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Mutual Conductance
The Correct Rating for Vacuum Tubes

fGus Bngines are raled by their horsepower—Blectrie
frenerators are rated by their watt or kilowit output—
Mazda Lamps are rated by their candle-power. All of
these factors actually express the efficienty of the article
for the purpose intended.

in the past vacuoum tubes huve buen known merely as
Detector and Amplifiers. These lerms indicated only the
nse for which the tube w yned, but in no way vx-
pressed its etficiency for her of these purpc Though
tittle known to the seneral public, there is u fucior—

%

MUTUAL CONDUCTANCE—which adequately and ae-
curately wspre offiviency of vacuum tubes. The
new the I.v value of

ummu! ppducianee crer obtamm wing tube,
snd it is this factor that is zexpunsxble for its superior
aperaiiop uws s Ampiifier.

Write for Bulletin [-) explaining the uses and advantages of the term Mutual Ccnductance The rade
as the correct rating for Vacuum Tubes i3 fhf‘
Cunningham C-301 A [mproved Amplifier Now $5.50

Amp. Mutual Conductance—800 micrombos at 100 volts plate and
& volts neg. grid potential

e « Cunningham tubes are covered by
Patent NO 1ce:l i i Licensed for

Filament Current

issued and pending.

radio nwimuneation.  Any other uge wi'l

be an

For the assistance of the
musical suality awd actual reproduction (n broandeast
reception, this company will, from time to time, issue
Service Bulletins explaining in a ciear and simple man-
wer the most important technieal featurex that must be
ohserved in the selection and operation of radio apparatus.

Cunningham Sorvice Hu!