 9NX, 9DZqQ.

SAOW, Riv Cal.

Bpark: 6XD, 6BB, 6BK, 6BV, 6CC. 6DP. 6EA,
SEX, ¢FH, 6FO, 6FP, 6GI, 6GR, 6GX, 6HC, 6HP.
SHY, 6GT, 6IB, 6IC, 6IM, 6IU, 6IV, ¢JW, ¢JY.
6KC, 6KM, 6LC, 6ME, 6NG, 60D, 60L, 60P, §PC,
§PJ, 6PO, 6PW, 6QK, 6QR, 6RE, 6ST. 6TF, 6TU.
SUO, 6UP, 6VK, 6VM, §WG, 6 WP, SWR, 6XH,
86XV, 6ZD, 6ZI, 6ZQ, 6ZR, 6ZU, 6ZX, 6AAH.
SAAK, 6AAS, 6AAU, 6ABM, 6ABR, 6ABU, 6ABW.
SABX, 6ACR, 6ADA, 6ADW, GAEI, 6AFJ, GAFP,
SAGF, 6AGP, 6AHF, 6AHP, 6AHQ, 6AHV, 6AHZ.
SAIF, 6AIN, GAIT, 6AIU, 6AJH, 6AJR, GAIW.
SAKL, 6AKT, 6ALA, SALD, 6ALV, 6AMK, 8AMW,
SAMZ, 6ANE, 6ANI, 6AOE, 6AOL, 6AQQ, SAQS,
6AQU, 6AQX, 6AQY, SARD, 6ARK, 6ASB, 6ASK.,
SATF, 6AUD, 6AVB, 8AVD, 6AVM, 6AVR, CAWI,
GAWX, 6AWY, 6ZAE, 6ZAM, 6BAJ, 6BAK, ¢BBC,
SBBK, 6BBO, 6BBV, ¢BBD, 6BCS, 6BDW, GBEA.
6BEM, 6BEO, ¢BEP, 6BFE, $BFH, 6BGH, §BGL,
SBIK, 6BIN, 6BIP, 6BIU, 6BJD, 6BJV, 8BJX,
6BKB, 6BKS, 6BMP, 6BNN, 6BOL, 6BVK, 7CK,
LN, 7LY, TMF, 7GV, 1GJ, TBR, 7FJ, 7TPI, 1JI,
73D, INF, 70T, 1TO, 1TU, TWG, TYA, 12K, 72U,
7ZP, 12J, TZM, Cansdian 9BD, CL-8.

: 6ZA, 6AK, 6CU, ¢éDF, 6EA, 6EB, 6EC,
., 8FT, 6GD, 6GL, 6GY, 6HJ, 6JD, 6KC, 6KU,
6KY. 6KA, 6NX, 6RE, 6TI, 6VM, 6ZA, 6ZB, 6ZE,
6ZF, 6ZG, 6P1, ZI, 62N, 628, 6ZX, 6ZZ, 6AAG,
SAAT, 6AAV, 6AGH, 6AGP, GAIB, GAIF,

SALYV, 6AOZ, 6AGU, 6APO, 6ARO, 6ASJ,
SAVD. 6AWP, 6AWT, 6AWYV, 6AWX, 6XAD, 6XAF,
‘ :nno. 6BCB, 6BCD, 6BEG,

VY, 8AGZ,
SWU, SAMB, SAYU, 9XAQ, 9ZAF, 9BAZ,
DTM, SDVA, $BJI, $DVJ, DD-5, CL-8, Canadian
4CB, 9BD.
Fone: 6AK, 6DF, 6GD, 6XY, SZN, G. SAAT,
ATB, 6APO, 6BGQ, $ ~Dn+ss~.r%t-
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Can. BDK, at Pasadena, Cal.

Spark: 6AJ, 6AM, 6AT, 6BH, 6BJ, 6BK, 6BR,
6BV, 6DA, 6DD, 6DZ, 6EA, 6EK, 6ES, 6FF, 6FT,
618, 8LC, 6LK, 60G, 6RR, 6SK, 6UT, 6WC, 6WIL,
SAAU, SACY, SAIT, 6ALO, 6ALU, 6AMY, 6APC,
6AQU, 6AQV, 6AQX, 6BAR, 6BBD, 6BEB, 6BEO,
6BET, 6XAD fone, 6ZK, 6ZZ, 6ZF. All of above
heard on ecrystal. Following with one tube.

Spark: 6IF, 6XF, 6ZA, 5ZF, 6AH, 6GT, 6KM,
60H, 6BV, 6HK, 6PO, 6PR, 6TU, 6APE, GAPP,
6AUU, 6BUM, 6BAJ, 7CK, 7KH, 7KJ, 71YG, 7YS8,
1ZT, 9DVA, 9DZL .

C.W.: SLA, BZA, 5ZX, 6CU, 6EB, 6EN, 6IR,
6KA, 6KY, 60X, 6SK, 60P, 6UM, 6WA, GALE,
C6AWT, 6ANZ, 6ARF, 6ATB, 7DP, TNX. 1ZU,
8VV, SDVL

CAJII) Nevada

Spark: (6A8), 6BD, (6BV), (6CZ), (8CC), 6DD,
DS, ¢DP, (8EA), 6EC, (SEX), H, 6GX,
(6GR), (6GF), (6GP), (6GT), (6HC), $HP, (8IB),
:CIC), (6IV), 6KC, (6KE), (SLC), 6LU,

[} , 6AIU, 6AIX, (6AJH), (6AIA),

(6ALV), (6ALW), (6AMK), 6AMW, 6ANI, 6AOL,
6AOR, 6AQY, (6AQU), 6AQV,

SARM, 6ARV, 6ATF, SATU

17JD, 1KJ, TMPF , INW, INZ, (70T), 1QO0,
1RC, 170, TVE, 1VZ, TWG, TYA, 9AQE. 9DSD.
Can. (9BD).

C. W.: 6AK, 6BK, (6CU), 6DF, (6EA), (6BF),
6EN, (6FT), 6GD, (6JD), (6KA), 6KL, 6KU, 6
600, (6RR), 6T1, 6UO, 6XAD, 6ZB, (6ZF), (8ZI).
(620), (8ZX), 6AIY, SALU, 6AOT, SASJ 6ATG,
(SAWT), (6BES), 6BJQ, (6BKB), 7DP, 1QW, TWD,
TWU, 7P, 9AMB, 9AYU, #BJI

SALD, Pasadena, Calif,

Spark: (8AAK), 6AAU, (6ABU), (SABW),
6ADA, (6AEH), 6AHF, 6AHU, (SAIN), 6AIO,
(6AJH), (6AJR), (6ALA), 6AMK, SAOL, (6AQR),
SA SAPO, (6AQU), 6AQY, (6ARK), (6AS),
(BAUD), (6AVM), (6AVX), (8BGL), (6CC), §CZ,

6DP, (8EX), 6FH, (6GF), (6GR), (8GT), (6HP),
6IB, (8IC), (6IV), (8KC), 6LU, 6NG, 6PJ, 6TOC,
(6TU), 6VK, (6VX), (8XH), 6ZG, 62Q, (6ZU),
TBK, (TMF).

C.W.: 6NX, 6QY, 8TW, 6ZAA, 6ZB, 6ZX.

m% Nozgen:o. Idaho

Spark: 6AF, 6BD, (6CC), 6DP, 6GR, 6IL, IN,
6JR, 6KQ, 6LC, 8TU, 6ZQ, 7BH, 7TDH, (7FI
7GE, (7JF), TMF, 1NZ,

{TNL), (70T), 17VO,

72V, 9BD, 9WZ, 9AUU, 9AVZ.
C.W.: 6AK, 6DX, 6EN, 6KA, 6NX, 6PI, 6SG,

(8ACR), 6AKK, 72U, TWQ, 9AMB, 9DKY, 9DTM.
Phone: 7FL, TZU.

7SN, Senside, Oregon
Spark: 6CC, SEX, GEB, GFH 6GR, 6IC, ¢IM,
6KM, 6KV, 6LK, 6LC, 6PO, 6TV, @VK,
62Q, 6AUW, 6ALA, 6ARK, 6AJR, 6AVM, 6AAU.
6AZU, 8AKT, 6AGF, 6ALW, 6AMK, 6APE, 7CV,
7ED, 1GE, 7HQ, 1JD, 1KE,

8AUU, Cantem, Ohio
Spark: 1AW, 1AOK, 1FT, 1PR, 1YB, 2ARB,
2BFX, 2BRC, 2CA, 2FP, 2GP, 20M, 2PO, 2RP.

2WB, SACK, 3A

SFG, SF1, 3FS, SFT, 8JP, 8JU, 8LF, 8KY, 8NO,
80Z. 8RC, 8RG, 8TC, 8TO, 8TP, 8UC, 8VC, SVL
xy. SXAK, sYAE, 8YN, 8ZA., 820, 8ZX, 8ZY,
» SAKT, DAMT,: ¥APM, 9AAY, 9AAM, 9ALNH,
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9AAW, 9AQA, SAMF, 9ALP, 9APS, 9BAK, 8BDK,
9CPD,” 9CA, 9CP, 9DML, 9DSO, 9DFX, 9DMJ,
9DQQ, 9DEV, 9DYX, 9DI, 9DZ, 9EH, 9JX. OLF.
9MC, 9PD 9TX, 9UH, 9US, 9XE, 9YB, 9ZN,
C.W.: 1AV, 1AZW, 1ASF, 1ARY, 1AUN, 1ADL,
1AZK, lAIP 1BMJ, 1BKQ, 1BWJ, 1BQY, mxc.
1BKA., 1BDG, 1BTW, 1BZX, 1BJA, 1BRQ, 1BGF,
1BDI,” 1ICMK, 1CHA, 1CIK, 1CNR, 1CMM, 1CAS,
1CAK, 1EE. 1FW, 1IX, 1QP, 1QC, 1WC, 1XX.
1XY, 1XZ, 1ZE, 1ZN, 2ANM, 2AYV, 2AIF, 2AFP,
2AXK, 2AJA, 2AWF, 2BCF, 2BDX, 2BQH, 2BNZ,
2BEH, 2BLI, 2BCF, 2BRD, 2BRC, 2BFM, 2BDM,
2BJY, 2BEA, 2BEF, 2BQU, 2BFX, 2BUA, 2BUM,
2BNQ, 2BFQ, 2BDG, 2BAG, 2BLP, 2BFK, 2BHJ,
2BUC, 2BLR, 2BUX, 2BE, 2CBG, 2CEN, 2CCD,
2CWE, 2CFE. 2CCX, 2COC, 2CFT, 2FH, 2FP, 2GF,
SLP, $NZ, 2PJ, 2RC, 2TJ, 2UD, 2VC, 2WR, 2XV,
3AAY, S8ASV, 8ADX, SALN, 3ANY, 3AIS, 3AYY,
8AW, 8BIJ, 3BLF, 8sBQH, $BHL, 3BNU, 3BLR,
$BFG, 8BFF, 8BAV, 8BZ, 8CLF, 3CZP, 3CBM,
37ZG, 8CZ, 8FA, 8FP, 3FQ, 3FS, 3GC, 3GP, 3HD,
38HG, sHW, 3IM, SIW, SLR, 3PB, 3QV, 3RF, 3SP,

4DC, 4DF, 4DH, 4DS, 4EB,
4GL, 4ID, 41V, u(A. ‘AKC, 4LP, 4ZE, 4ZH, BAAM,
5AJ. 5DA, 5DR, SEW, SFE, 8JB, 5KU, 5LA, 5LJ.
6MA, 5VL, 6GL, 6HD, 6ZAC, 6ZZ, 1CG, TGP, 7IV,
7LY, 70P, TWO, BAVA, BADG, SACF, SAUX,

8CGM, 8CON, 8CQL, S8CFO, S8CIA, SCMI,
8CFP, 8CGX, 8CCM, 8CKD, 8CFC, 8CKM,
8CUH, 8DH, 8DV, 8DZ, SEA, 8EO, SFK, 3GV,
8HJ, 8HM, 8HW, 8JM, 8JQ, 8JU, BKH 8LB, SLF,
8PI, 8PT, 8QC, BQZ 8SE, 8TO, 8SP, 8TJ, BUC
8UB, sUK, 8UU, 8VR, 8VV, 3VY, 8VZ, 8VQ,
8WN, 8WR, 8XE, 8XG, 8YD, 8YM, 8ZC, 824, BZL.
8ZW, S8ZAE, 9AUA, SAXF, 9AAP, 9APM, 9ARK
9AJA, 9AMF, 9AIY, 9AJH, 9AAY, 9AIV, 9APH,
9AIX, 9AXN, DAPS, 9AGJ, 9 9AFT,
" 9AWK, 9AKD,
9BGH,

9AYU, 9AL, 9BLW. 9BHD, 9BUD, 9BDB,
9BLO, 9BFD, 9BED, 9CBA, 9CHA, 9DZQ, 9DFN,
9DGQ, 9DIO, 9DCR, 9DFB, 9DKQ, 9DAX, 9DUG,
9DKY, 9DIX, 9DYN, 9DV, SEI, SEO, 9FE, 9FZ,
9GL, 91I, 910, 9JG, 9KP, 9LQ, 9Pi, 9PF, 9QF.
9JF, 9SF, 9UU, 9UV, SWA, 9XI, 9YAM, 9XAJ.

Warren,

C.W.: 1AGI, lAP (lARY), 1AWB, 1BAS,
{(1BBW), (1BDI), 1BKQ, 1BQE, 1BUA, 1BWJ,
(1CHJ),  1CJH. (1CNR), 1IV, ux. 1JT, (1PR),
1QP, (1VQ), 1XM, 1XX, 2AFP, 2AJF, 2AWF,
2AWL, (2AXK), 2AYV, 2BBX, 2BEA, 2BGJ,
(2BLP), 2BNZ, (2BQH), 2BQU, 2BRB, 2BTJ,
2CEN, 2CMB, 2CT, (2CWE), 2FP, (2KL), 2NZ,

2RY, 3WR, (3AAO), (3AAY), 3ADX, (3AIS), 3AJD,
SALL, 3ALN, 3ANJ, (3ARD), (3AV Y), BA,
8BAG, (8BEC), (3BG), SBHL, 3BIJ, (3BLF),
3BLU, 3BRI, 3BUR, 3BUV, 3CA. 3CG, 3FP, 3FQ,
8FS, , 3PB, 3RV, (3WF). (3Z0),
32Z, 4GL, 4GX, 4ID, 4KC, 4LP, 5DA, BEK, 6KU,
sLJ, (8ADG), SAGO, 8AGR, SAIO, 8ALB, (8AM),
SAMM, 8AMQ, 8AQF, 8AQO0, 8AQZ, 8ASM, BAVD.
(SAVL), 8AWM, (8AWP), (8AXB), 8BCF, 8BDE,
8BDO, 8BDU, (8BEI), (8BEO). 8BEX, 8BFX,
8BKE, 8BO, 8BOX, 8BRW, 8BVR, sBXH, 8BXT.
8CAY, 8CFG, 8CFS, 8CJH, 8CKM, (BCKO) 8CMM,
8DV, S8HM. S8KH, 8NB, 80C, 8PT, 8QB, (QC)
(8SE), 8TO. 8UC, 8VQ, 8VY, 8WA, 8XE, 9AAP,
9ATY, 9AJH, 9ARK, 9BED, 9BQW, DBUD 9BVP,
9CBA, 9CCS., 9DBD, 9DCR, 9DGG, 9DIO, 9DKH,
g%vx.l 9DDZQ 9EI, 9FZ, 910, 9JE, (9LQ),

S8AUX, Cleveland, Obio

1RH, 1XZ, 1ADC, 1ADL, (1ARB),
1ARY, (1BOQ), 1BUA, 2BM, 2EL, (2FP), (20M),
2RM, 2WB 2ACD, 2AHU, , 2AJE, (2ARB),
2BEH, 2CDZ, 8AC, 3BA, 3BP, 3CC, SEZ, 3FP,

1AJ, 1AW,
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3GX, (IUC) BZO SZY 3ABB, 8AJD, 3ALN, 8AQV,
3AYV, (8B (SB‘F’U). 3BLF, (40!). 4EA,
(AFD), IGL. 40N ISDA. (6HK), 6PY, ISXA. 8BO,

8DY, (SEB), (8EOQ), (8EW), (S8FT 8KY,
(8LB), (8LF), (8MZ), (8NO), 80C, (BRT). '(8SP),
8TY, BUE s8UO), (8VQ), BVY (BUC) (8WD),
(BYN). SZE (8Z0), (8AFB), (8AFD), S8AFE,
(8AHQ), (8AJW), B8AGO, (BAJX), (8AKQ),
(8AMZ), (8ANO), SAOI, 8AQO, (8 , BAS
SAWU, 8Ax., 8AY S8AZF, 8BCF, (8BBU),
(8CGZ), 8CEB, (9CP), QFP, (8KI), 9KX, (9LF),
9MC, 90X, (9PD), 9RC, 9SN, (SUH), (9UU),
(9VL), (9YB), (9YJ), 9ZC, 9ZN, 9AAU, (9AAW),
9ACB, 9AFK, (9AGR), 9AIU, SAIR, 9ARK, 9AVY,
9AWZ, (9AZE), (9AZF), 9BHD, 9BIQ, (9DCX),
9DEN, (9DFX), (9DLX), (9DKK), (83DRR),
(9DZY),
8AGO, Pittsburgh, Pa.—All C.W.
(1IX), IPR. (1AJU), 1AZW, 1BBW, 1BD]

1BGF, 1CHJ, (1CJH), 1CKA voice, 1CNR, (2BG),
(2WR), 2XQ, 2ZK voice, (2AFP),

& L 2AZY, (2BDG),
(2BEA), 2BQH,
(2BRC), (2BTJ), (2CCD), 2CES, 2CFE, (2CWE),
(3BA), (3FS), (3FP), 3HG, (3IW), 3LR, (3PB),
(3QV), (3TJ), SVW. (8WF), 320, 372Z, 3ADX,
3ALN, 3ANJ, (3ANY), (3AQH), BATF, (3AVY),
sBHL, (3BLJ), (8BLF), 3BUP, 3CAQ, 4DC, 4EN,
5BH, 5HB, 5KU,

(8AVW),
8BGG, SBIS,

(9AAP),
D), 9A0G, 9APG, (9ARK),
9BBF, 9BDB, 9BED, (9BHD), 9BHQ, 9BRL, 9BVP,
(9CBA), (DDAX) (9DGQ), (9DKY), 9DXK, 9DZQ,
(Can.) 3BV, i

SASL, Fredouia, N
park: 1BOQ, (1LZ), 2AAF, 2ABU 2ARB, 2BFX,
(2BSC) 2KL, 2FP, 2WB, SABB, 3ACY, (3AJD),
(3ARN), 3BJ, 3CI, 3FP, 3PU, 4EA, SACF. (8AHQ).
(8A1J), "8AJ, 8ARD, (8AUG), (SAUY), (8AXQ).
(SAYM) 8BAZ, (8BBU), 8sBDA, 8BFY, (8BKC),
(8BM), 8BPG, (8BQA), 8BSB, 8BSF, 8BXC,
(8BWC), (BCAS) 8CDV, SCEB, 8CEJ, (8EA), 8EO,
SEW, 8JU, 8KY, (8MU), 8TC, (8VH), 8VIL 8vaQ,
(820), 9AAW, SAES, 9AFK, 9AGR, 9AMT, 9APS,
(OAZE) 9BSC, (DDKK) 9DZY, 9FK, (9PD), VUH,
9XI, DZN) Can. (3GX).
C.W.: 1ADL, 1ARY, 1BBW, 1BDI, 1BKA, 1BKQ,
1BUA, 1CAK, 1CNE, iCNR, 1HQ, 1PR, 1XZ, 2ADX,
2AFP, 2APA, 2AWF, 2AYV, 2BDG, 2BEH,

3IL, $IW, 8QV, SVW, 3WF, 3XW, 4BQ,
8ABO, SADU, 8AGO, SAGR, (S8AIl),

) , SAPT, SAQF, 8AQZ
SAUH, SAUY, SAVL, (SAWM), SAWP, SAXB,
S8AXC, 8AYB, 8BCL, 8BDU, S8BEF, SBEIL SBJU,
S8BRC, 8BRM, 8BUX, 8BXT, 8BZF, SCAJ,
8CAY, (8CBJ), sccu 8CKM, 8CKO, 8CLJ, 8CNU,
(8CON), 8HJ, 8KU, (8ND), 8QB, 8QZ, SUE,
8VQ, 9BED, mw. 9BTA, 9LQ, 9XI, Can. (3J1),

9CCW, St. Louis, Mo.
C.W.: 1RU, 1AFV, 1ARY, 1CAK, 1XM, 2EL.

D 8IL,
SLF, sLU, 8NQ, 8QQ, 8XK, 8ZG, 9EL. 910, 9KP,
DLQ. SWA, 9YU, DAAP DAAS DAAU 9ACB, 9AJA.
9AKR, QAMB. 9D Y, QBEO. 9B1Z, QDYE. SDZW,
9XAC, 9YAM, Can. 3BP.
© 8park: 1AW, 1SN, 1AKG, 1AWZ, 1BSI, 2WL,
SEL, 3IW, 8UC, 4BQ, 4DH, 4JB, 5AA, 5HY, GAIl
S5ER, 5FO, S5MF, 5QA, 5TD, 5UU, 5XU, SBP,
BDW BER. 8FI, 8FT, 8GO, BHM BJJ BZL. 828,
9AP, 9AU, 9BF, 9CA, 9EE, 9ET, 9FS, 9HM, 9JN,
9IM, (9K0) 9Lw OME. 9MS, DPN. SRC, 9YD,
9YO, 9ZN, 9AAP, 9ACB, 9AEG, 9AFF, 9AGR.
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SAHE, 9AIG, 9AJZ, 9AMA, 9AMT, 9A0U, 9BDF,
$BIC, 9BCX, DBSA. 91380 9BYF, 9CEE, 9DMW,
$DQR. DDYY 9DZ

Ellendale, N. Dak

Single Tube)
. 4GL, 4LP, SﬁAa bans

5AAM, 5DO, 5EK,

8KH, SLB, SMP, 80Z, 8PT, 8SE, 8TO, 8UC, 8UK,
8VY, 8WA, S8XAK 8YD, 9AFD, 9AFN, 9AFU.
9A GN. SAIF, 9AIY, 9AJA, 9AJH, 9AMB, 9AMI,
G, 9APW, 9ARK, 9ARZ, 9ASF 9ATN, 9AUA,
SAYU, OBAF. 9BAV, 9BBF, 9BDP, 9BED, 9BGH,
9BHD, 9BHQ, 9BIK, 9BJI, 9BOW, 9BQW, 9BRL.
9BTA, 9BUN. 9BXA, 9CAO, 9CBA, 9CBB, 9CCS,
9DCU, 9DIO, 9DKY, 9DOL, 9DR, 9DSM,
9DTM, 9DUG, 9DUN, 9DYN, 9DZQ, 9EJ, 9FP,
9FZ, $GL, 910, 9KP, 9QF, 9UN, 9UU, OVE. IWA,
WD, IWQ, 9XAQ, OXI 9YAJ, 9YF, 9ZL..
Fones : 9ASF, 9PI, E
Spark: 65MF, EQS EB, 8YN, 9AEG, 9AEY,
9AFK, 9AIG, SAKX, OANP 9ARG, 9AUA, 9AUL,
9AUU, 9AVX, 9AVZ, 9BDF, 9BKP, 9BOF, 9BRI,
9BKK, 8DMJ, 9D ZY 9FX, SLF, 90X, 9TI, 9TV,
X1, DXT 9YAK

$BHD, inots
1ARY, lex §BW). 1BKQ, 1CNR,

C.W.:
2AFP, 2AYV, 2BEH ZBFX. 2CCD, 2FP, 2NZ,
3ALN, 3BLF, 3BSL, (3FS), 3HG, (3IW), 4BQ,
4DF, 4GX, 4LP, 4ZB, (5AAC), (5DO), (S5EK),
(5KU), (6LJ), (8AGO), (8AIG), 8AIO, (S8ALB),
(8ANB), (BAXB), BAZS, (8BKE), (8BRL),
(8CAY), (8CAZ), B8CIB, (8CJH), (8CUA), BEA,
8HM, (8KS), (8UK), (8VY), (SAAY), (9AFB),
(9AFN), (9AIF), (2A1Y), 8AJA, (8AJH), (9A0G),
(9APW), (8ARK), (9ARZ), 9AUA, (9AXF),
(9BAF), (9BBE), (9BEM), (9BGH), (9BIQ),
(9BQW), (9BRL), (9BSG), (9BTA), (9CCS),
(9CHA), (8DCR), (9DKP), (9DWY), (9DZW),
:gIZ)ZQ)' (9EI), 9SPS, 9PN, (8UU), 9XI), Can.

Spark: 5NS, S8BEP, 9AKU), (9AZA), (9BUO),
(9CDB), (9DR8), (9DVX), (ODXT). (9DZU),
(9DZY), (9FK), (9GC), (9UG).

9APW, St. Paul, Minn.

C.W.: 2FP, 2BEH, 2BQU, BAGC, SALN, 3CZ,
4BQ, 4GX, 5EK, 5KU, 5LJ, 6YG, 6EN, 6KA, 7ZU,
8BO, 8CJ, 8EA, 8JU, 80Z, 8QC, 8UC, 8UK, SVE,
8VQ, 8YD, BAIO, BADG, SAGO, SALB, BAQZ
8ANB, BAWM, SAXB, 8BEF, 8BEI, 8BFX, 8BVR,
8BRW, BCAY, S8CBB, 8CFC, S8ZAG, 9DV, 9EI,
(9FZ), 9KP, 910, (9QF), (9PS), 9UU, 8VE, 9WU,
9YF, 9ZB, 9AFD, 9AFN, 9AFU,

’AYU (9BAF), (9BBF), (9BCT), 9BDP, (OBED).
9BGH, (9BHD), 9BHQ, 9BIQ, 9BJI, (8BJZ),

9
(9DIO), 9DQL, 9DUG, 9DVJ, (ODWY). (9DZQ),
9DZJ, (9YAJ).

Spark: 6ABY, 72V, SEA, 8EB, 8UC, 9HG, (9IG),
$MC, 9UU, 9XT, 9ZC, 9ZN, 9AAW, S5ABV, 9AEY,
* \IG, 9AIF, SLF, 9AXU, (8AVZ), 9BKP, (9BOF),
93%{. 9DMJ, 9DUG, SDZY, 9DSD, 9DXT, 8DGQ,
9

9A0G, Lawrencs,

C.W.: 2FP, 4EB, 4ZB, 5Ek. (5HB), 6IC, 5KU,
(5LJ), (BNK), (501), (5?3) 5SF, (5ZAT), 6BES,
6EN, 6KA. SAGO. (ASLB), BANE, 8ASW, 8AUY,
S8AWM, 8AXB, 8BEDO, 8BDU, (8BEI), 8BO, 8BXF,
(8DV), S8EA, 8GY, (8HJ), 8SE, sUC, S8UE, 8UK,
8VQ, (8VY), 8XJ, 8AAP, 8ABF, 9AFB, 9AFN.
9AIF, 8AIY, 9AJA, (9AKD), 9AMT,
9AMW, (9APW), 9ARI, 8ARK,
(9AUA), "9AVM]),
9BAA, (9BAF),

(9BEM),

DTS "9DUG, ' 9DUN,
( . 9EL (9EL), 9FM, (3FZ),
910, 8JG, 9LQ, 9OF, 9PN, oPS, 9QF, (88J), (YUU),
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(9WA), (9WD), 9XAQ, (9XI), (8YAJ),

: (5ABY), 5ADU, (5IR), 6LB, 6NC, (5NS),
5SM, BTC, STU, BBBU, SEA, 8UC, 8WU,
. 9AEG, (9AEY), 9AFK, 9AHZ,
9AIF, DAMT, (9ANO), 9ANP, 9APK, 9APN, 9APS,
9AQZ, 9ARG, 9AUA, SAVH, 9AVZ, (9AYL), 9AZE,
9AZF, (9BHN), 9BKK, 9BLW, (9BPK),
3BZJ, (9DGW), (9DJB), 9DJIX,
SDMJ. 9DPB. 8DRQ, SDRW, (SDVF),
9DXE, 8DYC, (3FK), 8KA, OLF, 9MC, 9NQ, 90X,
9PD. OPW. (9RR), 95Y, 9X1,” 9XT, 9YJ, 8ZH,
(9ZN).

(9VE),
9YL

AMATEUR RADIO IN PORTO RICO
(Concluded from page 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
inlightenment our North American brothers

ave.

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
fame, as we are with you in all others.
t is our ambition to join you in making
the history of the radio world, that your
signals may be carried not onfy east and
west but north and south from Pole to Pole;
not only will the ery be “from Pekin to the
Hague”, but “from Buenos-Aires to Pekin
and the Hague”!!

Well, we fuess that is saymg a pretty
b‘ig mouthful, but when Paul Godley bit

the “Trans-Atlantic” bite and more than
gulped it down, why can’t we, with just
about half the distance to cover over 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. Now is the time to start on your next
season’s plans. We will be with you then,
with more than one sgueak -box, too. - SO
from now on we will do a little research
on underground antennas, elimination of
static and strays, and once in a while catch
a few words of your never-ceasing signals.
;‘{!&dlos”, brothers, but we are wxi you on

e air.

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

Detroit, Mich.
Editor, QST: .

The broadecasting 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 materia] 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 his 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
some new fuel to keep the steam rollers
going twenty four hours a day.

The writer knows personally a man who
is unable to tune in anything in the way
of instruction or amusement on his stick-

in set while on his way to work via trolley.
g‘his condition I find is due to the fact that
he travels at six A.M. and broadcasting
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 ingenuity
can find something necessary to the weifare
of the public that would lend itself to the
radiophone! The two noises suggested
would be very desirable, in my orinion,
as any amount of distortion would not
seriously impair their usefulness when pro-
jected bodily from a ‘“loud-speaker.” This
would also tend to still further discourage
those dot-and-dash experimenters who have
sprung up in such numbers since the in-
vention of radio by our local ne aper.

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 beinﬁ
equipped with all latest improvements suc
as single slide tuning coil, coherer detec-
tor, 1000 volt 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 suscess.
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of our old-timers, of five or six week’s
experience, have written to the newspa

aakin% 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 & 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-
siderable 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 plger.
opefully yours,
R. N. Keever.

4602 Harding Ave., Detroit, Mich.
“Kiss Me By Wireless”

Gary, Ind.
Editor, QST:

Not long since I attended a public radio
“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
citizens listening to the emanations from
a decrepit magnavox, backed up to a re-
generative set np’ﬁ:rently ecting a spill
any moment. ree or four steps of
“audio” were doing their utmost to make
a bad matter worse.

The genius at KYW was f'rinding out
his usual line when suddenly his voice
rose to a terrific shout as the regenerator
took the long looked for spill. A bunch
of razor-back hogs in a field of paw-paws
would be a faint whisper to the raucous
uproar that followed. There was a wild
leap from the front row as the operator
(&) %ot on the job, and as we expected,
got the set riiht back on the precarious
“peak” it had been on before.

The program ground on. A duet was
announced. After & considerable pause
two girls began singing but without ae-
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
thte smme. time; swept unto himself o whele:
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them

armful of grace notes and spra%;d
er. e effect

recklessly on our beloved eth
was immense.

After a review of the news 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
eommotion down in front and the operator
8] ached the instruments. With blood-
my carclessness 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

ineer of twelve years experience.” After
a few introductory remarks he got :g:
down to business and explained the
and wherefores of radio in a manner all his
own. It was unique. The OW gritted her
teeth and grinned. Gradually there spread
over me the realization that all 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 transmitting 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 asr
tin it dgets to the receiving aerial”.

I did not intend to razz KYW when 1
started out for he is a good station and
does not try to overmodulate. Further-
more he has not as yet broadcasted any
lectures on peeling potatoes and we can
forgive him everything else.

ut this other thing—these lectures by
“radio engimeers” 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, QST—
Despite the vigorous objections of 1 4
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 calculate antenna
resistance without any measurements ex-
cept the antenna dimensions. This is im-
possible. Let us go over the argument again.
“Antenna resistance” means “total an-
temna 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 to
calculate these things.

QST

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 distributiom
of current in the antenna. And a
in current distribution has & 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-
sistance 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
sins) a formula for caluculating radiation
resistance. It was correct for an antenna
with a very large flat top supported over
salt waterr{y ima towers.

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

1600 h*
ll

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

ings.

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-
ggise or anything of that sort which can

measured with a ruler or a tapeline.
The distance is always less.
The general result is that one had better

Rnl=
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guess at the radiation resistance—it is just
as accurate as the calculation and is more
honest, all hands being at once aware that
.the result is nonsensical.

Summarizing :—
(a)—Wire—calculation of resistance doubt-

fu

(b) —Ground—ecalculation of resistance im-
ossible

(c) —Dielectrics—calculation of resistance
impossible .

(d)—Radiation—calculation of resistance
exceedingly unsatisfactory for ama-
teur antennas.

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

(a)—Radiation resistance

(¢ and d)—Ground and wire resistance

(b)—Dielectric resistance.

There is now being prepared a paper
showing how this method was used 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 ecall the series resistance
equal to the antenna resistance. .

The “Old Man’s” vocabulary may in-
clude comment suvited to such alleged
“measurements”. Till the Old Man speaks
it is possible to form an opinion by securing
the excellent Bureau of Standards “Cir-
cular 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 is able to prove that he for-
got 7 ohms of ground resistance, 5 of di-
electric resistance and miscalculated the
4 ohms of radiation resistance.

Yours truly,
S. Kruse.

A Simple Long-Wave Circuit

New York.
Editor, QST—

The enclosed diagram is of a new de-
parture in long wave regenerative circuits
which is particularly suitable for amateur
use, 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, D. C., for 60¢, stamps not accepted.
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with it. It comprises the old Weagant Cir-
cuit 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.

V%

‘l

Cs

oz (

C-| 007 MF Condenser (%z),
c-2 ﬁvﬁf Condenrer,
==X~ Primoary 3

= X-2 Om///dtlry Creurd

l',.l'l'l'i—]‘

The inductances X-1 and X-2 are honey-
comb or other like coils of which X-1 must be
especially wound to provide for the variable
tap switch. The taps should be taken off
at close intervals, i.e.,, not more than 100
turns apart and cioser if possible. X-1 and
X-2 are placed in the circuit in a variable
coupled relation using a DeForest two-coil
mounting. The same circuit can be used
with a loose coupler or with specidlly wound
coils to suit the maker but the writer has
obtained more satisfactory results with
honeycomb coils.

The absence of a grid condenser or leak
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 detract from the efficiency of the
apgaratus.

using coils of different values, a ran;
of from 2500 to 20,000 meters can be oﬁ
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 U.S. arc
stations and transmitting with a %4 KW
open rotary gap it was found that the arc
station could be read 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.

Flowery!
Dear Eddy:

The next time I hear of a new discove
in this ’ere wireless game, I intend to stu
my ears with cotton. Things are getting
worse every day. Recently I read of an in-
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vention which would send perfume by wire-
less and I nearly choked trying to swallow
that. Well OM I 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 m%y expect the following very soon—

y way of the dahlia
Comes news from Australia
“Many Bitten by the Wireless Flee”
While the sensitive aster
Relates that disaster
Has 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
a 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 specialists 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 “set” is
a small, specially ripened bulb and may
therefore called a single bulb trans-
mitter, These sets though small, have an
exceptional range owing to thelr good radi-
ation. They should not be used in the
vicinity of a visual receiver as a bad damp-
ing effect will be experienced in the eyes.

DETECTORS

Chrysanthemum Sagetum Grandiflorum
—Supersensitive. Replaces carborudum
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 Galena.
A good 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
should be kept on hand for insulating pur-
poses.

Convolvulis—This plant is useful for
winding inductances.

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

_Glow Worm—Lovely shade of salmon
pink. Both useful as radiation meters.
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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
lants can be trained to receive and trans-
ate wireless signals into semaphore.

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

Viscaria Oculata Azurea—The last word
in wireless sets. Useful at seances 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. I must quit now that
I feel sick.

Hoping you are the same, I am

1 COwW.

Clearing Induction

Editor, QST:

I note in the current issue of our QST,
that in the letters from ‘the gang’ you
retﬂlest 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. I ex-
perimented with all known forms of in-
duction eliminators, so-called, with no suc-
cess, and then started on the antenna
proposition. Swinging it at rifht angles,
of course decreased the racket slightly, but
not enough. I then thought, “—if at a
right angle, why not a double angle” and
decided for a fan antenna. I 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 nmot 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. i’erhaps this
will help our friend.

Cordiall;,
Howard S. le
Howard S. Pyle, Ex NVH, NPC, ete.
Chief Engineer,
The Precision Equipment Co.
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Induction QRM

Dear Disheartened Ham: .

I am burning the midnight oil to write a
letter 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 1st of this year, I
lived in a location that would give one the
“willies” if looked at from a standpoint of
possible sources of QRM. I lived at 59th
and Market Streets, in an apartment, and
had an aerial that ran rallel to the
elevated line and the arc lamps of which
zou speak. If you will visit the neighbor-

ood you will find that there are three
theatres, one printing plant two or three
air compressor outfits, several electric
pianos, and a number of other possible
sources of QRM. Like you, I suspected the
arc lamps and the elevated railroad, but
take it from me, old man, there is nothin
to it, as there is no QRM from the eleva
except when a car with a poor contact shoe
passes your door. Likewise the theatres
and sign flashers, and the same holds ‘good
with regard to the electric pianos. But—
look out for a mercury arc rectifier.

This particular outfit was the source of
all my 8RM, and it was with a sigh of re.
lief I noted the removal of the outfit and
the substitution of a Tungar. Now my
suggestion to you is to look around for
something of this particular type, or a
motor with a grounded frame and spark-
ing brushes. I would be delighted to have
your name and address and will co-operate
with you to the extent of my ability.

Very truﬁ' ours,
E. R. McCaskey,
1025 Main Street.

Darby Pa.

Pom Sat?
Dear Ed:

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 nearl{ wild. Just
lend your ear to this small child, and listen
to my tale of woe.

It wasn’t many years ago that wireless
struck my noble dome, so little Willie hur-
ried home and, from some odds and ends
around, constructed 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 I heard it in my
phones, a-buzzing like a 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(Ihavethemin myclosetyet).
Some, thrown together in great haste; and
others, done to the queen’s taste. From
simple loaders, wound by hand, I sprung
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to sliding tuners grand. On, on I went
through all the kinds of tuners, large and
small, one finds belonging to a 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 Ouil. My eagerness led me on
from Grebe set’s to Paragon, and thea to
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 flat hz
aerials to cage I changed, and then, wi
all the boys, to keep in style a counter-
poise I swung beneath my aerial gran
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 one lovely morn when looking
my QST I saw the set of 1QP. To
the story sweet and short, I hurried to
the store and bought the things that ome
would have to get if he were going to build
this set.

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! Wh{ did you yield 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 a month ore. Its
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
is a bad leak in her sink; or father that the
barn’s on fire. What e’er I say, I am a liar.
Ner’ heaven nor earth (nor I as yet) can
ftet them to leave my—their set. And so

Bay in, day out, these worries drive me
near to rout. The housework and the cook-
ing hot have fallen to my miserable lot,

while _beloved parents dear, upstairs
are straining every ear at every hour of
the day for WJZ or KDKA.

Well—now I think I am all through, and
so I bid you sad adieu. I wish you years
of luck and joy.

Sincerely,
A New England Boy.

Colyum Conductors Wanted
Kokomo, Ind
Editor, QST:

Permit a 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 bz
“ ‘experts,” many of whom simply ‘ain’
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For evidence of the truth of this statement,
one need only glance at one or two of
the departments referred to in large Sun-
day papers, 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 lend 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-
est to so many people.

While we ourselves can lay no claim
to being ‘“‘experts,” in propelling such a
section in a 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 boostir:g
the A.R.R.L. By printing all the vari
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 a 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
ARR.L. is present here and would like
to see it carried out.

With best 78’s,
W. F. Lanterman, 9AVO.
A.R.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 secretary of the Seattle Radio
Association, secretary of the Seattle Sec.
tion of the Institute of Radio Engineers,
and Northwestern Division Manager of our
A.R.R.L. As Division Manager he is very
able and rates high admiration from his
men. Tho unassuming in manner he “uses
his bean” and has the respect and confi-
dence of all his associates.

M. F. HARROD
(Concluded from page 49)

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 Fiorida was not impossible.
4II started up for g2~ ..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 person, company, or
corporation without the consent in writing of the
Secretary of Commerce,

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

“No lcense granted by the Secretary shall be
for a longer term than 10 years, and any license
granted may be revoked as hereinafter provided.
Upon the expiration of any Mcense the Secretary,
in his discretion upon applicaton therefor, may
grant a 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
ecorporation, or any subsidiary thereof which, in
the judgment of the Secretary, is monopolixing or
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seeking to monopolize radio communication, directly
or indirectly, through the control or the manufac-
ture or sale of radio apparatus or by any other
means. The granting of a license shall not estop
the United States from prosecuting such person,
cumpany, or corporation for a violation of the law
against monopolies or restraint of trade.

“D. That the Secretary of Commerce may grant
licenses only upon written application therefor
addressed to him, which application shall set
forth such facts as he by regulation may prescribe
as to the citizenship, character, and financial,
technical, and other ability of the applicant to
operate the station; the ownership and location of
the proposed station and of the stationg with which
it is proposed to 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 operate the station; the purposes for
which the station is to be used, and such other
information as he may require. Such application
shall be signed by the applicant under oath or
afirmation.

“E. That such station license as the Secretary
of Commerce may grant shall be in such general
form ag he may prescribe, but each license shall
contain in addition to other provisions a statement
of the foHowing conditions to which such license
shall be subject: (a) The ownership or manage-
ment of the station or apparatus therein shall not
be transferred in violation of this Act. There shall
be no vested property right in the license issued
for such etation or in the bands of wave length
authorized to be 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 shail contain such other condi-
tions, not inconsistent with this Act, as the Sec-
retary of Commerce may prescribe.

“F. That any station license granted by the
Secretary of Commerce shall be revocable by him
for failure to operate service substantially as pro-
roned in the application and as set forth in the
icense, for violation of or failure to observe any
of the restrictions and conditions of this Aect or of
any regulation of the Secretary of Commerce
authorized by this Act or by the provisions of any
international radio convention ratified or adhered
to by the United States or any regulations there-
under, or whenever the Secretary of Commerce
shall deem such revocation to be in the public
interest: Provided, That no order of revocation
shall take effect until thirty daya’ notice in writ-
ing thereof to the parties known by the Secretary
to be interested in such license. Any person in
interest, aggrieved by said order, may make writ-
ten_application to the Secretary at any time within
saild thirty days for a hearing upon such order
and upon the filing of such written application
said order of revocation shall stand suspended until
the conclvsion of the hearing herein directed.
Notice in writing of said hearing shall be given
by the Secretary to all the parties known to him
to be interested in such license twenty days prior
to the time of said hearing. Said hearing shall
be conducted under such rules and in such manner
as the Secretary may prescribe. Upon the con.
clusion thereof the Secretary may afirm, modify,
or revoke said orders of revocation.

“SEC. 8. A. That the actual operation of ap-
aratus in any radio station for which a station

ense is required by thia Act shall be carried
on only by a person holding an operator’s license
fssued thereunder. No person shall operate any
apparatus in such station except under and in ac-
<cordance with an operator’s license issued to him
by the Secretary of Commerce.

“B. That the Secretary of Commerce, in his
discretion, may grant special temporary operators’
licenses to operators of radio apparatus under such
regulations, in suwch form, and upon such condi-
tions as he may prescribe whenever an emergency
arises requiring prompt employment of such an

operator.,

“0. That an operator’e license shall be issued
by the Secretary of Commerce in response to a
written appHeation therefor, addressed to him,
which shall set forth (a) the name, age, and
address of the applicant; (b) the date and place
of birth; (¢) the country of which he is a citizen;

QST

July, 1922

and if a naturalized citizen of the United States,
the date and place of naturalization; (d) the pre-
vious experience of the applicant in operating radio
apparatus; and (e) such other facts or information
as may be required by the Secretary of Commerce.
Every application shall be signed by the applicant
under oath or affirmation,

“D. That an operator's license shall be issued
only to a person who, in the judgment of the
Secretary 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. Except in an emergency found by
the Secretary of Commerce to exist, an operator’s
license shall not be granted to any alien, nor shall
such & license be granted to a representative of
a foreign government.

* That an operator’s license shall be in such
form as the Secretary of Commerce shall presc:
and may be suspended by him for a period not
exceeding two years upon proof sufficient to satis-
fy him that the licensee: (a) violated any
provision of any sct 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 (b) has failed
to compel compliance therewith by any unlicensed
person under his supervision; or (¢) has failed to
carry out the lawful orders of the master of the
vessel on which he is employed; 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
Secretary of Commerce upon proof sufficient to
satisfy bim that the licensee was at the date his
license was granted to him, or is at the time of
revocation, ineligible for a license.

“SEC. 4. A. That after the approval of this
Act the construction of a station for which a
license is required' by this Act shall not be be-
gun, nor shall the construction of a station already
begun be continued, until after a permit for its
construction has been granted by the Secretary
of Commerce upon written application therefor. This
application ghall set forth such facts as the See-
retary of C ce by regulati may prescribe
as to the citizenship, character, and the financial,
technicai, and other ability of the applicant to
construct and operate the station, the ownership
and location of the proposed station and of the
station or stations with which it is proposed to
communicate, the wave length or wave lengths
desired to be used the hours of the day or other
periods of time during which it is proposed to
operate the station, 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 com-
pleted and in operation and such other information
as the Secretary of Commerce may require. Such
application shall be signed by the applicant under
oath or affirmation. g

“B. That such permit for construction sh:
show specifically the earliest and latest dates be-
tween which the actual operation of asuch station
is expected to begin and shall provide that said
permit will be automaticaily forfeited if the sta-
tion is not ready for operation within the time
specified. The rights granted under any such per-
mit shall not be assigned or otherwise trans-
ferred to any other person, persons, compsny, Or
corporation, without the approval of the Secretary
of Commerce: Provided, That a permit for con.
struction shall not be required for Government
stations to be used exclusively for communication
of official business or for private stations as pro-
vided for in section 4, fifteenth regulation, of the
Aet of -August 13, 1912, The granting of this
permit to construct a station as herein required
shall not be construed to impose any duty or
obligation upon the Secretary to issue a license
for the operation of such station.

“SEC. 5. That an advisory committee is hereby
established to whom the Secretary of Commerce
shall refer for examination and report such 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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communication; (b) the study of the scientific prob-
lems involved in radio communicaion with the view
of furthering ite development; (c) the scientific
progress in radio communication and use of radio
communication. R

“The advisory committee shall consist of twelve
members, of whom one shall be designated by the
Secretary of State, one by the Secretary of War,
one by the Secretary of the Navy, one by the Sec-
retary of Agriculture, one by the Postmaster Gen-
eral, and one by the Secretary of Commerce, to rep-
resent these departments, respectively, and six
members of recognized attainment in radio come
munication not otherwise employed in the Govern-
ment service to be designated by the Secretary
of Commerce,

“The necessary expenses of the members of the
committee in going to, returning from, and while
attending meetings of the committee, including
clerical expenses and supplies, together with a per
diem of $25 to each of the six members not other-
wise employed in the Government service for at-
tendance at the meetings, shali be paid from the
appropriation made to the Department of Com-
meree for this purpose.

“SEC. 6. That radio telephone stations, the
signals of which can interfere with ship communit-
eation, are required to keep a licensed radio oper-
ator, of a class to be determined by the Secretary
of Commerce, listening in on the wave length
designated for distress signals during the entire
aeriod the transmitter of such station is in opera-

on.

“SEC. 7. That requlation first of section 4
of said Act of Congress approved August 13, 1912,
is amended by stnking out the words ‘this wave
length shall not exceed six hundred meters or it
shall exceed one thousand six hundred meters.’

“Regulation second of section 4 of said Act of
Congress approved August 18, 1912, is amended
by striking out the words ‘provided that they do
not exceed 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 18, 1912,
are hereby repealed.

“Regulations fifteenth and sixteenth of section
4 of said Act of Congress approved August 13,
1912, are amended by striking out the words ‘ex-
ceeding two hundred meters’ and substituting in
lieu thereof the words ‘of not less than one hundred
and fifty meters nor more than two hundred and
seventy-five meters.’

“SEC. 8. That any person, company, or corpor-
ation who shali erect, use, or operate any apparatus
for radio communication in violation of this Act,
or knowingly aid or abet another person, company,
or eorporation in so doing, or knowingly make any
false oath or affirmation for the purpose of secur-
ing a permit or a license, shall incur a penalty not
to exceed $1,000, which may be mitigated or re-
mitted by the Secretary of Commerce. and the per-
mit or Hcense of any person, company, or corpora-
tion who shall violate any of the provisions of this
Act, or of any of the regulations of the Secre-
tary of Commeorce issued hereunder, or knowingly
make any false oath or affirmation for the pur-
pose of securing & permit or license, mav be sus-
r 'nded or revoked by the Secretary of Commerce.

“SEC. 9. That the Secretary of Commerce is
hereby  authorized and directed to charge, and
through the imposition of stamp taxes on app'i-
cations, licenses, or other documents. or in other
appropriate manner, to collect. the fees specified
in the schedule following. The Secretary shall
colléct said fees through the collcetors of cu--
toms or other officers designated by him, and he
may make such regulations as may be necessary to
carry out the provisions of this section.

“SCHEDULE OF FEES TO BE COLLECTED

“For transoceanic radio station license, $300
per annum; for commercial land station license.
other than transoceanic, one kilowatt transmitter
input or less, $50 per snnum: and for each addi-
tional kilowatt or fraction thereof, $5 per annum;
for ship station license, $25 per annum; for ex-
periment station license, $26 per annum; for tech-
nical and training school license, $15 per annum;
for special amateur station license, $10 per annum;
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for general and restricted teur »
$2,60 per annum; for commercial extra first-class
operator's license, $2.50 per annum; for commer-
cial first-class operator’s license, $1.50 per annum;
for commercial second-class operator’s license, $1
per annum; for commercial cargo grade operator’s
license, 50 cents per annum; for experiment snd
instruction grade operator’s license, $1 per annum:
for amateur first-grade operator’s license, 50 cents
per annum; for amateur second-grade operatora
license, 50 cents per annum; for commercial extra
first-class radio operator’s examination for license,
$2.50 for each examination; for commercial first
class radio operator's examination for license, $2
for each examination; for commercial second-class
radio operator’s examination for license, $1.60 for
each examination; for commercial cargo grade radio
operator's examination for license, $1 for each ex-
amination: for experiment and instruction grade
radio operator's examination for license, $1 for each
examination; for amateur first-grade radio opera-
tor's examination for license, $1 for each exami-
nation; for amateur second-grade radio operator's
examination for license, 50 cents for each exami-
nation,

“In the event that other classes of station and
operators’ licenses or other exan ‘rations shall here.
after be prescrib~? 11 any lawful manner, the Sec~
retary of Commerce is hereby suthorized and di-
rected to charce sand collect in the same manner
as herein provided fees fur such new =lasses of
licenses and of examinaiw-na, which fees shall be
rubstantially of the amount herein specified for the
license and examination nearest in character and
purpose to the new liceose or examination so pre-
scribed. .

“For failure to pay at the time and in the man-
ner specified by th¢ Secretary 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 same, as he may
deem proper.

“SEC. 10. That wherever the words ‘maval and
military’ stations appear in the Act to regulate
radio communication, approved August 13, 19812,
said words ‘'naval and military’ shall be stricken
out and the word 'Government’ substituted in place
thereof.

“SEC. 11. That all Acts or parts of Acts ir
conflict with this Act are hereby repealed.”

“WorkRite Radio Parts WorkRite”

They are standard everywhere. WorkRite
Variocouplers, Variometers, Switch Parts,
Hydrometers, Binding Posts, Rheostats,
etc. Write for catalog.

THE WORKRITE MFG. CO., Cleveland, O.

“SHRAMCO PRODUCTS”

Amateurs: Send 5c in stamps today
for our new Catalogue L showing com-
plete line of parts, raw me:uterials and
high grade apparatus.

Dealers: Write for our attractive
proposition.
The Shotton Radio Mfg. Co.,

INCORPORATED
8 [Market St., Albany, N. Y.
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ATWATER KENT

RADIO APPARATUS

VARIOMETERS
TRANSFORMER »
VARIOCOUPLERS
RHEOSTATS

VARIOMETER TRANSFORMER

Designed in the Atwater Kent Research Laboratories and manufactured complete in

this plant from mouldmg of the condensite forms to winding of the fine wire coils—an
assurance of quality.

nghest Trade materials are used in construction thruout each unit and a very com-
plete final test is a guarantee of 100% performance.

Correspondence solicited
ATWATER KENT MANUFACTURING COMPANY

4941 Stenton Avenue, Radio Department Philadelphia

MR. RADIO MFR.

Radio Production

80
Important and Essential
Radio Devices

DUPLEX GRINDER A Comples ooty e

THE HIGH SPEED ABRASIVE BAND & DISC °

WILL GREATLY INCREASE FLAT SURFACE . Horne Manwfacturing Co.
PRONTICTION IN ONE OPERATION. MOULDED,

FOBMED OR CUT DIELECTRIC & METAL

YIELD IMMEDIATELY TO SMOOTH, : Sales and Two
FLAT 'SURFACES, q Fxecutive Factories
WE CAN ?'UPPLY IT IN MANY SIZES & STYLES Offices n
~ e to write for full details SCNChanE?tYSL Jersey City
WALLS SALES CORP.
96 WARREN ST., NEW YORK :
72 i ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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BURGESS

"B"BATTERIES

BURGESS “B’’ Batteries
assure clear receiving, in-
crease the efficiency of
any receiving set, and they
are cheapest in hours of
service.

BURGESS “‘B’’ Batteries

are sold b+ every progres-

ThBURGESS"B"  gijye Radio Dealer and Job-

‘! 1 the most populor %> ber. *“‘Look for the Black
-L .A

B ) # d g 5
e i and White Stripes.”’
t

A postal card from you

return mail. Why not write
to us today? (Dept. D)

| Fg;;% brings full information by
l T

. —y

BURGESS EATTERY CO:

Offices and Warehauses :
CHICAGO NEW YORK BOSTON
111 W. Moaroe St..  5¢ Church St. 136 Federal St.

MADISON  KANSAS CiTY ST. PAUL
Wisconsin 2109 Grand Ave. 2362 University Ave.

In Canada: BURGESS BATTERIES, L.
Winnipeg Toranto Montréal

OVER 300000 SOLD~WHY?
"ASK ANY RADIO ENGINEER"

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




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 clear, harmonious and unin-
terrupted reproduction. Our absolute guarantee of the ohmage capacity of these
headsets is your safeguard.

Receivers have metal case, highly finished.
Headbands have sanitary fabric covering,
fully adjustable. Complete set packed in
2000 ohm 4 attractive carton.

ol j We are also manufacturers of Binding
$7.00 L Posts, Contact Points, Jacks and Plugs for
3000 ohm ' Radio Work.

Head Sets FLwooD FLECTRIC Q. [ne.

Formerly Liddell Electric Mfg. Co.

2-4 Randall Avenue, Bridgeport, Conn.

For REAL 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.

‘e | THE SERVICE RADIO EQUIPMENT co.

m . . »
AT YOUR Designers—Manufacturers—Distributors

SERVICE | 595 SUPERIOR ST., TOLEDO, OHIO

HAVE YOU SEEN THESE LATEST EBY ADDITIONS?

: THEY SURE HAVE MADE A HIT

WRITE FOR BULLETIN $10
e ACE SERGEANT +ss”

WE HAVEEA‘ SU THE POST YOU ARE NOW USING—D!

THE H. H EBY MANUFAC’I'URING CO., 605 ARCH S'!‘ PH[LA PA.
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 The end of a‘perfect howl--

HE squalls of a two year old are

as music to 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 yowls. Onmly
when you add the Acme
do you 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
detector type. The Acme

Type A-2 Acme
Amplifying
Transformer

Price $8 (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 speak-
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. New York
Sales Office, 1270 Broad-

way.

ACME

Jor amplification

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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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 .............c.iiitiiiiiitinnnnnnn, $4.50
Unmounted ...........c. 00 itinitiititiriitrnernntenanennnn 3.75

Bulletins sent upen request
Purchase from your dealer. If ho does mok have it, send to mg

CHELSEA RADIO COMPANY

150 FIFTH STREET, CHELSEA, MASS.

A SERVICE
WORTHY OF A
TRIAL

ms/s’%‘%@ﬁm

Complete Enjoyment
of Radio Telephony

is only possible with a Telephone of the very
highest standard of efficiency.

Everett Double Radio Phones SEND YOUR ORDER TO

:S'ervice Original'
AMATEURS

have satisfied the most exacting Critics
Supersensitive—Clear—Light

Mechanically Perfect—Moderately priced MISSOURI RADIO
5 ALL DR SUPPLY COMPANY

Cereliceeieiap 55T, Louts, mo.

320 BROADWAY, NEW YORK
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Hlere's Your Trouble---

When your tube burns out before it has given 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 a long 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 you can quickly establish
and maintain exactly the proper
voltage, prevent premature
burnouts, increase the life of
your tubes and secure satis-
factory results.

One 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 ?

Owr Circular “J” describes in detall Weston Filament Volt-
' meters and other important instruments Iinvaluable to
| owners of up-to-date receiving and transmitting sets, Send

for & copy withewt delay, if your dealer canmot supply you.

Weston Electrical Instrument Company

158 Weston Avenue, Newark, N. J.
Branches in all the Principal Cities

ALWAYS MENTION @S T WHEN WRIFING TO ADVERTISERS n
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Hartford Radio Battery

Our radio “A” batteries 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.

Type S5R 30 to 40 Ampere Hour $10.00
Type 7R 45 to 60 Ampere Hour 12.00
Type 9R 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—80 Turns—10 Taps; Rotor—Either secondary or
Tickler winding. Frame—Rugged aluminum casting sup-
porting both. Rotor & Stator and furnishing support for
panel mounting.

Shaft—1” or #” Brass—Runs true with panel, no wobble.
Connections—Pigtail—no loose contacts.

Price—$5.50—Specify rotor winding & shaft size when
ordering.

We can also give good deliveries on the following:—For-
mica Panel—Knobs & Dial—Brandes Phones—Eveready B
Batteries—Homchargers—Recola Loud Speakers—Vernier
Rheostats—Contacts—Binding Posts, Etc.

LORAIN RADIO SUPPLY, Lorain, Ohio

EINSTEIN

Has the dope on ELATIVITY
We have the dope on ADIO

Longer Distance. Clearer Signals. Thru more interference. Non-infringing ap-
paratus. Are you from ‘“Missouri”? Write us today!

Scientific Engineering Association
817 MAIN STREET, CINCINNATI, OHIO
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HESLAR Equa-Tone PHONES
Durable, comfortable
and efficient. Outside
noises eliminated.
Register most delicate
sounds.

KEEPING
!
FAITH! =

You radio enthusiasts have heard

_ of the many improvements and

S L the unusually fine appearance of
Heslar Variable Condensers = Heslar products. NOW YOU

P by ,‘,,’,i,‘,',':‘,: 23 CAN SEE THEM! We present
with fourtesn years ex- Heslgr Radio Equipment knowing
S Bat 1o coable per- ; positively that it will please you.
fect adjustment at low- Every Heslar product shows last
- 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 distinct improve-
ments. Formica posts
assure perfect insula-
tion. Blades locked by
eountersinking in For-
miea base. Admits all
steel base tubes.

e

Witlttleslar Radiofthe World's your Neighbov ~
e )ff“ 4 D _.l"/‘

R Eiois | oo o A O AR T Yy e R Y W A £
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Picked Up Detroit-Denver-
Pittsburgh-Newark
~---With No Amplification

Chicago, TIL.

“I thought that you might be interested in ng
of the results 1 obtained on Monday night of this
week with your H. R. Receiver and absolutely no
amplification. An interior antenna consisting of about
a hundred feet of $14 rubber covered wire was used.

“My home is at Winnetka, sbout eighteen miles
north of Chicago, on the lake. After picking up the
Chicago station I next listened to s concert in Detroit,
then s concert at Pittsburgh, then s concert and en-
tertainment at Newark, and next the last part of the
Denver, Colo. program. After that I picked up two
other stations that I could not identify, but as it was
after ten o’clock here I figured that they must be

western stations.”
Cherles A. Nash.

This is s typical 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-
anced radio men and absolutely amasze the inex-
perienced.

If your dealer, because of the ug:ecedented demand,
cannot show you this Clapp-Eastham Set, or cannot
supply this set from his jobber, write us.
new Radio Catalog 6c.

CLAPP-EASTHAM CO

189 Main Street, Cambridge, Mass.
Oldest and Largest Exclusive Makers of Radio Equipment

CLAPP-EASTHAM

Type HR

Regenerative Receiving Set
(Lieensed under Armstrong U. 8. Patent No. 1,113,149)

Complete

Kegen.ratcs Wave Lengths of
180 to 825 meters perfectly

SPECIFICATIONS:

Cabinet: Sojid mahogany, dull finish; Panel: Condensite,
dull fintsh, machine engraved, white lettering; Dials:
Indestructible metal, black with white lettering; Com-
demser: Balanced type, built as a Vernier; 2 rotary. 8
stationary plates; Antenna Inductance: Wound on for-
mica tube; Plate Inductance: Wound on molded ball;
Binding Parts: Blagk rubber covered; Switch: Fan
bilade; Rhoostat: Clapp-Eastham type H 400; Circuit:
Bingle circuit regenerative; “B” Battery: Contained in
inside compartment or external; Price: $40.
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DUDLO MAGNET WIRE

When winding those coils for

our set,

why not avail yourself of the advantages
to be gained by using the magnet wire
that for the past twelve years 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

sing
an

le and. double cotton covered, single

double silk covered.

Look for the distinctive yellow carton
bearing the Dudlo trade-mark, and ona
one side of which is listed a table of wire

diameters. \
Yo NP2 qubiy
Guarantee DU ELE And
- Of 7 O Satisfaction
BN

Dealers: 1f your jobber cannot supply

Fort Wayne, .
Wes

you, write

Dudlo Manufacturing Co.
Indiana

tern tative

A. S. Lindstrom, 111 l‘ﬁ' Mont om;‘ s‘-
] 4

SAN FRAN

]
5
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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 pl;lced t}:m the mrket’l it ,3 pi,s-
3 m ilvy. sible at your regular dealer
simply and easily will not be able to supply it. If
Radiobat “B” will give a clearer tone this is the case, write us_today
. enclosing $12.00, the price of
to your Radio. this extraordinary battery.

Also for Laboratories and Experimenters in-
terested in high voltage with low amperage.

Dealers write at once for our proposition.

M(ILT IPLE
STORAGE BATT EKY [ERY CORP

. Established 1908
350 MADISON AVENUE NEW YORK
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TO HEAR RADIO MUSIC PERFECTLY

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 broadcasted music to the utmost.

If your receiver is not equipped Wwith a Brandes
Matched-Tone headset you can buy one from
your dealer, with the understanding that unless you
obtain the results expected of it, he will refund your
money after ten days’ trial.

‘“Matched-Tone"’ is a trade-mark regietered in the U. S. Patent Office.

C. BRANDES, INC.

Wireless Headset Specialists

237 Lafayette Street,

New York, N. Y.

No. 100
Filament Rheostat
for Panel Mounting

No Magnetic Material Used

in Its Construction

Designed by Radio Enginesrs to insure quiet,
smooth, step-by-step action and maximum sensi-
tiveness. Its current capacity is ample for the
control of any receiving tube without overheating.
Both the base and the knob are made of gemuine
oplax. All metal parts are nickeled.
The overall diameter is only 2%4”—an important
factor because of the limited space usually avail-

able.
Price (East of Rocky Mountains) $1.00
Get a C R L. Rheostat from your Dealer or, if

he cannot supply you we will send you one by
mail postpaid for $1.10.

Central Radio Laboratories
303 16th Street,
MILWAUKEE, WISCONSIN

The McTighe Storage B Battery

V' InSERT ADODITIONAL
VWV BATTERI&S HaRE
I

(o] o
T

8 Barranmy RECTIFIER

The McTighe Storage “B” Battery is of the
allcaline type, is the most satisfactory souree
’ of plate potential, and can be charged from
your lighting cireunit for less than one cent.
Can also be charged from farm lghting systems,
In ordinary service 2 ome hour charge will
last for several weeks.
The Bat#ery is furnished in a 24 volt unit

in an attractive case.
t be injured by acei-

olsel
Al

It e , and
denull short circuit, overcharging or by stand.

ing idle.
Descriptive Leaflet on request
PRICES
Battery .......cciiiiiiiieiiinanananns $4.00
Rectifior ........ciiineveevennccrnnnnns 1
Rubber Filler ..............c..000n rene 2B

F. O. B. Irwin, Pa.
ECONOMIC APPLIANCE COMPANY

Successor to
McTIGHE BATTERY COMPANY
_ Irwin, Pa.

e e e e e e s T B
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Stop Buzzing and Sizzling

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 quality 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-
sulating strength through humidity and moisture.

Formica panels have a handsome gloss or satin finish—
black and natural brown.

DEALERS: We have now in operation an addition

to our plant which doubles our previous capacity.

Back orders for Formica are being shipped rapidly.
We always do our utmost to 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, Chicago, IIl Sheldon Building, San Francisco, Cal

414 Finance Building, Cleveland. Ohio 932 Real Estate Trust Bidg., Phlladelphh. Pa.
1042 Granite Building, Rochester, N. Y. 821 Title Building, Baltimore, Md.

415 Ohio Buflding, Toledo, Ohio.

Made from Anh ydrous Redmanol Resins
SHEETS TUBES RODS
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Tie, Rapio 4y

VACUUM TUBE SOCKET
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.

Special Discounts to Dealers.

L(

o ™
RADIO EQUIPME

SFRETRITRL

e

=

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 jobber.

Send Sc for New Tuska Catalog No. 3

The C. D. Tuska Company

1 Bartholomew Ave., Hartford, Conn.
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AMPLIFICATION

Amplification was first made practicable by the use of the three electrode tube. To
take fuli> 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 amgliﬁer tube. This correct arrangement of im-
pedance values can best be accomplished by a transformer. The primary and seconda
windings, as well as the magnetic circuit ean 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 country to supply the experi-
menter with a closed core amplifying transformer.

Since the introduction 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
silJ_:ﬁyea; 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 measure of a satisfactory
amglifying transformer. With the increase in radio telephony, this feature is not only
to desired but is essential. It 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 resultant howling in the audio frequency circuit. The distributed
c;ptz;::it{u %f the secondary is low so that the maximum potential is obtained on the grid
of the e.

The constants of the transformer are as follows:

Primary
Direct curremt resistance 1,100 chme
A. C. resistance @ 1,000 cycles 11,000 chms
Reactance @ 1,000 cycles . 86,000 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 Equipment Throughout
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THE AUDIMAX

The Audimax loud speaker is complete in
every respect and will operate satisfactorily
with any standard two or three stage audio
amplifier.

The Amplifying horn used in the Audi-
max is so designed as to reduce distortion
on voice and music. The Audimax enables
you 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
by 9”. Price $30.00.

Ask your dealer to demonstrate the
Audimax.

Dcalers and  jobbers write for
our immediate delivery proposition.

DOOLITTLE RADIO CORPORATION

817 CHAPEL ST,

NEW HAVEN, CONN.

PEOISTERED

Bradleystats
for sale hy
Radic Dealers

$1.85

P. P. 10¢ extra

NEW FREE BOOKLET

entitled

U 5. PAT. OFR

PERFECT FILAMENT CONTROL

Riadio enthusiasts,
everywhere, are
sending for this up-
to-the-minute book-
let on the simplest
and most accurate
method of vacuum
tube control. You
should have a copy
to keep up-to-date in
radio. Does away
with wire-wound,
troublesome filament
rheostats.

Bl Co.

Electric Controlling Apparatus

277 Greenfield Av.,
Milwaukee, Wis.

Manufacturers of graphite
rheostats for 20 years.

Kwiklite
WIRELESS “B” BATTERIES

Are Quality Batteries, Different
From the Ordinary

al

They are made of Seamless Cells. Every
one is carefully tested for noiseless opera-
tion before leaving the factory and is guar-
anteed to give longer life and better service
than any other battery made.

Send today for prices and full particulars
about this BETTER Battery.

THE USONA MANUFACTURING CO., Inc.
ONE HUDSON STREET

86

New York City
TOLEDO SAN FRANCISCO
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gﬁ DISTRIBUTORS FOR 2?
Radio Corp. of Amer.
Westinghouse

Generul Electric
Murdock Acme

Clapp-Eastham
and otlur leading
manufacturers

LUDWIG H

) "1;&

530-534 FERNANDO ST. /—ZMZ,/ pmseuaen PENNA

Radio Equlpment Service

For the Dealer

OW much of an investment must I
be prepared to make?

How much of this, that, and the other
thing should I carry?

These are the most vital of the many
questions which the prospective dealer
must answer—

We can help you answer them, be-
cause we have a Dealer Service Depart-
ment which is devoted to the study of
markets, turn-over, the proper selection
of radio equipment, and other subjects
that concern 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. 100T sent upon request.
WHOLESALE ONLY

H
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MAGNAvVOX

For satisfaction
Demand e Blue
and White Package
or Label.

AR from the
“repair man”
or your own

workshop, you can

always rely confi-
dently upon the
service of a Magna-
vox Radio, the re-
producer supreme,

The name “Magna-

vox™ is a symbol and
pledge of absolute satis-
faction—the Magnavox
Radio increases many
times over the use you
now get from your re-
ceiving set.

Without Magnavox
Radio no wireless re-

MagnetWire

Best Quality Plain Enamel Covered ;
Enamel—and Single or Double Cot-
ton Covered; Single or Double Cot-
ton Covered. :

All Sizes; 14-lb. to 40-1b. packages.

AntennaWire

2 fy b ‘,(‘, (= ceiving set is complete. "
ey gy Best Quality Solid or Stranded Cop-

AN Any radio dealer wil
RPN AN - Ay gy per Antenna Wire, plain or tinned;
oy ‘b%f); B or wrie 34 g put up in lengths of 100-ft. and 150-
2 7 scriptive }ooltl:;rarﬁ ft. or on 24" reels of 200-1bs.
A name o0 n [

9
230 a1ne At Your Dealerxs
Oakland, California

\ N.Y. Office: 370 Seventh Ave,

| Pean. Terminal Bldg. s
W . - .
[edebingic || | | WIRE COMBANX
MAaGnavox oo A

tells it

106 ANGELES . , . . J. G. Pomeroy, 336 Asise Street
8 i i i)
o i

2 2067-L

i
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Put Prest-O-Lite Quality
Into Your Radio Equipment

What the name, Prest-O-Lite, means Ask for it at any Prest-O-Lite Service
to the automobile, it means to radio. Station; or your electrical dealer will get
Embodying the same battery principles it for you.
and the same standards, the Prest-O-Lite
designed especially for radio use delivers We advise the selection of the bat-

regular Prest-O-Lite satisfaction. tery of ample capacity to avoid fre-

For summer months, it is without a quent recharging. When it needs
rival. Its continuous, even rate of dis- recharging, remember there is a
charge eliminates necessity of continual Prest-O-Lite Service Station in your
adjustment. vicinity.,

]

A tasteful piece of cabinet making in
mahogany finish, it harmonizes with any THE PREST-O0-LITE COMPANY, Inc.

furnishings. Equipped with rubber feet, Carbide and Carbon Building
it does not deface furniture. 30 East 42nd Street, New York

The Prest-O-Lite is beyond question Eighth and Brannan Streets, San Francisco, Calif.
the foremost battery for radio use = Coneda: Frest-O-Lite Company of Canads, Led,

Prest-O-Lite Batt Radio Equipment mak
—>ATTENTION DEALERS' q:::'kect movmga sg:l?tof-&ray #ﬂte qfig- our propo:;tzf),:

Srhest-O:fite
BATTERY
F or Radzo Use
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TRADE E S

for special requirements

USEL BY LEADING EDUCATIONAL INSTITUTIONS,
WSPAPERS, DEPT STORES, ETe.
ESCO

Write for Bullotln 237
MOTORS—DYNAMOTORS—GENERATORS—MOTOR-GENERATORS

SOLD BY PRINCIPAL DEALERS EVERYWHERE

ELECTRIC SPECIALTY CO.

C Omuuc'

HIGH VOLTAGE MOTOR-GENERATORS STAND PRE-EMINENT
IN WIRELESS FIELD

S. GOV'T, RESEARCH LAB'YS,

Manufactures over 200 different combinations of wlndin:- for wireless and develops special apparatus

us your problems
plete Information

215 SOUTH STREET

STAMFORD, CONN., U.S.A.

If QUALITY counts, bear in mind that ACE

ui?ment speaks for itself. An Ace type

Concert Receptor can be placed in

your parlor, and is in a class with your
piano or finest phonograph

Licensed under Armstrong Patent No. 1,113,149

For electrical efficiency we claim our
TRU 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
receivers now on the market would be
worthless should this change be effected.
Our receiver is arranged for immediate
adaption to this change by even a most
inexperienced person.

Better investigate—we have literature
for the asking.

THE PRECISION EQUIPMENT CO.
2437-39 Gilbert Ave., Cincinnati, Ohio

ARy

Universal Cam Switch
For Amplifiers

The Arkay Switch takes the place of
jacks and plugs in amplifier circuits.
Instantly changes from detector to am-
plifier—to any stage. Can he used as a
send-receive switch or short and long
wave switch hy merely shifting the posi-
tion of the cams on the shaft. Highest
materials and workwarnship hacked by
Arkay guanntee.

Price $5
Dlrectionl Wlth Each Switcll
Di s to M i) bers and

Riley-Klotz Mfg. Co.

17 Mulberry St., Newark, N. J.
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No. 236-W Modulation Transformer No. 315-W 500 W. CJ&. Transformer

The NO. 236-W MODU- The NO. 315-W POWER
LATION TRANS- COMBINAT.ION TRANS-
FORMER, when used in c w FORMER, in connection
connection with FEDER- ® e with the circuit arrange-

AL MICROPHONES, will ment shown below, fur-
properlymodulate the nishes a 500 volt D.C.
voice frequencies and pro- APPARATUS supply for plate potential

duce clear speech in Ra- and 12 volt supply for
diophone service. tube filaments, from your

regular lighting circuit of
110 volts 60 cycle A.C.

CROUIT OF RADIOPHONE USING RECTIFIED AC.POWER SUPPLY

The NO. 300-W FILTER COIL, used in connection with FEDERAL FILTER CON-
DENSERS, will smooth out the pulsations in the D.C. supply. It is rlso efficient as a
Choke Coil to prevent the high frequency from getting into the power transformer or
generator. The FEDERAL FILTER
CONDENSER is especially designed for
use 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 Cofl
No. 650-W, Test-

Federal Telephone and Telegraph Company ?l’:,-‘g) LoME
BUFFALO, NEW YORK valts (BC) 1
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When you see the name
Teagle on a radio in-
strument you know that
it is a better plece of

atus. Send for cat-

' T:-‘ih Radio Division of s
THE NEWMAN-STERN CO -CLEVELAND, OHIO
R N T S e TR A TR T T W T i e I,

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 guaranteed.

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 you, 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
so-called tested
crystals — some
are without a
sensitive spot on
ing the famous their surfaces—
NAA containers. others are of
mediocre quality—not one meets the rigid re-
guirements of our testing laboratories.

We sell sensitiveness, not bulk minerals.
Pounds of crystals are worthless—Galena for
instance, is cheap—the market price is less
than 3c a lb. 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.
8. NEWMAN the originator, on every con-
tainer. It will insure guaranteed sensitive-
pess. Each is packed in lithographed metal
container., The mounted crystals are set into
brass cups and packed in enameled turned
wood boxes.

NAA Galena Silicon or Goldite, price per
crystal, 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 80 page radio catalog describing these
crystals, The Teagle Line, “Red-Head” Radio
Receivers and all the leading makes of Radio
Equipment. The Newman-Stern Company
Cleveland, O.

"RED-HEADS"

THE LAST WORD IN
RADIO RECEIVERS
3604 diveegio
T - (]

CLEVELAND, OMiIO.

e

RADIO PANELS
AND PARTS

Start your set right. Pay particular
attention to “insulation.” Get a good
panel and dependable parts. To make
sure that you do get them look for the
dealer displaying this sign:

CELORON
RADIO PANEL SERVICE

Condensite Celoron panels and parts are
right. You can bank on them, for this
strong, handsome, waterproof material
(approved by the Navy . Department,
Department of Engineering) is extremely
bhigh in surface and volume resistivity
and dielectric strength. It machines
readily, engraves without “feathering,”
and takes a beautiful natural finlsb—
polished or dull. This is why it is so
widely used for panew, tube bases, mount-
ings, variable condenser endplates, tubes,
dials, knobs, handles, bushings, etc. We
can machine all of these parts to your
specifications.

Send today for our Radio Panel
Guide

Are you an enthusiast? This Guide
describes our panels in detail—tells how
they are made and what they cost.

Are you a radio dealer? Learn about Celo-
ron Radio Panel Service and how easily
and profitably it enables you to supply
your customers with panels and parts
fully machined and engraved to their
specifications. Write for our Special
Dealer’s Proposition today.

Diamond State Fibre Co.,

Bridgeport(near Philadelphia)Pa.
Branch Factory and Warshouse, Chicago

Offices in principal cities
In Clmd?‘ Diamond State Fibre Co., of
da, Ltd., T to

—_—
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Stop that Leakage!

The Willard All-Rubber Radio
“A'" Battery (shown at the
right) is not an automobile bat-
tery adapted for Radio use, but
is a special radio battery built for
the reception of C W and spark
messsges 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 necessary to an
efficient, economical battery of
this type,

You’'ll have to admit it’s annoying to leakage cither from cell to cell, or to
have a radio concert or a conversation in- ground. Every case is tested at 24,000
terrupted by noises that sound asif all the volts.

animals in the zoo had cut loose at once. The Willard All-Rubber Radio Battery

Some of these noises can’t be stopped  has the same Threaded Rubber Insula-
by even the most careful tuning. They  tion as the Willard Threaded Rubber
can be ended only by removing the leaky  Automobile Battery. The Willard Radio
cell or the leaky battery that’s respon-  «B Battery is a 24-volt rechargeable
sible for them. storage battery, with leak-proof glass

One of the most important features of jars and Threaded Rubber Insulation.
the Willard All-Rubber Radio Battery is Assures freedom from frying and hissing
that it is absolutely leak-proof. Battery ground noises. Ask for particulars from
case and jars are cast in one solid piece your dealer, or at the nearest Willard
of rubber, eliminating the possibility of Battery Station.

WILLARD STORAGE BATTERY COMPANY, Cleveland, Ohio
Made in Canada by the Willard Storage Battery Co. of Canada, Ltd., Toronto, Ont.

THREADED
RUBBER
BATTERY
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SERVICE IS

[ [

9

SLOGAN

Since 1911 the constant efforts
of our personnel to render the
highest possible service to manu-
facturers and dealers has placed
us among the leaders in the
Radio field.

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
yourself of this service, whether
your business is large or small.

We will be pleased to correspond
with manufactarers desiring disteiba-
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 as-
sembled in our splendidly equip-
ped factory. The wiring, how-
ever, is left for you to do.
By buying Standard instru-
ments, you can get correctly
assembled handsome radio in-
struments and at the same time
save 26% or more of the cost
by doing the wiring youraeH.
Our new 12-page folder now
coming off the press, explaina
the Standard Plan in detail and
illustrates Standard instru-
ments in actual colors. Send
6¢ for your copy today in tlme
to save money before your next
purchase,

The STANDARD Plan

“assembled—but not wired”’

Standard Assembling Co.

New York City

19 Bridge St.,

Radio Instruments of Quality
VARIABLE CONDENSERS
Our Condensers are all made with 4% " Dia. Metal
Shield, Rotary plates cannot turn on shaft even

should nut become loose. Furnished unmounted
and in table type.

P
ASK YOUR DEALER OR ORDER DIRECT

A-1 43 Plate 001 MFD. Capacity $4.50
A-2 23 Plate .0006 MFD, Capacity 4.00
A-3 13 Plate 00028 MFD. Capacity

350
Add 25¢ to Above prices for table type. Add Tbe

for
Special Discount to Dealers and Jobbers
TH

E C. D. POTTER CO.

583-585 Pacific Street, Stamford, Comn.

94
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RHAMSTINE®*
Rheostat

The Rhamstine® Rheostat conveys in-
stant and vivid conviction of value.

It is a 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. Noiseless.

It 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 St. Detroit, Mich.

“Manufacturer of Radio Products

For Perfect
Broadcasting 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
indefinitely.

Price in capacities from
.0001 to .002 mfd, 75c each.

Price in capacities from
.0025 to .005 mfd, $1.00
each.

If your dealer
cannot supply you
order from

Dubilier Condenser and Radio Corp.
Dept.Q 8
217-219 Centre SC New York
BRANCH OFFICE,
Munsey Building, Washington, D, C.
LICENSEES:

England--Debilier Condenser Co., Ltd., London
Canada--CanadinoGeneral Electric Co.,Toronte
Germany--Telefunken Co., Berlin

France--C, Caspart, Paris
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Gthe Book that bri
into 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 1 buy? How much
does IR cost? What will
? This section an-

expensive. Full install-
ing and opersting in-
structioans.

Section 2—HOW TO

RECEIVE MOST EF-

FICIENTLY, Important

recelving accessories are
in

derstand. For the bemn-
ofit of the amateur, tech-
mical data are given on
audio and radio frequen-
cy amplification, erection
battery
regeneration,
stc. Valuable receiving-
circuit

diagrams are
published for the first
time.

Section 3. VACUUM
TUBE TRANSMISSION
FOR THE AMATEUR
AND EXPERIMENTER.
Everything from A to Z
about transmission with
mew, completely revised
transmitting - diagrams,
imesrporating Radiotrom
transmission and Keno-
trom rectification. Val.
uable eperating instruc-
tioms are givem, and the
wse of mica cendensers
for transmissien is em-

tzed

Section 4.—GENERAL
INFORMATION — A
VERITABLE GUIDE
BOOK TO RADIO, Gov-
ernment laws, National
Electric Code Radio
Rnles, vacuum-tube

“Don’ts,” radio glossary,
specifications for a
sclentifically construct-
od amateur station, com-
plete price list of all
R C A equipment.

ngs Radio

FOR-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 written by experts.
It tells how to enjoy popular radio broadcasting, and it gives
complete descriptions of apparatus and installation instructions.
No book so 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 8"x11”. The technically uninformed 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.

PRICE, AT YOUR DEALER................ 35 cents

decl k.

If yoar has ex ted his supply, send 35 cents to

Radio £® Corporation
/M mi : - of America

Sales Division, Suite 1803
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Introducing
ROLLER-SMITH
UNIVERSAL Type

Radio Telephone Receivers

“UNIVERSAL” because they give equally
good results with crystal or vacuum tube sets
and are also particularly well adapted for loud
speaking units. They are highly sensitive and
perfectly matched. hey reproduce without dis-
tortion from the highest to the deepest notes.

The design and workmanship are of the high standard which is characteristic of
all Roller-Smith produects.

Send for Bulletin No. AG-20. It’s free.

)
& -

AT T T TS

MAIN OFFICE: WORKS:
18 Park Place, NEW YORK Bethlehem, Pa. £
Offices in principal cities in United States and Canada =

. =

[ T R e e e T T T R R

NOVO“‘B’’ Batteries

1GHT 6 ARRESTC

Guards Your Radio Like a Sentinel,
Day and Night.

Every lightning flash fils the air with static

which has its potential dangers to every radio

and home unless they are protected by the
BRACH Vacuum Lightning Arrester.

This unfailing sentinel requires no attention—
it is on the job all the time, does not have to
be switched and cannot become grounded.

The Brach Arrester has been used succesafully
for 16 years on railway signal systems, the

New York and other fire alarm systems and by NOISELE — DEPENDA
Value ‘and specify it o0 neineers know fts GSISJARANTEII:‘,ID BLE—
All Standard Sizes—Plain and
Variable
22146-45 & 105 Volts
Write for Catalogue and Discounts.

NOVO
Listed By the Underwriters’ Laboratories MANUFACTURING Co.

LR SR A LD 424 W. 33rd St. 531 So. Dearborn St.

16 Years Specialists in Lightning Protective
Apparatus.
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Orr THE beaten path and on the trail to a 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 with “Thoroughbred Appar-
atus” in the lead of the radio field.

On June 1st we moved into our new factory. Now,
with greatly increased facilities, 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,
Variable Condensers, Fixed Condensers, Binding Posts,
Contact Points and Stop Pins, Switch Levers, Dials,
Single Sockets, Rheostats, Crystal Detectors.

THE MARSHALL-GERKEN CO.
Jackson and N. 12th St., Toledo, Ohio

Thoroiughbred Apparatus

WAYS MENTION QST WHEN WRITING TO ADVERTISERS
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HOMCHARGE

YOUR BATTERY

No muss, trouble,
dirt—no moving
of batteries—Iloss
of time—no ef-
fort on your part
—no tachunical or professional kmowl-
edge needed.

HOMCHARGER
succersfully meets all charging con-
ditions, and is the only rectifier com-
bining the following essential Hom-
charging features.

1. Sr' polarizing. Connect battery
either way and it will always churge.
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. Cannot 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—exactly as recommended by
battery manufacturers. Guaranteed
not to harm your battery even though
left connected indefinitely.

5. Highest efficiency of any three or
six cell charger made.

6. No danger of fire. Approved by
the Underwriters.

ATTENTION MOTORISTS

Will charge your auto battery as well as

radio battery. Semnd for Bulletin No. 58 for

further information.

For sale by all ndlo, electrical and accessory

dealers or shipped express prepaid for pur-

chase price ........c0 0 iiviivnnanne $18.50
$20 West of the Rockies

The Automatic Electrical Devices Co.
127 West Third St., Cincinnati, Ohio.

Branch offices: New York, Chicago, Pitts-
burgh, Los Anfcle- New Orleans, Detroit,
Ph’ lndelphh, Baltimore, Du.lll;j. Kansas City,

.

Protect
your VT's

PATENTS
PENDING

KLOSNER

Vernier

RHEOSTAT

VERY TUBE you have de-
servu a Klosner Vernier
Rhbeostat. . The Klosner WIRE
wo UND feature produces a
low starting current prevent-
ing sudden strain and thereby
prolonging the life of the tube.
The Klosner provides mi-
crometer adjustment for your
critical detector tubes.
single knob controls both the
rough and vernier adjustments.
It is unsurpassed for loudest
reception of telephone and C.W.
and is essential for detector
tubes of radio frequency un-
¢MQﬂm Awarded the New
ork Ev Mail’s Certifi-
cate of Excellence. Insist on
the genuine—made only by the
i inators. Look for the name
osner’’ moulded on the base.
Tlu cost is mo more than for
other Rheostats without these
exclusive features., At your
dealer or send for Intmtﬂns
literature. Klosner Improve
Apparatus Co., Dept. Q, 2024
Boston Road, New York City.

Dealers: This is the fast-
est moving rheostat en the
market. It is stocked by
all leading jobbers. Get
your supply from them.

One Single Knob

No Sudden Strain
| $1.50 |
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A Word of Warning
To Readers of QST

AS P. T. Barnum right? Barnum, famous old
circus man, had a motto:

“Get their money and get them out of the big tent.”

] w All of which might have been very well in his day,
Iﬁ‘ﬂfn f%; t:';trnalﬂﬁio S!{‘(i: and for the circus business. But it won’t go today
terial. —in Radio.

OO 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 say
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 Signal Condensers No.
developed in Signal laboratories and is guaranteed 7677 are rigidly built.
high quality in materials and workmanship. During Instead of using alumi-
the war Signal saw real service. Today Signal is serv- num but .015” in thick-
ing professional and commercial radio users as well as "¢S8 for the plates, as is

d d h This i usual with ordinary ama-
advanced amateurs everywhere. This is your assurance. (o, construction, Signal

plates are .026” thick.

SIGNAL ELECTRIC
MANUFACTURING e

Send me the new Signal Wireless

COMP ANY Bulletin W.

Menominee, Michi gan Company .............ccciiirann

Use this request-coupon to secure latest SIG-
NAL Bulletins. Fill out and mail today. o™ State
Put your radio problems up to us.
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RADIO ESSENTIALS
CONVENIENCES YOU NEED

The original products of their kind.
Backed with 15 years Radio experience.
Standard with largest radio manufacturers.
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

See 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.

e ———————_—
Buy Your Sols and Paris from
tho Oldost Exolusive Radio JOY-KELSEY

Storo in Now England! .CORPOR ATION

UNIT “B” BATTERIES

45V Variable  ........ salso ————
CARBON RHEOQSTATS

Adjustto .01 Amp ......... "'50 Manufacturers of
PHONES HOLTZER-CABOT 38 1[1] = O

2200 Ohms = ...... .

KEYSTONE LIGHT'G ARRESTORS 8,10

600V-100A LIGHT’G SWITCHES
Ebony Asbestos Base . 32.75

We carry at all times a complete stock

of standard parts at standard prices. 4021 Kinzie Street

Complete Line of Frost Jacks and Plugs.
RADIO EQUIPMENT CO. . s _ e
630 Washington St. Boston, Mass. C.hlcago’ lllinois

MAKERS OF THE RADECO SAFETY FUSK

RADIO EQUIPMENT
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WESTINGHOUSE

RADIO

¥BATTERIES®

Eliminate all Battery Troubles from Radio Sets

The Westinghouse “A” Battery is a
full capacity, low voltage slow dis-
charge, long-life storage battery built
exclusively for radio work.

For “B” battery requirements West-
inghouse has perfected a baby storage
battery. No more throwing away ex-
hausted cells. No more continuous
“B” battery 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.

B2k “The best
Westinghouse
WESTINGHOUSE can build.”

UNION BATTERY CO.

o 1 =3
Swissvaie, 1 a.
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“AEEMACH

Thousands of Unfilled Orders

for the

TELMACOPHONE
What’s The Reason?

Much to our regret we have been unable
to fill all orders for the Telmacophone
promptly. The demand has been far be-
yond our expectations. When we first ad-
vertised the Telmacophone, we felt con-
fident that it was the greatest value ever
offered.

Our own confidence has been sustained by
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 yet ordered the Telmacophonei

Fully
G 1aranteed

DEALERS! We are distributors for nearly all we want to assure you that it is wel
standard lines. Full discounts nn the Telmaco-  worth waiting for. Do not be satisfied
[hone. Write for proposition on our complete  yith g4p inferior substitute.

Radio Division
TELEPHONE MAINTENANCE CO.

Note New Address

20 S. Wells Street, Dept. D. Chicago, Il
A S
= QST QRX for the following: H
= 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—OUR WATCHWORD =
% Send 5¢ for a copy of our catalog §
% P, O. Box 3, Scranton, Penna. §
S A0 R LG G R R TR RGN

CORPORATION

Manufacturers To the Radio Industries

V. T. Sockets Executive Offices: Control Panel Units
Rheostats ) 309 Lafayette St., Crystal Detector Sets
(Plain And Vernier) New York City Vacuum Tube Sets
Varic |- E::densers Works: Storage l;: Batteries

. te.

Farmingdale, L. I.
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FROST RADIO PLUGS and JACKS

\

m “’f:'l""”"’" “ o SR

No. 136—Jack only, $1.25 No. 137——Plug, $1.25

—

'? o
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, neatesf 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 stahdard Radio materials.

WIRELESS MFG. CO., ' CANTON, OHIO

EXCLUSIVELY WHOLESALE
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Kico
o0 P"'Oo,\ j

RADIO E&2H
' KIMLEY EL[CTRlC co

KICO “B” BATTERY KICO “A” BATTERY

FACTS ABOUT KICO STORAGE “B” BATTERIES—
Not an ACID “B” Battery.

designed for

2. They e'iminate noises caused from “Bs’ that are rapidly deteriorating.

3. The switch control allows single cell varidtions from 12 volts up. (A critieal
plate adjustment is essential on your detector bulb for C.W. and Radiophone
reception.)

4. Rechargeable from your 110 vo't A.C. line in connmection with the rectifier
su-plied with ¢ach battery.

6. Will last from three to six months on a single charge while in the detector
plate circuit. .

6. NOT an experiment. All batteries are sold with the privilege of recelving
your money back if unsatiafied.

7. Neat, Efficient and €ompact.

8. Unlimited life. Plain With Panels

16 cell 22 wvolts $6.50

24 cell 32 volts 8.00 $12.00
38 cell 48 wvolts 10.00 14.00
50 cell 68 volts 12.00 . 17.00
78 cell 100 volts 16.00 . 21.00
108 ccll 145 volts 21.00 26.00

Literature gladly furnished.
KIMLEY ELECTRIC CO., 290 Winslow Ave., BUFFALOQ, N. Y.

BINDING POSTS

Large stock of these exceptionally well made
binding posts with unremovable heads. Let us
quote prices on the quantity you can use.

Radio Supply Service
UP-TO-THE-MINUTE

The radio dealer needs a new kind of jobber ot p
service to meet the demands of a new and d'f- e ——————
ferent buziness. North Ward Service is de-
veloped especially to me:t this need. Give it a

trial.
JACKS l;l'xiedhci;:dcnm
#£30 Single Circuit Open Dupﬁx Ad:;:cr Send 10c for sample
#32 Double Circuit Close Complete Crystal Sets
#31 3 Spring Automatic Crystal Detectors C°py
flament Control Double-Slider
333 8 Sprmlf Automatic Tuning Colils
ament Control Colls
Distributors for The New Brandes .
“Superior Type Matched Tone” Headset Suite 10 .
Get our Prices and Discounts, 11 St S&cra:::lt Street,
) on
NORTH WARD RADIO CO. .
72A Orange St., Newark, N. J.
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CONDENSERS

3 Plate............ $2.25
11 Plate............ 3.25
23 Plate............ 4.00
M - Add 75c to above list for
A ' _ | condenser with dial.
CAPACITY
3 Plate vernier. . .00004

Each condenser is equipped with ground shield which eliminates all
hand capacity losses. No accumulated error due to poorly cut spacing

washers.

" BAKELITE Dl AI S BAKELITE

This dial is made of
genuine bakelite and
is guaranteed not to
warp. The knob is
knurled to prevent
slipping of fingers.

Furnished in either
3/160r1/4 inch shaft
sizes. 3” outside di-
ameter with large
and clear numerals.
0-100 degrees.

STERN & COMPANY, Inc.

308 Asylum St., Hartford, Conn.
Catalog 10c. l FESCO Denl;::t:’r::;i)::;iom
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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 =
“WIS-WIN” switches. ﬁ
Unit assembly, concealed #7564—1" Radius

#750—13%" Radius spring tension, self-cleaning PRICE 65¢ EACH
#752—1"  Radius contact, highly polished
PRICE 55¢ EACH  nickel parts. Template for
drilling contact holes fur-
nished with each switch.
If your dealer cannot supply you,
we will ship direct, postpaid, upon
receipt of price.

Interesting Trade List
Manufacturers, we make
switches for special require-

. Switch points mounted i
ments. Send us your Speci- Formica sector for back panel
ﬁcations. use. Requires only one hole

in panel to mount.

#751—1%” Radius  Willis Switch & Instrument Co. #756—Inductance
#753—1"  Radiue 8 Kingsbury St. #758—"B"” Battery
PRICE 30c EACH Jamestown, N. Y. PRICE $1.25 EACH

FOR IMMEDIATE SHIPMENT
V.T. SOCKETS V.T.s VARIOMETERS = - VARIABLE

J-Ray K-D....... $4.00
Kellogg ......... $1.00 ll::gil:“tr:: 200 ‘g_gg Unwound .10 2.00 CONDENSERS
Crosley ......... 60 A P. Amplifiers.. 650 National, assembled 5.00 34 plate 001 mfd. $4.80
Murdock ......... 1.00 V""’:ﬂ 1(2c V-lrb; 1000 (Lol smmea 3.95
RHEOSTATS A T ORMER " DIALS }' glymuf::fuﬁxfsg
* TRANSFORMERS J-Ray White Magnavox ....... 45.00
Fada .......c... $1.00 J-Ray unmounted.$3.78 Enameled ..... $1.00
Crosley .......... .60 ‘.{.‘IF“Y mounted. . . "g Bakelite Dials. 1.00 PANELS
Bradleystat ...... 1.85 ordarson mtd... 4. HEADPHONES Formica  18%ax7x
Fremingham ... 100 SWITCH LEVERS Mghamen 2000 oo o0 oy, 11N 0s
Howard ......... 1.10  y.Ray nickeled...$040 Stromberg-Carlson Cabinets to fit $6.50
B. Battery 22Y;v. 178 Premier mckeled .80 2000 ohms .... 7.50 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 Frequency Transformers

Type RT-1, for the amateur and broad-
castmg range, 175-500 meters.

(Patent Pending)

$6.00

Will work on all tubes.

The only completely shielded iron-core
R. F. Transformer,

RASLA SALES CORPORATION
10 EAST 43d ST., NEW YORK CITY

National Distributors for Radio Service Laboratories, i
AR - . 85I
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14 YEARS OF KNOWING HOW

F experience means anything to you, tim 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. Each ear piece is “Murdock Moulded”
into one durable unit, capable of protecting the
delicate adjustments through years of rough 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. e
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TRADE THE
‘ Q-R” VERNIER ADJUSTER

PRICE $1.50

Pragctically .

Eliminates Easily and
Lapacity Effect Quickly
From the Attached
Hands and to Any Type
Permits a - of Dial
Close Mic_ro- Without
:::.?o?‘tiﬂ:“. g Removing Any
Dials 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
gets already in use.

ROBINSON SPECIALTY COMPANY

14 WALNUT ST. **Q-R’”’ RADIO PRODUCTS KEYPORT, N. J.

. Prepared
Have You Tried Radio Measurements

With
PRACO SERVICE? Se',fyc,g;;g":ﬁ"gag,{;:m
A new WIRELESS PRESS book. Pub-

lished as a real help to amateur radio.
Obviates the necessity of long and involved

Hundreds of satisfied customers

all over the country purchase mathematical calculations. A ruler or
transparent triangle ‘takes the place of in-

from PITTSBURGH’S RADIO tricatet ﬁgurintg and the results will be
correct every time.

MAIL ORDER HOUSE. PRICE $2.00

A Two-cent stamp will bring our ®re WIRELESS AGE

The magazine that meets

all your expectations.
. When its new you find it in the AGE.
DEALERS—Have you our dis- Eve?’um% in r&i&o px;)gress is fullly am}
carefully descri ou miss a lot o
count schedule? good things unless you read the AGE.
$2.50 per year, Postage outside U. S. 50e.

new price list to you.

PITTSBURGH RADIO & SPECIAL OF FER ONLY
APPLIANCE CO., Inc. Propared & w,,,,m $4.00
Desk B M""“””"““ O-Hl- v l.
112 Diamond St., Pittsburgh, Pa. WIRELESS PRESS’ [NC
328 Broadway, New York
10 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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A 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 “Benwood”. Inductances are wound with double
cotton covered wire and no shellac, paint or varnish is
allowed to cover the wire and diminish the effectiveness.
The “Benwood” features are—minimum distributed capa-
city, minimum distance between stator and rotor, large
size wire on both coils, positive contact bearings, and
proper design. This variometer will get splendid results
on wave lengths from 150 to 650 meters with $5 00
the average variocoupler. Price, each......... °

“Benwood Variometer”

“Benwood” Vacuum Tube Socket

H 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 xi0a. ri-mly holds any stand-
aid four-prong detector or amplifier tube. Eliminates ground
hum and noises in operation of amplifiers. Terminal posts
plainly marked. Base is 23 x23 inches, height $1 00
1% inches. A good buy at....................... .

“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 effects, and the new tapered design fits the fingers
perfectly., The knurling is particularly fine and sharp.

Solid Bakelite Knob and Dial

Graduated 0° to 100°—all markings clearly defined in white and
stamped into the solid Bakelite—won’'t wear off. Stops on reverse
side prevent turning too far. Set screw deeply countersunk and
easily reached.

. Diam. Depth Knob Each
.., BC-7 “Benwood” control 4” 1%"” 2" at base $1.75
BC-8 “Benwood’” control 334" 14" 15%” at base 1.50

Specify whether 1-4 inch or 3-16 inch drilling is required.

“Benwooa * wiai Control

CATALOG—send cents in " . . .
e o b’ | Bakelite Binding Post

plete catalog and price list of

DoForest Radio Equipment. . T'HESE “Benwood” binding posts have the
Eﬁ:lgl;:&s;—rme mlnnl:ctuire samﬁ StYIfs: tapered, knurled solid Bakelite
i o apparatus in H 3 H
grip which fits the finger tips and matches
::;ckowi;d;fr“c::ﬁh:;?d v\‘r‘:.‘: the “Benwood” dial controls. Diameter 20
or wire for our liberal dealers’ 8¢-in. Complete with two washers, each C

discounts. New price and dis-
count. sheet issued June 15th.

‘Jhe

N SN TL
“WORLD-WIDE MAIL ORDER SERVICE" 3
1114 OLIVE STREET, ST. LOUIS, MO.
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THE EXCEL
Radio

Frequency

WAVELENGTH RANGE

Transformer 200-600 Meters

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 facbory
The outstandmg advantage of the EXCEL transformer is that it can be connected in
the circuit just like an audio frequency transformer. Its stability results from the
fact that it amplifies by true voltage amplification instead of by partial regemeration.

Order direct or from your local dealer

EXCEL RADIO CO. S ATy

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-distance vocal or musical sounds with unequaled distinctness.
Fine torial qualities, extreme sensitiveness and superier com-
struction are its important features.

Order Above and Following Highest Grade Supplies by Mail
Immediate Deliveries on al Items Listed

Aeriola Senior Wutln.hou:o Receiver

Aseriola Grand Westinghouse Receiver

DeForest Radichome DT 700 less Batteries, Bulbs lld H-dm
Stromberg-Carlson DeForest 2 Stage Amplifier DT 800 less Bulbs and Bat

Simplex Variometers
No, 2A Headset Kingy Amplitone Horns

Holtzer-Cabot Headset

50 UV 201 Radiotron Detoctor Bulbs each
e No, 766 Eversady VT Batteries, oach
Gould 6 volt, 60-80 ampere storage batteries
Enclose Certifled .Check or P. O. Momey Order inoluding Pestage

DOUBLEDAY-HILL ELECTRIC CO.

WASHINGTON, D. C. Distributors PITTSBURGH, PA.
AMATEUR RADIO CALL BOOK
Loose Leaf System, Amateur. Special, Experimental, OLIVER S’ EVERm
'g:::hnlc:‘l“h'll;dephone Bmdaltmz. ete.,, kept to MAKER OF
¢ MON Postal Card for Partioulars. 1. | SPECIAL RADIO EQUIPMENT
Clle‘fyss.RSDl‘O SEI;Z.ICE BUI:EAU . Quotations Fg;:ﬂ!;;lﬂ:::n Receipt of
Who's Who and What’s What
in. Radio Commumnication 8_3 OTIS STREET, mngu). MASS.
112 & ALWAYS MENTION Q.8 MWGHEN WRITING TD ADVERTISERS
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Specifications
Receiver Case-Al
Coils—~-Wound with highest

rade enamelled insu-
ted copper wire.

Resistance—2200 ohms,

Ear Caps—Rubber compo-
sition.

Magnet —High percentage
Tungsten Steel- perman-
ent.

Diaphragm—Rust-proof.

AITHFULLY reproduces
all broadcasted musical
and spoken sounds. This set
is unequalled for tonal qual-
ity and perfect balance of
the receiver.

Designed on sound scientific
principles by an engineering
organization of long experi-

Cord—Six foot.

Head Band—Approved
16 adjuse-

spring wire —ge
ing, sliding rod type.

ence. Made to give you
the greatest possible enjoy-
ment from your receiving
outfit.

All products manufactured
by the Eisemann Magneto
Corporation are guaranteed
to be mechanically and elec-
trically correct.

Order from your Dealer or direct.
Jobbers and Dealers write for discounts.

EISEMANN MAGNETO CORPORATION

Radio Division

DETROIT

See August issue for interesting announcement of other Eisemann Radio Equipment .

32.33rd Street, Brooklyn, N. Y.

CHICAGO

ALWAYS MENTION .QS T WHEN . WRITING 7O ADVERTISERS .
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Po rﬂ know that we are emrly
the hlgheu reliable standing.
obtaining them for you. Try us and see.

General Electric Receiver and two stage
Amplifier $125.00
Clapp-Eastham HR and HZ Sets, mahog-

any cabinet, each.................. 40.00
Westinghouse "Aeriola “Seniors”........ 65.00
Westinghous~ RC Sets. very efficient. . ... 13280
Federal No. 53-W T hones, 2200 ohms 8.00
Connecticut J-110 T ephones 3,000 ohm' 7.00
Western Electric Type 1004 A, 12.00

King Amp-li-tones, a loud s r with

your own telephones, very amt' very
ood looking

Radiotron UV-200, detectors.

Radiotron UV-201, umphﬁers
We are distributors for Radio Corporltlon,

Remler, Chelsea, M ock, Genera! Ra:

many others.

CI.R l

QUALITY

7 We are dntrlbuting for practically all the }
Tell us your needs and we will give you our very best service in

“TRY WECO”

pioneers in the radio game and know how to solve your Imyl.n"
eading mak

ers, and represent those of only

IMMEDIATE DELIVERY ON

Rad.otron UV-202, 5 watt transmitters. . 8.00
Brach Lightning Arresters, inside type.. 2.50
Brach Luhtnln. Arresters, outside type.. 3.00
Electrose 4” Dials, very bhandsome..... 1.50
GA Switch Arms .................... 68
WECO Sockets, No. 708.............. 78
WECO 3” Dials, No. 307............ 1.00
WECO 4” Dials, No. 306............ 1.45

WECO 21;” Rheostat Dial, No. 308 scale
0-270" 80

Complete Assortment of WECO Binding Posts,

Ace Batteries, all types, special pric:s. Complete

Line of Signal Tuning Coils.

-Eastham, Electrose, Federal, Acme, Ace, Eveready,
& Elect. Co., Consolidated, Baldwin, Frost, and

Catalogue will be mailed for ten cents in stamds
Dealers write for discownts.

SERVICE

“YOU WILL LIKE TRADING WITE Us”
WHITALL ELECTRIC COMPANY,

WESTERLY, R. L

DICTOGRAPH
HEADSET

Look for ths World-Famous
ame “Dictograph”

LL over the world “Diec-

tograph™ stands for the
finest and most sensitive
equipment made for trans-
mitting and receiving sonnd.
The Dictograph Radio Head
Set is the product
of the same experi-
ence. that had made
the Detective Dic-
tograph. the Acous-
ticon for the Deaf
»nd the Dictograph
System of Tele-
phones, the world’s
standard for sensi-
tive receiving. sci-
entific accuracy and
fine construction.
Dictograph reputation is your guarantee
of supreme quality.

DICTOGRAPH PRODUCTS CORP'N.

220 West 42nd Strect, New York.

Ready Soen—the Dictograph Radio
Loud Speaker.

ALWAYS

HERE

RADIO CITIZENS

Complete stocks carried
for immediate shipment of
the following apparatus:
Grebe Murdock
DeForest Adams-Morgan
Acme Radio Corporation
C. Brandes, Inc.

Federal Telephone & Tele-
graph Co.

FRE

Get the new lowest prices
on apparatus and supplies.
Bulletins and price lists mail-
ed FREE on your request.
Send for them today.

!

BULLETINS
PRICE LIST

\

Nash Electrical Service Co.

Marshall, IlI.

MENTION @S T WHEN WRITING TO ADVERTISERS"



“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.

Simpl to re-ch f 1
Price per el $0.50 Simple and easy to re-charge from your lamp

Add PP on 3 Ib. gocket and will last for years with ordinary use.

per cell.

SPECIFICATIONS:
Cut shows cell one half natural size.
Voltage per cell 2 volts.
Pasted Plates—ready formed for initial charge.

High Ampere Hour capacity—will operate one detector tube 1000
hours with one charye.

Shipped dry with simple directions for preparing the electrolyte.

Mahogany Tray for 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 carry every make of good Radio Apparatus and will endeavor
to have '

“The Finest Radio Retail Salesroom in Chicago’’

CHICAGO RADIO APPARATUS CO., Inc.

415 South Dearborn Street, Chicago, Il

\
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Digitized by GOOS[Q

115



THE THORDARSON

AUDIO FREQUENCY

AMPLIFYING TRANSFORMER

is now standard with many well known manufacturers
That should be sufficient guarantee that it is right

SHELL
TYPE

Each transformer supplied fully mounted in am ingenious, nickeled frame with
substantial terminals mounted on a bakelite terminal board.

The terminal board is on the top, the only logical 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

o from DENVER | &z |

‘ Distributors For— | We are now located in our NEW

Keinedy-~Clapp-Eastlmi | STORE, with the largest stock of
Greb Chelsea ' Radio Apparatus in the West.
e || Our facilities for serving you have
Remler—Frost ‘
[

been greatly increased.
Murdock—DeForest When you think of RADIO think

Magnavox Elec. Specialty | of “REYNOLDS RADIO.” !

REYNOLDS RADIO CO, Inc. f4.8mmrs |

THE LARGEST DISTRIBUTORS OF RADIO APPARATUS IN THE WEST

- i ol A
WAIITiH JERIBIEE, | | “*“"’ ::;,t,

RADIO A BATTERIES

Built Right Since 1903

Send Stamp for Catalog “Q"

WITHERBEE STORAGE BATTEDY J. H. BUNNELL & CO.
COMPANY, INC.
643-55 W. 43rd St., ~New York City 32 Park Place, New York
16 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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rComplete Radio Enjoymentﬁ

is obtainable only where high-grade Radio Arparatus is
employed. In order to be sure that you haven't overlooked
anything that will give you the most Radi> enjoyment,
ccmfort 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 tips.
STROMBERG-CARLSON “Radio Jacks” are adapted to
all standard Radio Plugs. They mount neatly without
washers, on panels of varying thickness between 3"
and 14”.

STROMBERG-CARLSON Radio Parts are made by a

concern with 28 years' experience in designing and pro-

No. 60— Universal Plug ducing radio and telephone apparatus.
Price $1.25

Order Stromberg-Carlson Radio appar-
atus through your electrical merchandise
dealer, or write for free Bulletin No.
1029Q.

No. 147 Radio Jnck $0.85

Strcmberg-Carlson Tel. Mig. Co.
Rochester, New York
Chicago Address Nearest Office Kansas City

No 148 Radio Jack $1.00

- )
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TE
Di
NSTITU
899 BOYLSTON ST.

BOSTON, MASS. .

RADIO today is commanding the interest of more people than any other in-
dustry! Splendid opportunities are NOW available for those who are alive enough.

to see the possibilities. My fifteen years experience in Radio tells 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 is the OLDEST, LARGEST and
BEST EQUIPPED Radio School in New England. THOUSANDS of satisfied
graduates tell our story best!

Day and Evening classes. Start any Monday.

REMEMBER:—Qur ORGANIZATION with YEARS OF PHENOMENAL
EXPERIENCE and SUCCESS is behind EVERY man who enrolls!

“Ask any man in Radio—he will tell you!”

Our illustrated prospectus for the asking.

F. D. PITTS, Director.

10c. Charge,? Nl.Eadio 8 At | LR R R

Batcrles wmi'av F-F Booster “NEWRAD~”

Operating Unattended. Leave

Battery where it is, without The Mark of satisfaction

even disconnecting it; Screw R
Plug inLampSocket,SnapClips Immediate 8h|pment
on Battery Terminals: Turn

Switch & Battery will be
Charged in the Morning.

Is it not gratifving to feel 1

R S R Van.ocouplers ............... $6.50
novsr hllnl You ;::mAl:lys Vanometers ................ 6.50
Ready to Receive ophone
R e Meivtpeaniniowe | V.T. Sockets ................ .75
never having to be careful of Rheostats .................. 1.50

" or have to ends ti 3 0

cHamags AUTOS a rADIO Your Batteries are dead. Amphfy“lg Trans. ........... 5.00

F-F Battery Boosters are Complete Compact Self- Dia]s . A 1.10

Contained Portable Full Wave Automatic Magnetic N I =T *

%ecﬁsi{‘yjniChglnsgd?n;éorliglﬁ 125 Volts0CycleA.C. Phones—All M:al es

(] 1 is uir usible Carbon ying

Brushes MaintsinUninterruyptedServize. TheySaveYou Ma‘gnavox. ------------------ 45000

90c. a Ch"g"&l ast a Lifetime. REDUCED PRICES: Switch Points ...... doagoo0ooo 03 -

Type6chargesRadio“A’6voltBatteryAt6amperes $18 .

TypeBehargesRadio“B”BatteriosUpto 100 volts $15 Switch Levers ........... ... .65

ypoA- gesBothYour* * oBatte: s

Type 12 charges 12 volt Battery At 8 amperes :22 P!“g?’ Jack Federal

Type 168 charges 6 volt Battery At 12 amperes BindingPosts . . .............. 12

e 2 c! ges 12 volt ttery a amperes $24

T;,'s'-1626|saCombmahonO(BothIypesl“&lﬂlz $36 ]ns“]ator’_Al] Types

ANT )pt.ul)utBrl'arL!eAlltoB.turiel Ihv.]nr)it rls)hp« sara Condensers 4.50

..... v . neis . JiSted i

Weights li;.olﬁlln anhue!foin[kaler orMailCheck . .
o nt  Bhipment. 1t via Parcel Post sdd | We handle all leading makes of equipment

Postage& Insurance Charges. Or have us ship C.0.D. o .
Other F-F Battery Boosters charge Batteries from i

S ot o i e 5, et &, 7o GROUE The New York Radio Laboratories
CHARGING wuse our 1 attery mpere obbe

g.::; A;hm\kwl'?ﬂlw Roctitier .'.’,“:""".5?«. gtg Bustin o. 3;? Manufacturers, Jobbers, Dealers

| diatel (il a o, S
.lfh ‘i; el 'ﬁ"f" "C” OFFICES & WORKS ACKERMAN BLDG., BINGHAMTON, N. Y.
e rramce Mig.L0. ¢ EVELAND,0HIO,U.S.A.

Canadian Representative:BatteryService&SalesCo.Hamiltan Ontarin Can. O, O L O RN LI R TR ORE PEEFENT R N
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PARAGON

THE

Pioneer

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 First Trans-Atlantic Amateur Reception effected with
PARAGON receiving equipment, at which time 27 differ-
ent amateurs scattered thruout the Eastern section of the
United States registered signals at Ardrossan, Scotland—
3500 miles.

THERE'S A REASON!
The Adams-MorganCompany

Manufacturers

UPPER MONTCLAIR, N. J.

-
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“tested” apparatus.
best lines of apparatus made.

Acme
Adams-Morgan
Baldwin
Brandes
Westinghouse

DEALER

Send to KLAUS—*Radio Headquarters” for special discount lists and
bulletins on apparatus and equipment.
dealers assistance and advice on radio problems.
We know the equipment we send you is right.

We want all Agents and Dealers to get our special proposition on the

Clapp-Eastham
DeForest

Jewell

Federal

Radio Corporation

Write today to---

1 KLAUS RADIO Co.

Dept. 100

GET SPECIAL
PROPOSITION

Our service department offers
We distribute

Get our Prices on these lines of apparatus

Grebe
Moorhead
Murdock

Pacent

JEFFERSON
AmphfymgTransfomers

BY ACTUAL TEST
JEFFERSON Amplifying
Transformers have proven
superior to anything now
on the market. Try them
improve-
ment, the absence of dis-
tortion and the clearness

and note the

of tone.

FURNISHED IN TWO
TYPES, either mount-
edorunmounted.
Wound with No. 40
and No. 44 wire on a
core of highest grade
36 gauge Silicon steel.-
Send for Radio Bulletin

No. 45

Jefferson Electric Mfg. Co.

425 S. Green St., CHICAGO

No. 41
REASONABLY PROMPT DELIVERIES

RECEIVING SETS
Grebe CR9 ....$130.00
nm ouse
o
R.Cowievivn v 1
Westinghouse
....... 65.00
Clnl;p-&sdnm
R ........ 35.00
Cl“p-&lﬂnm
Z ........ 38.00
DeForest Crystal
Set ......... 25.00
Fedoral Crystal
[ 71 - .00
PHONES
Brown
Obms ........ $18.00
Western Electrlc
2200 Obhms . 15.00
Federal 52-W
3200 Ohms 10.50
Federal 53-W
2200 Obhms 8.00
Holtzer Cabot
2200 Ohms 8.00
Everett 3000
Ohms ........ 880
Kellogg 2400
Obhms ........ 12.00

RADIO APPARATUS
In Stock for Delivery—NOW

TRANSFORMERS

P !
Coto-Coil 33 plate 6.00
BULBS

U.V. 200 Detector $5.00
HVVZOI Amplifier .50
A;ulk;tron 2 fila-

your own eets.

JAMES H. JONES i
94 Massachusetts Ave., Boston, 17, Muu} :

202 5 Watt 8.00

6.00 |
Also a large stock of all necessary parts for making

120
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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
eoncealed from
view yet easily
accessible.

Mode] 501
This beautiful instru-
ment gives you the de-
sired volume, and tome
of exquisite qulaity and
musfical excellence.

$35.00
Complete

(THUNDERPHONE )
TRADE MARK REG.US.PAT. OFFICE

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 Concert Horn—
beauty and clarity of tone—am-
ple volume —and mechanical
perfection have been made out-
standing features of design.

Lay aside your head receivers—
invite your friends in—enjoy
with them a real musical treat.
Use the THOROPHONE also
for detecting and tuning.

The Thorophone requires better
than the average radio receiving
set to give a great, big power-
ful volume, but just give it the
power and its musical qualities
will astonish you.

THOSE DESIRING TO USE THEIR OWN PHONOGRAPHS CAN DO SO BY
ATTACHING OUR ADAPTER WITH THOROPHONE DIRECT TO PHONOGRAPH
TONE ARM.

The Loud Speaking Receiver—
THE THOROPHONE

Has a controlled mica diaphragm, and
carefully designed sound box nickel
plated throughout. Does not use up
gour storage battery. Simply connect
it on in place of your head receivers.

THOROPHONE
Model K400—$20.00
Phonograph adapter extra
Model 350— 40

THE CONCERT HORN

Is a beautiful musical instrument, highly
ornamental to any home. The base and
tone arm are of mahogany finish wood,
the neck of heavy metal and the bell
of extra heavy spun aluminum, It has
%g?ntbrilliancy, ITHOUT METALLIC

CONCERT HORN

Model H300—$15.00
Height 25 inches.

WINKLER-REICHMANN CO.

4801 South Morgan St.,

Chicago, Illinois

Dept. Q
DEALERS: We have a REAL loud speaker and a REAL proposition for you.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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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 Segt. Beifnghﬂeld During the Last Two
ays of the

CANADIAN NATIONAL EXHIBITION

Offers You the Oppertunity of Seeing the Largest Annual Exhibition in the World,
And Then Take in the Big

¢

0% % RADIO CONVENTION o

% (X LS Write For Reservations '\00

20 ° % Accommodation For Display O™ an -4
9 9 E. J. Bowers (3CZ) W. C. C. Duncan (9AW) P D
% % 37 Lowther Ave. 196 Ellsworth Ave. 0"&

Toronto

ARR.L. MEN

FIRST CANADIAN NATIONAL CONVENTION— *
EXHIBITION OF RADIO ENTHUSIASTS

Toronto

Hygrade Specials

SAVE YOU MONEY

No. 766 Eveready 221 volt large Varia-

ble B. Battery and Eveready Volt Meter $8.00
45 volt Cyclone large Variable B. Batte'ry 2. 75
Binding Posts (rubber cap), per dozen.
Electrose Insulators, per dozen
3-inch Bakelite Dials
7-Stranded Copper Aerial Wire, 100 ft...
Arkay Loud Speaker
Bakelite V. T.
Fada Rheostats
Klosner Vernier Rheostats
.OOBi lld.F. Signal Variable Condenser with

a

Thordarson Amplifying Transformers....
Everett 3000 Ohm Head Set
Dictograph 3000 Ohm Head Set
Federal 2200 Ohm Head Set 17
‘Western Electric Head Set (Navy Type)..
Homcharger-—Rectifier 16.7

MARKO STORAGE BATTERIES

6 volt, 30 amp.,, guaranteed 2 yenu....Slo.oo
6 volt, 60 amp., guaranteed 2 years.
6 volt, 80 amp., gunrsnteed 2 years
6 volt 100 amp., guaranteed 2 years.
We do not chnrge for crating, Above bltteriea
are fully charged when shipped.

Above prices are 0. B. New York

Hygrade Electrical Novelty Co.
41 West 125th Street

Dept. S. NEW YORK

BRUMAZGEY
e YRLSBUG
MEMORIZE CODE
Almost Instantly
ATTENTATIVE BEGINNERS
Who Use
DODGE ONE DOLLAR
RADIO SHORT CUT
DO ARRIVE

WILLIAM N. ADLER (2BGC),

676 East 148 St,, New York,

MEMORIZED CODE IN 40 MINUTES QUALIFIED
FOR LICENSE AFTER TWO WEEKS PRACTICE.

J. ROBERT ZIEGLER (8AIO),

129 Dauphin St., Lancaster, Pa,

MEMORIZED CODE IN 830 MINUTES QUALIFIED
FOR LICENSE AFTER ONE WEEK PRACTICE.

INVESTIGATE

C. K. DODGE, Box 210, MAMARONECK, N, Y.

17/P OWNER
RADIO SERVICE

80 Washington Strut, New York City

Radio Distributors
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RADIO APPARATUS

Distributors of Reliable Radio Apparatus to Schools, Colleges, Radio Clubs and
Experimenters all over the World!

“PITTSCO” =3 “PITTSCO”

Specializing on “RADIO ™ ‘ Now has three Stores.
CORPORATION’S” \ Send us your orders!
Products '

The present tremendous demand for Radio Apparatus has practically made it impossible for us
to rend.r 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 WIRE
“Pittsco” # 14 hard drawn copper, (80 ft. per lb.) per b
500 ft. (Special value)
“Pittsco” 7 strand #22 tinned copper, ner ft
500 ft.
1000 ft.

500 ft.

ANTENNA lNSULATORS

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 volt 80 Ampere-hour

Yale 6 volt 1(3 Ampere-hour

?Iote—These batteries are shipped carefully crated and fully charged ready

or use
“A’” BATTERY RECTIFIERS

No. P-1 Tungar, 5 ampere type, 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 Evereadv, 22.5 Volt, small size

No. 766 Eveready, 22.5 Volt, large size 162 to 22%: Volts

No. 774 Eveready, 43 Volt, large size Variable
CRYSTAL RECEIVING SETS

Aeriola Jr. Westinghouse, compnlete with telephones

Everyman DeForest, complete with telephones
CONDENSERS (Variable)

No. 1 Chelsea fully mounted, .

No. 2 Chelsea fully mounted, .0005 Mf

No. 3 Chelsea unmounted with dial .001 Mf

No. 4 Chelsea unmounted with dial .0005 Mf

No. 367 Murdock fully mounted

No. 368 Murdock fully mounted .00CS Mf

No. 3660 Murdock unmounted without knob and dial .001 Mf

No. 3680 Murdock unmounted without knob and dial .0005 Mf
TELEPHONES

No. 56 Murdock 2000 ohms

No. 56 Murdock 30CD ohms

No. 2A Stromberz Carlson 2000 ohms

No. P-1 Holtzer-Cabot 2200 ohms

Let “PITTSCO™ fill your orders for any of the above items,
Our SERVICE on these at the present time will please youl

PITTS RADIO STORES, INC.
12 PARK SQUARE, BOSTON, MASS.
Woolworth Bldg., 276 Worthington St.
Providence, R. 1. 3 Stores Springfield, Mass.
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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.

Cat. No. 9519...... $3.50
Knob and Dial...... $1.00 Cat. No. 3333’ $3.50

Barber Electric Manufacturing Company

N. Attleboro, Mass. _ Bulletin on request

VARIOMETERS AND VARIOCOUPLERS , iT

These instruments are wound with
extra heavy wire to reduce the
resistance, and have special long
bearings with a spiral spring in-
serted to insure a perfect and
self cleaning contact at all times.
The taps on the Vario-Coupler
are arranged in two groups. Fur-
nished with round or square base.
Variometer as illustrated ..$8.00

Vario-Coupler as illustrated.. 8.00
Round or Square Base

Get them at your dealer’s.

SIMPLEX RADIO CO.

1013-15 Ridge Av., Phila. Pa.

Ooesletes || DELFELCO

THE 'O.W.L. RHEOST AT Complete line of Amrad, Thordarson,

Patents pending Coto-Coil, Chelsea, Murdock, DeForest,

. Products. Complete installations a
An instrument of real Value, NO specialty
THERMO-ACTION resulting in distortion )

because all parts sre made of the ssme| || DEI ANCEY FELCH & CO.
PRICE - - $1,00 12 MEETING ST.
PAWTUCKET, R. L

1012 Ogden Ave., New York City

|
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Type“Q” Recelver

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 recéption from 200 to 25,000 meters is Erought
into your home. Consists of a three coil mounting, and
three Variable Condensers of proper capacity. Tuning
extremely sharp. Remler dials.

Price without Detector. .- . ........................... $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 upwards 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
before you could gather together the comprehensive listing of
worth while radio goods found in this catalog.

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, Turney, Magnavox (?ompany 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 Wiliam B. Duck Company

243-245 Superior Street, Toledo, Ohio

Ll TR R g TR G B R T T
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AMPLITUNE

Variometers—Variocouplers

These beautiful instruments will satisfy the
ear and delight the eye of the discriminating
amateur.

VARIOMETERS, complete as illustrated. . $4.35
Unwired Parts, including hdwe... 3.05

Winding form for stator......... 75
(Include Postage for 3 1bs.)

VARIOCOUPLERS, complete. .......... $3.75

We supply variometer forms in Unassembled parts, (primary wound) 2.90
quantity lots to small manu- (Include Postage for 2 1bs.)

facturers.

11! AMATEURS !'!!

Pin a $15.00 Money Order to this Ad. We will ship you PREPAID forms, hardware,
ete. for the HEARD AMPLITUNE SET. Thi; equipment includes material for 2 Vario-
meters, Variocoupler, 3 Knobs and Dials, Tube Socket, Rheostat, Winding Form, Binding Posts,
Switch, Switch-Points, Grid Condenser, and nezessary 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, ST. LOUIS, U. S. A.

\

Our New Price List is @ ]
Ready. Get Your Copy Firco Radio Apparatus

Immediate deliveries on For sale by all prominent dealers
Mrkio Corporation JOHN FIRTH & CO., Inc.
g:':bed Pioncers since 1901

ra ixth nue, N Y
Cl.pp-E.sth.m 709 Sixtl Ave e ew ork
Tuska s
Formica Agents for the
{““{""“ DX RADIO

emler
Cunningham FREQUENCY
Frost TRANSFORMER

Federal
& Others

Detroit Electric Co.

113-115 E. Jefferson Ave.
DETROIT, MICH.

The secret of DX work. Makes
coll aerial reception a reality,
Its superiority is well estab-
lished. Prove it for yourself.
See p. 930, April-May, 1922
issue Radio News. ...

Range 170- 450 meters $8.00
Range 400-1200 meters $8.00
L BIA RAD
co s%lgpl_y co. 1o Range 900-3000 meters $8.00
808 19th St. N. W. Plug-in socket mounting $1
Wasl:in't_:n. D. C.
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The Wholesale Radio Equipment Co.
| Says

DEALERS
“Sample (Qur Service”

We Have On Hand For Delivery
TUSKA POPULAR RECEIVER

Regenerative _.{‘
Type 224 |

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

Insist on SOMERVILLE DIAL

Westinghouse
Aeriola-Sr.

PAID

$65 POST
Complete witb Brandes
Headset and new Vacuum
Tube—requiring but 2 amp.
to beat filament and runs
on a single £6 Dry Cell

(50c) and small “B” Bat-
tery ($1.75).

REGENERATIVE EmciJ? _,/
Range 500 miles with aver- | SOMERVILLE KAL1O LABORATORY

system. 176-178 Washington St., Dept. QST

PROMPT SHIPMENT Boston, Mass.
Send 25¢ for our ENLARGED Catalog!

INDICATO

Cost More Than

Imitations—But

Worth the Differ-

ence.

PRICE

$1.75

for the 4”

8 model and

$1.60

for the new
dia. model
POSTPAID

from. us, or from

your dealer.

New lot has dial in-
sulated from shaft,

so that dial ma
grounded to act
shield.

RS|

Are

Dia.

3%"

y be
as a

Why Pay Mo

SOMERVILLE

100V. C.W.

Condensers

75c Postpaid

re?

~ A L
FOUR SETS OF PHONES
25c will bl‘l.y a set of Mu‘ltiple Bind'ng

Post p pending)

which provide the only practical
means of attaching as many as 4 pairs of SOUTHERN RADIO CORPORATION
telephone receivers to a pair of ordinary bind- Radio Engineers and Jobbers
ing posts. 906 Realty Building. Charlotte, N. C.

Dual connection set provides same comnection

in attaching Magnavox and outfit to storage

battery.

Eitber set will be sent postpaid upon r:c-
ceipt of 26¢ in coin or stamps. Satisfaction
guaranteed or money bac

k.
Portable Wireless Telephone Co. Head
Dep’t B, Commercial Bank Bldg., Receivers

STOCKTON, CALIFORNIA
Attractive Dealer’s Proposition Micro-

Phones

It's easy, make you own

cuit, chart and tables giving

on cofl for any wavelength, ]
Complete data covering 0 to 24,-
= 000 meters on 3 large sheets.
= . DAVIS & COMPANY |

2371 Champiain St Wl D C. State and 64th Sts,,

Jacks

Pl

Ete.

INDOOR COIL AERIAL HIGH GRADE
Drawing, R. F. amplifier cir- WIRELESS APPARATUS

proper number of turns to put Manufactured by

COMPANY

Chicago, U.S

ugs

N
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75¢

EA.

/KELLOG V-T SOCKET
the durable socket
Kellogg molded lamp sockets fit all
standard four prong based vacuum
tubes. Extra heavy solid base g
inches tbick. Four German silver
springs with rounded end: tl‘l’m\;
held in ition in deep grooves, eanno ue
ln’wu:tgu -rr,f'lce. Double end nlck'el plated bind-
ing posts. Connections can be made under the
socket as well as above. A practically indestrue-

tible eomstruction. 76c eacb, postpaid.
COMPLETE RADIO EQUIPMENT
The item above is merely a sample of the excel-
lent line of radio equipment that is handled by
the Apex Radio Company, Inc. All _orders  for
sockete or other standard equipment will be filled
the day received. Send two cent stamp for our
Dept. Q-1

1108 W 69th St.
Chicage, Illinois

WRITE US FOR
RIGHT PRICES

The best of apparatus and supplies at
reasonable prices. We aeil direct to the
amateur rebe, Murdock, DeForest
Acme, haldwin. Jewell, Brandes am{
other high grade lines. Tell us your
needs and let us quote prices and

delivery.
Write to Us Today
Garber Radio Electric Co.

new price bulletin.

APEX RADIO CO., Inc.

FOR ALL PURPOSES

Metamora, 11l
STANDARD MAN RS

NEw MOTORS PROMPT DELIVERY

ALL SIZES UP TO 5H.P.

We Specialize In Small Motors & Generators
ALL PHASES AND FREQUENCIES  IN STOCK AT ALL TIMES
Largest exclusive Mail Order Small Motor dealers in the world

CHAS. H. JOHNSTON, Box KEJ. West End, Pittsburgh,Pa.

WIRELESS, TELEPHONE GENERATORS
500 VOLT - 100 WATT - 3400 R.P. M.
FOR MOUNTING MOTOR GENERATOR SETS.

FROM CAT WHISKERS UP—

We can supply everything that’s best
in Radic. 1 or 101 of any article to
user or dealer. Same day shipments.

Inquiries are welcome

DISTRIBUTORS
£ Wholesale and Retail
m l m WesTiNGEOUSE Muropocx
.‘m (0] XA Rapio Comronmarion
pmpiey - Branozs, FroEaar, DeFonzer
and many others

AT BAST PITTSBURGH, PA.—NEXT DOOR TO KDKA
]
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‘Snap a Switch
to Charge
our Battery

If 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?

Tungar

GEIARGCER
(E.’A{r'!i‘{?&\d 3 N

BAT TIERY:

charges storage batteries from any alter-
nating current lighting circuit with a mini-
mum of expense and trouble. You can do
your charging right in your own home and
without lifting the battery from its present

position.

The Tungar is not new—thousands have
been used for charging automobile starting
and lighting batteries for years. 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 you
where you can get one.

General@Electric
g Company iras
129



Tubes and B. Batt.

aenals 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. Set is combined in one cabinet 9% ’'x19”

The radio frequency amplification makes it possible to use a loop aerial with
best efficiency. Therefore it may be used in apartments and homes where outside

Send for descriptive literature.

TYPE L100 RECEIVER AMPLIFIER..................... $165.00

Saginaw Radio Service
407 No. Porter Street,

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,

MICHIGAN

Vacuum Tube Detector $5.50

Including cemplete cabinet with
all instrumente wired ready
for use.

DETECTOR AND TWO
STAGE AMPLIFIER
$22.50

With transformers and all
other instruments in cabinet,
ready for operation. This
equipment is of high quality,
and distances of as high a»
3000 miles have been obtalned
with ease
BATI‘ERIES mb TUBES

Iu- melv-n $5.00
SUPERIOR CRYSTAL
RECEIVING SET $4.75

Attractive dnlars ropoultlon
STEINMETZ WIRELESS MFG.,
5708 PENN AVENUE, PI‘ITSBURGH "PA.

Send Us Your Orders For

Variable Condensers, Variometers,
Variocouplers, Loose Couplers, Tun-
ing Coils, Amplifying Transformers,
Sliders, Switches, Switch Points,
Binding Posts, etc.

We are large manufacturers. Gorton

machine engraving or manufacturing spec-
ial parts to order.

F. JOS. LAMB COMPANY

1938 Franklin St., Detroit, Michigan

July Clearance Sale

RADIO

Sets—Outfits—Parts
Lowest Prices Ever Offered

Write us your wants and save money.
Catalog sent on receipt of 10c.

AMERICAN ELECTRO TECHNICAL APPLIANCE CO. .
227-229 Fulton St., New York

SPECIAL PRICES THIS MONTH

On Grebe, Clapp-Eastham and
Amrad Sets

MASSEY RADIO COMPANY
The Radio Store, Winchester, Va.

RAY-DI-CO

Radio Supplies for Service and Satisfaction
Write, wire or phone us for prices and information

RAY-DI-CO Organization
1847D N. WELLS ST., CHICAGO, ILL.
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To Receive Broadcasting Radiophones
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

t\) The Radiohome Receiver

—
<
=
\)
o\
w

stories. Many an amateur
hesitates to recommend
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 circuit with a
range of 145-800 meters, a vacuum tube detector, and grid leak and
rheostat. The price—less tube, batteries, receivers and antenna—is $36.
In a cabinet that is identical in size and finish with the cabinet of the
Radiohome, is the DT-800, two-step amplifier. Three phone jacks are
embodied in this instrument 9’

for detector, 1lst step and 3
2nd step. less tubes and
batteries the price is $36.
We believe you will find
no other set on the market
to compare with this com-
bination for the reception
of radiophone programs by
the newcomer in the field.

The Radiohome Receiver

/e-€
=i

~—
w

The DT-800 Two-Step Amplifier

NEW YORK
CITY

g\

DeForest Radio Telephone and Telegraph Co.,

= ==

LN\
Ill"j

|

'ﬁ

WIRELESS TELEPHONE AND RABI0 APPARATUS STOP USING A TR

USS

(Complete Sets) smmrs{ PLAPAQ - PADS  Reduced
rent from the 8, ac-Simfle
CLARK & MILLS ELECTRIC COMPANY g medleine applicators  made
ELECTRAGISTS .;n.;d‘ h.“c'l':d purpo;gly to ul;:lld
the disten museles sec y
L33 Hephuos 81 0sT0n e Ry
1444 Massachusetts Ave.,, CAMBRIDGE :_“M', ':;:. o:‘;::‘: ‘.'33',,::
Tel. University 1169 ¥/ the puhic bone. Thousands -
Reduced b:l" '"‘!:1“““’ ichmtl 'i]:i":l'-
RADIO REALITIES Foc.3imlla rance from workmost obsti-
Gold Medsl nate cases conquered. ¥ Grand Prk

Our price list, mailed Free on request. Coutains
complete Hats of reliable Radio Sets and parts—
every article carrying our guarantee. Mail ordere
given prompt attention.

Write today—Special Terms for Dealerg

THE KLEIN RADIO & ELECTRICAL

SUPPLY CO.
48 Fulton St. and 34 Park Place NEW YORK, N. Y.

ALWAYS MENTION QS T WHEN WRITING TO ADVERTISERS

Soft as velvet—easy to ly-—inexpensive. Awarded
Gold Medal and Grund Prix. Process of recovery i
natural, so afterwards no further use for trusses. We
prove it by sending trial of Plapso absolutely FREE
Write name on Coupon and send TODAY.
PLAPAO CO., 988 STUART BLDG., ST. LOUIS, MO.
[ C 1) 5 A 8000800300 00000006000000000600000a000030004 '
Address ... ittt it siaaes
Return mail will bring Free Trizl Plapao




Warren Radi p

NO LESS

= > ==t 30 71 >
€ =t =] 3 =] 012

If Dad says—
“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 le.

{. pImll “:lndoud,.hnby il’etil‘:' mﬂ:'l'ndhg

8 w y t protec .

Is used in of an outside lorhi.

Is adapted 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 megasines and newspapers in the
United States.

Send your order through your dealer or direct to

us with his name.
Type-A-737 (300-700 meters) .......... $10.00
Type-A-7238 (175-1000 meters) ..... oeee. 12,00

V-DE-CO RADIO MFG. CO.

DEPT. R, ASBURY PARK, N. J.
Send for bulletin—No. A101

1206—8¢c

1204—0c¢

)

CRYSTAL DETECTOR ﬂAnbwmsuu, No. 1200

Niesod_ploted
-'I‘i n “
Ne. 1201—$1 68 X
Tasted Galone tn
Woed's meeal S0e.
i proo ible ad-
= Dust-proof.  No vibratien  Flex
- el fustment. Can be set rigidly.
. Get our prices for Switch Points, Binding

Posts and other pars

Andioa Bulb Secket, No. 1150
o

-, !n:.n in abesiute re-

| el Sl vy 1-.3."‘!
d m ‘‘ON
. N D
ile B
AAF ) i
Se ooy Tem 10 uie e @
. %, o / .
el ER0 o eed ot routon 100" S50,
No. 7160
$1.80
Per 180

per 1000 N. P.; $9.00 for 1000 N. P. or brass

All styles of Binding Posts and Radio Parts manu-

factured and carried in stock. Get illustrated folder.
CONTINENTAL ELECTRIC o

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 variometers,
1 B-K varioco wpler, complete with dials, 1 FADA
inductance switch, 10 contact points, 2 switch stops,
6 nickel plated binding posts, 9 feet nickel plated
connecting wire. All ready to mount cn your own
panel. PRICE 918.00 postpaid

Write for Buietin No. 1

BONDUAUA~ & KNIGHTS
1115 Kelly Street, Bronx, N. Y.
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Pat's

="

NOTICE: All infringers of
this device will
be vigorous.

ly prosecuted.

Pendg

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 Out. The VOLUME is
DOUBLED because TWO head phones are blended into one
POWERFUL tone.

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

1938 Franklin St., Detroit, Michigan

~ Wireless Amateurs
Attention!

If you want service, order from us.
We carry a large stoc‘: of High Grade
Wireless Apparatus of our own and
other manufacturers.

SPECIAL!

AMB ING COILS. Two Nickel sliders and
Ix::d.; fg:{’NniCKel binding p:.h_e Coll e ntains Vacuum Tube Sockets.......... $1.28
about %% £22 enameled magnet wire, Mounted Rheostats ............cvvvuees 1.25
in hard wood endg and base. Price $3.00. 2234 Volt “B’” Batteries ........ 1.50
* Sliders—Brass 20c¢; Nickel 28c. Rasco Dials . ..oovevnnennenns 60
4” Slider Rods—Brass 15c; Nickel 20c. LA .
rystal Detectors, nickel plated on Mahogany Rubber Binding Posts .......... .20
Base, $1.00. Tested Galena ................ 40
Srastall Detectars, glaghe i Sae, (RO (Cie Lateral Wound Coils. All Sizes
‘;C:".:R ééfﬁﬁié.ﬁ“f'm';":—m'ﬁ?‘": SEND 5c FOR OUR NEW PRICE LIST
@ n o8 € each.
IMMEDIATE DELIVERIES J. M. PAQUIN,
Liberal discounts to dealers THE ELECTRICAL SHOP
F. JOS. LAMB COMPANY 787 Queen St. West, Toronto, Ont.
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” Recharge

Your Battery at Home

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—attach the clips to the
battery terminals and you will get a
quick, tapering char% which just ex-
actly charges your battery, but can-
not overcharge it or harm it in any
way.

Will charge the A 6 volt battery at
a 5 ampere rate, and the B 221 volt
battery at the l'eqb uired % ampere
rate. 45 volt 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 Q, ST. LOUIS, MO.
----- + Mail the Coupon - - - - - -
Valley Electriec Co., Dept. Q, St. Louis, Mo.

Gentlemen: I am enclosing money order
(or check) for $18.00, for which send me
a Valley Battery Charger with five-panel
glass display case and indicator. If not sat-
isfactory, 1 will retura it and get my money.

Name

Address

$18.00

F.O0.B. 8t. Louis

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

Equipment Specialties
RTS Switch Lever

The attention of jobbers
and dealers is especially
called to the RTS Bush-
ing Lever made e T
to retail at 60
cents. It has many im-
roved features. The knob
18 of the well known Mar-
coni type, 1% inches in
diameter. The spring lever
of nickel bronze has ground
ends, insuring smooth and
posmve 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
RTS8 Grid Condenser

The new RTS Grid Condenser is now ready for
delivery. Contains many improvements not found

fn other types. OCapacity .0006 M. F. price to
retail at only...........ci0nviinnennn 80c each.

R TS Phone Condenser

RTS8 Condensers need little description.
lccnmy lnd simplieity h.ave mado them univer-

809 The RTS8 p
ity .0 M.F., complete with binding mh ready
for connestion, to retail at............ 85¢ each

RTS Grid Condenser and Grid Leak
Combined. Made for those who desire the best.
Price emch..........c.00iiirerienieacnrensn 45¢
RTS Rubber Binding Posts

These posts are as good as sny you can find
Bushing heavily nlckel plated. Give the amateurs’
instruments the appearance of a first class outfit.
12¢ each or Sl 26 a dozen

Discount
Dealers and Jobbers: erte \n t.odny for special
uotati:m and discounts on RTS equipment.

DlO TESTING STATlc?str
BINGHAMTON. NEW YORK

Thetr

Best BEE BATTERY

24 Cell—Storage

Electrically Welded Elements
Packed Complete with Instructions

$7.50

From Your Dealer or From Us
Parcel Post Prepaid—At Once

A. C. TOWNE, Inc.
21 TERRACE—BUFFALO, N. Y.

Digitized by GOOS[Q
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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, etc., 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........c.c. . ittt i i it et $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 deaign and finish are the same in both instruments.
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For For
Pane] Base
Mounting Mounting

N < T S
FOR Base 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 a remarkable piece of radio apparatus. Crosley ‘“Better—
Costs Less’’, Price 50c.

Crosley Sheltran

In this piece of Crosley apparatus we have a
completely shielded transformer, a feature
to be sought in this important radio part. Its
design has proven highly efficient in obtain-
ing maximum amplification from modern
vacuum tubes. Itsratiois 1to 9. Net weight
12145 oz. Area 114x214.” Price $4.00

/ L
//////}’ﬁ;/}/f;/ﬂfb /B//// i L
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MODEL B

Variable Condensers

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 value. Model

MODEL A

In Crosley Variable Condensers it will
be noted that the contacts of both plates
are positive, eliminating to a great de-

ee the internal resistance that develops
in a short time, in the air type con-
denser from corroded spring contacts,
etec. Variation is accomplished thru the
book action of the plates by a cam.
Each Crosley Variable Condenser is test-
ed to withstand 1000 volts before ahilp-
ment. Short circuiting is impossible.
Model A is conservatively rated at .0005

“B” condenser, .0006 mf. capacity, die mf, capacity. Laminated wood frame
cast frame, laminated wood panels. Price gnd plates. Price without knob and
without knob and dial, $1.75. 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. Its safety for C.W. work is readily apparent. Model C. constructed with
porcelain plates. Capacity runs from .001 to .0018 mf. Price without knob or dial,

. % }/25/ " 7///””%%0”/// / // 4 — )
y i I |
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The New Crosley
R.F.T.A. Unit

138

Variometer Parts

Made in great quantities in our large wood
working factory. Crosley Variometer parts
are accurate, of neat design and very moder-
ately priced. Stator and rotor forms are
furnished complete with all necessary bhard-

ware for assembly according to individual -

ideas.

Made of poplar wood and nicely
shellaced...................... ..., $1.50

Winding form ........................ .30

(Radio Frequency Tuned Amplifier)
Crosley Radio Frequency Tuned
Amplifier, R.F.T.A. unit. This is
a new comer in the Crosley line,
designed to add one stage of tuned
radio frequency to the Harko Senior
No. V. It increases the range, effi-
ciency and volume of the Harko
genior to a wonderful degree. Price -
15.

Write for furtber detsils of this new unit.

Crosley Vario-Coupler Parts

The Crosley Vario-Coupler parts consist of a for-
mica tube, rotor and the necessary hardware for
complete assembly. All parts are made with great
accuracy and can be assembled perfectly and neatly.
Rotor diameter is 814 inches.

Tube lengths 214

& -y inches. Tube diameter 8 3/16”. All parts com-

.

2

y

~
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plete with necessary hardware, $1.50.

ALWAYS MENTION QS T WHEN WRITING TO ADVERTISERS




RADIO EQUIPMENT FOR
IMMEDIATE DELIVERY

ments for all
phonographs 15.00

Each 7¢c or 77¢c doz.

PHONES TUBES
Federal 2200
ohm ....... $8.00 Radiotron
Federal 3200 UV 200 ....$5.00
p ohm ....... 10.50 Radiotron
Dictograph UV 201 .... 6.50
3000 ohm ...12.00 Cunningham
Brande. C 300 5 m
Superior .... 8.00 i G I g
Everett 3000 Cunningham
S oot ol 7.50 €301 .. L 6.50
Stromberg .... 7.80 | A.P. Detector.. 5.00
Baldwin attach-

A.P. Amplifier. 6.50

ohm ....... 5.00

Murdock 3000 CONDENSERS
ohm ....... 6.00 | - b

Phone Posts Chelsea NL 3..$4.75

Chelsea NL 4. . 4.25

Contacts—three sizes, | Arco 11 ...... 3.50
nickeled, Doz. 30c Arco 23 ...... 4.25
per 100..... $250 | Arco 43 ...... 4.75

SETS
Grebe CR 5..$80.00
RORK
Amplifier .. 55.00
Grebe CR 9..130.00
Westinghouse
RA Tuner ... 68.00
DA Amplifier. 68.00
Aeriola Sr. .. 65.00

R-3 Magnavox 45.00

AERIAL WIRE

Solid 100 ft.....40c
Stranded 100 ft. 59¢

Purchases sent prepaid to your nearest shipping point to within 500 miles of Pittsburgh.

enned 1000 T2 RO § ENB AU M co rrrrssunan. ea

Dealers and Jobbers

\ W 1 //

WANTED

We can make immediate
shipment.

For the Argus Light-
ning Arrester Radilo
type Accepted by the
Underwriters’ Labors-
tories,

List at $1.80

Big Seller

SURE—SAFE—AND

SUBSTANTIAL

Weather Proof—
Porcelain Cover

WRITE US TO-DAY
The Radiocart
Supply Co., Inec.

132 So. Howard Street,
AKRON, OHIO

YWIRELESS
CATALOGUE =

N

N
-
\
= 3 :
= Whether you fre interested
=—] in a complete radio receiving
= outfit, or a half a dozen
—— binding posts, you’ll find the
—— particular instrument, best
— for your needs, in Corwin’s ==
——] catalogue. Send 10 cents, &
—=| (credited to your first order) B=
% for your copy today! B
=
=
==

A HCORWIN&QD. | |
4 West Park St.Dept. D4

Newark New Jersey | §§
TN

§\}
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CLASSIFIED ADVERTISEMENTS

Six cents word per insertion, in advance. N-o
and lddm’:'mnn be counted. Each imitial

as one word. must be received the loﬂl ol
month for nuuod‘u month’s issue. =

‘WEST COAST signale all over the room with 4GL
radio uency transformers. Range 200-600. Price
$3.18 eac wlth circuit. Savannah Radio Shop, 1223
East Duffy St., Savannah, Ga.

SELL: Y3 K V. A, Th
Amplifier transformers $3 each
Remler Amplifier panel, “:
denser, $4. W. J. Baker, R.

IMMEDIATE DELIVERY~—Cla
l-LR. Remler goods of

and
quality. Every in the line of s. Write for
dom’lw“ R. D Brl.p, 32 C St. New Lon-

2 Saco Clad
O.T. $3.80;
Tr-.nsnltun( Oll Con-
18, Dayton, Ohio.

-Eastham tuners and

$18;
urdock

TRIPLE GEAR
incl coils and
208, port, Pa.

comb cofl regensrative recelver
tron Detector $60.00. Box

cheap and delivered promptly. Mack Guyteam, Cottem

Plant, Miss.

SPECIAL: Switch levers, complete with kmeb, bush-
ings, otc.,' 1Y,* ndl:a's, $0.38 coin. Walter R. Haase,
779 E. 99 St, Cleveland, O.

for “A” Batteries:

celhvﬂlllm;,o'l'
ampere hours X
Batt el ts 6¢c tpaid. A. ' 3. Hanks,
608 Moutgomery se..?‘:..,cl'“ N. 3.

FOR SALE Westinghouse RA Tuner used 3 months
$50.00. B. J. Hyatt Mt. Vernon, Ohio.

FOR SALE: 8VH's 1K.W. spark set complete; also
100W.—6 to 28V. spark set. Write for particulars
on these and 200 chemicals. SVH.

'l‘ELEFUNKEN&CnckuWhnIn Y3 KYA 800 cycle
motor g-aernon. Fino 7o||r :'uhlzo set. Heary

WANTED: Grebe CR-7. Must In tn good order:and
cheap. What have yow, Cash wddn. for best
offer. Burrow, Box 813, T.m Texas.

RUBBER STAMP with large call letters BOc; Radio-
grnm and Relay Radio, blanks Z8c per imndnd.

Kienzle, 501 [ 2] Sm«.

FOR SALE; Panel ftter ing of

V,K..W Packard transformer, Murdock rotor, Dubflier
and Murdock O.T. $30. Francis Klau-

man, St. Fotmlnr., Fla

WANTED: Syuchronous with motor; Boston

kuy. very heavy O.T. Write
Wyo.

d Koontz; Buffale,

ut cards 60c h Send us your orders. Caro- WANTED a bu , key (Vﬂnﬁx. not Cootie) in goed
lina Printing & Stamp Co., Wilmington, North Caro- condition secon Beaumont Street,
lina. Ashmont, Mass.
IMMEDIATE DELIVERY—Radio Magnavox R-3 West- STATICS? Get this combination, step radio
h;holuo Storage “B” Batteries 38.80; Detector and amplifier and detector wltll Meyer's tub.c.
.-tc in cabinet ‘38.00- Moorhead Mm minus detector $37.00. 3 step audio frequency ampli-
nnd -mp m and $86. Chesaning Electric fler with Meyer'- tubu $38.00. control set with
Co.. joop $18.00. Other tandard ment—uwrite for
Rubert Lewls, ‘28 So. Church St.,
SHORT WAVE RECEIVER in hin, oak case. Primary,
secondary and e. Regular vacwum

tube tus but lnlp:b‘ld with

tal dotoctor, with
for nullon or un'llﬂor. vltln 2.000

ohm headset an oq-.lg t $38
alons, $28. Onkmenvltm‘ u::'.l

thing for wavememrs. Sise, .I: Dy
ht hl.ll .a.oa Wlth condensite celovom
l{ Radio 1

ERIAL WIRE N copper 40c. 7-strands Ne. 22
10:, (100 ft. eolh) del:t 2 Iln. lnmodh ddlv.ry.
Chas, L. 558 Miller St., Utica, N. Y.

ORDERYOURMAGAZ!NBSMMA-Wu
wheelchair, llullyq-otoprleu

, 1200 North New or nnc\nl. ell Martin, 9
29tk Street, rul.u,u.. Pa v P o Pt
SELL: Variometer set, detector and three s with MUST SELL My single circuit hone
bulbs and “B” Ba apparatus. Ind tor and twe stage am; , all i mis-

Decker, Baldwinsvills, N. Y.

Qm %P 1 escription of your station with
; 1000, $8.00, ivered. Samples on
Donald Detwiler, SBSB 1120 Virginia Avo.,

TRANSMITTING PARTS to be sold below cost—

osssential parts of oxeollont Truunln Set,
in perfect condition and excellen ord.nr
b aymchronens dise dits m.'.'—-uo.o‘:' ?:;. hw

sync ous disc H tel

$28.00; Transformer—2KW 240 cycle—$20.00. Omly
one of each item. Wrib\ at once for details If inter-
ested. Doubleday-Hill Electric Co., 719 Liberty Ave,
Pittsburgh, Pa.

SELL—lnpmod Reipartz tuner ngzo Det. and twe-
step $58. Beverly Dudley, 4909 Fletcher St., Chicage.

C.W. Transmitter, motor genarator, filter,
microphone, key, Tlurno ammeter, Voltmeter, p te

ammeter, truufm, v‘vlooo V., hard T,
OV-' -W. buxser, W: =
:nuf C.W. J:o excellent order, $200.00, J. E.

Egleson, 12 Felton Ave, Ridley Pack, Pa.
tor, Motor 10 wolts,
y type m 2 Stage Multiau-
d!phcno Loud Speaker lete. Cost 815.00. Sell &28.
Faske, Eastern Parkway, Brooklyn, New York.

FOR SALE: Grebe type CR-8 and Grebe CR-7 re-
ceivers; DeForest multi-wave tuner; 285 houneycomb
colls; Grebe detector; Grebe two stage amplifier; Ra-
diotron detector and amplifier tubes! Radiotrom 8
watt power tubes; Edison storage batteries; New
Eveready 100 volt L batterics; Wireless Speehla 3.
paratus Co. Type QS-800 V.KW transmitter. d

140

uk case.

o including phomes,
m for Ww.
Palmyra, New Jersey.

A REAL radio frequency tnnsfm for n-nenr use;

beats mythhz on the market; range 200-600 meters;

desi ? price $3.15 sach p tpaid here
6 i Clrcult Girrlay t.:‘uur' Savannab
° M

223 East Duffy S
BLACK FIBRE PANELS for amateur sets 1':18":{."
zamthordor”.ol sq, in. Immediate delivery.
Mollakan, Lowell, Mass.

EDISON B BATTERY ELEMENTS. Make your own.

Canb;wﬂ and lnts.t:df&z;.n 200 ampere

82 Goffe St., N"m Conn. :

FOR SALE;: Y K.W. Acme Transformer $20. t

tooth Benweod Gap, aluminum case $18. ¥ KW.

14800 volt Dubilier condenser $20. down t.y
wavemeter $4, 1/20 HP.

M'S ‘:'-llAmnaold.njm“ Wﬂhﬂluoru
on
ton, 12 North Park St, Bangor, Maine.

RADIO APPARATUS—Send for lists, all mew
miscellanscus material also. C. M. Necser, E

:5:“:'5.& t prepaid,
or sea
hrlu(eoh) Ddcn.mnndlm
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write for Ozarka »
prices. Mineral Company, Lawrence,

Set for st of

WILL TRADE my K.
Comb o] apparatus. P,

W,
Colls ther
Pt o 3 °

FOR SALE: 500 Volt Gemerator $18.00. AN latters
answered. J. Planty, Warren Ave., Niles, Ohie, SANW.

.

FACTORY TO YOU. 4GL radio frequency trams-

formers, 200-000 meters; within reach of all, price

m each postpaid; circuit with each one. Savannah
Shop, 1223 East Duffy St., Savannah, Ga.

SRS A 7y T e e

es, plate, 3 to $3.78;

dengers 28 cents Grid 26 cemts; Ix'o"&phueup
30; Same with variable leak 38 cents. Add postags.

NEW WESTINGHOUSE RC for Grebe CRS or sell. B
South Ohio, Atlantic City,

EDGEWISE COPPER .033:.296:8%.: diameter BO turns
$3.50 Postpaid Radio Specialties Counellsville, Pa.

IMMEDIATE SEPMENT, Aryd Teary Dusger, tve
step . VOX ge horn . avox
three step $85. Dozen Burgess “B” 221, u:rod $2.00.
All pew, never used. Twenty per cent th 5
balance collect. Geo. L. Rariden, Bedford,

GREBE CR3 $48.00.
amplifier $40.00. Both
son, Jr., St. Mary's,

FOR SALE: 8AIG sperk: new Y; KW. Packard fac-
tory mounted 13200 volts $28; 8 point H inclosed
gap ball-bearing mounted $10; R. & M. H. P. 3400

m induction motor $18; 14" beavy r’bbon copper

.T. $8; oil im con “; $88.
E m. Sch , 78 A da Ave., Ir(noxvlllo, :’llmlmr.h.
a.

UNNINGHAM AND RADIOTRON DETECTOR TUBES

our Fifty., Amplifiers Six dollars. Largs Bur, B
Batteries two twenty-five. Get our list. Radio gmly
Co., Weedman, IlU.

FOR SA LE 3 KW. Spark Transmitter. Meteor Trans-
Gap and M.nl" Co-l;unu‘rndk?ynmoo F '.v."'l"ud.,’
an: or, Con .00. F. 8.

Bt., La Crosse, Wis.

BARGAIN! Z-NITH REGENERATIVE TUNER, late
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 $885.00. F. 8. Tude,
2282 Giddings 3t., Chicago, I

RA? 1IFZ—Not Lyns but J. E. , Farmington,
oot cat book DA™ grom

Grebe Detector and two step
fine conmdition, Wesley Robin-

. H.—Please correct

DON'T BURN OUT Your tubes and B bat B
battery fuse 28c. (coin); sell 1 K.W. spark set .
Virgil Thomas. Dix St., Muncle, Indiana.

BUILD YOUR OWN WIRELESS Telephone and
g‘::sk.al Receiver, D;n’t Wait u:l" nhSot. le.b\:'f,
cago, 900 miles. ine on g ts. tts!

Newark and New York come h‘&od and I.ouL
You Can Do the Same om a Single Bulb.
Radio Music in the air each evenming, and the living
voices of the artists can be reproduced in your own
home and enjoyed by you and your friends. Are you
satisfied with your receiving set or would you like to
build ome that will receive over 6,000 miles on a
single bulb and quit -xporlmenunxf One that will
be equal to any regardiess of claims and price—with
which you can hear olulu, California, German, South
American, French and Enrlllll stations and practically
all of the hirh powerful foreign and domestic sta-
tions, as well as amatour stations as far west as
New Mexico, and the phone and music. Anyone
can assembie tbis outfit and wire it 3. and the
remarkable ranges that may be obtain

prise you. Why not make a set
efficient? ° Don’t experiment with unimown circuits,
We will promptly maif you our sample diagram of
a complete sbort and long wave recelver, 178 to 20,000
metere, togetber with plete instr for wiring
and assembling, price of each part and where they can
be bought, leaving nothing to guess about, on receipt
of fifty cents in coin or stamps. Here is a diagram
no one can afford to bo without. Virginia Novelty
Company, Desk A, Martinsburg, West. Va.

FOR SALE--C.W. Transformer for 110 V. 2000 wvolt
secondary with mid tap, filament winding 12 volt with
center tap, kenetron winding 12 volt with center tap,
idenl for EO watt tubes $38.00. Arthur L. Walser,
Chesaning, Mich.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

Cr Radio Laboratory, 1200 North 29th Street,
Philadeiphia, Pa. e

AGENTS WANTED in every city and town to sel?

standard radio ':fpmhu. Attractive dhcm:dﬂvn.

If interested, te at once stating age and ex-

perience. Wlmington Electrical Specialty Co., Inc.

912 Orange Street, Wilmington, Delaware.

LOOK AND ACT: Several Radio Magnavozes with
orwise

old style horm; oth good as nmew. Price 80,
F.0.B. H. F. Witzler, Perrysburg, O. ot

PATENTS—Protect your invention today. Write for
1822 Illustrated Book Free. Radio-Elec Cheml-
cal and Mechanical Experts. A. M, Wilson, 310-

18 Victor Building, Washington, D. C. (Successors to
business uhblhllgd IB‘;I by A. M. Wll(un.)

SEND TEN CENTS for our new Iarge 3% page catalog
describing our course entitled “Haw‘:o Learn R:.db at
Home.” National Radio Institute, t. 1332, 1348
Penn. Ave., N. W., Washington, b.

TESTED GALENA CRYSTALS From our own Mines—
[ and tested at the mine in best standard
hookup—direct te user. A veal crystal—mot a pin-
head. Twenty-five cents pos d, five for $1.00 to
mewcn. Ozark Crys Cs., Box 1, -
ton, Mo.

PARAGON R.A. 10. Been used one month. First check
for $50.00 takes it. H. L. McCarter, Ogdensburg, N. Y.

AUDIOTRON BULB WANTED. Must be in good
condition. Fred B. Teeling, Bath, M.

SELL—Bell ro k 8
§2250, R. F. Fowler, Feankiont,

4GL RADIO frequency transformers; DX, fones and
600 meters; $3.18 each with circuit. Savannah Radio
Shop, 1223 East Duffy St., Savannah, Ga.

studs, fine shape.
Indiana.

LET US HELP YOU PREPARE YOUR STATION FOR
THE FALL SEASONI

Valusble ideas, ingemious kinks, reliable construc-
tional dope—receiving ss well as transmitting. All
contalned in the back issues of QST described below
in our 3 SPECIAL OFFERS

Our snnouncement last Issue brought a big response
from wide-awake amateurs.

Get YOUR coples before the copies you most need
are exhausted.

OFFER NO. 1—Octobher 1918, May to August 1917,

inclusive; June and July 1919, all post-

paid for..................... .$1.00

OFFER NO. 2—April to December 1920, mclusive,
postpaid for................... $1.00

OFFER NO. 3—March to November, 1921, inclusive,
postpaid for.................. $1.00

Pin a dollar bill to this ad, checking the offer your
want, and send it in NOW. Or better yet, send in only
$2.50 and let us send you ALL THREE OFFERS.

SPECIAL. ANNOUNCEMENT!
We can still supply a few copies of June 1921, QST,
20 cents, postpaid, which contains complete informa-
tion on the original Rainartz Tuner. °'Nuff sed!

Malil 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
% Switch. It is mounted on an impregnated

nonhygroscopic composition base.

63

«w,-\
i SIERE

.,
5
e,

CROUSE-HINDS CO.
SYRACUSE, N. Y.

NEW YORK CHICAGO
BOSTON

S8

s Single-Pole Double-Throw
Price Knife Switch
for Radio Station

. ‘MM--' @ ' UL
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‘This Book
written

for }YOU

Mr. Ballantine, an amateur and a
consulting engineer of 14 years ex-
perience, says this in the preface:—
“Since connecting up my first re-
ceiving apparatus in 1908, I have
lon for a certain type of radio
book; a book from the pen of an ama-
teur, radiating the true amateur
spirit of inquest 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, a 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 set
to fit the average purse.

FILL IN, CUT OFF, AND MAIL

[ e e e e e ]

David McKay Co.,
Philadelphia.

Gentlemen:

Please send me a copy of Radio
Telephony for Amateurs, for which ( am in-
closing $1.50 and 16c extra for mailing. And
burry it along as I am anxiour to try out sev-
ex&.-l of the new ideas mentioned in the “QST"
a

Yours truly,

‘,-/ 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 accurate 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-
quencies. And special attention is
paid to LOSSES—in both the set «nd
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 radio dealers carry it (they find it
just the thing for answering the many, many
questions put to them). If your regular
dealer does not 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 21} 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.

0o COMPARATIVE CALIBRATION CURVED
CONNEGTICUT VARIABLE CONDENSER /
o0 ANDAFAMILIAR ROTARY TYPE
DIAL MOVEMENT SHOWM IN
DEGNEES OF REVOLLUTION /
hres
o L/ /
o /] Y.
lase g o
&
t &
Iaeo V. Pra
ﬂ’ ~
100 P / [¢ EC\'\C i “/
1
%0 40 oo 00 120 190180 200 P98 240 80 200 300 Mo

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 :=i:5wc COMPANY N

Meriden Counecticut
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Price $7.25
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b o FaALL 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 emormous
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 Re-eiver 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
ﬁ:::?erftﬂ.(g:s:}a';d ‘:;; dealer does not stock, place your order with him aad he
Certificate of Fxcel'ence by will secure it quickly. Look for the green and yellow

the New York Eveoing Mail i
Rudio Institate on May 20, Amrad labels in the better stores.
LLEEY Bulletin O, mailed Free on request, de-

Variometers: $6.50. $7.25 scribeg the Amrad BASKETBALL Vari-
$11.50. ometers and Vario-Couplers. Complete
Vario-Couplers: $7.75,$8.50. catalog including latest Amrad designs 10
$14.50. cents in stamps.

o Ame o . row . “CORATION

"5 College Ave., Medford Hillside, Mass.

New ‘fhice Chicago District Office
218 So. State St.
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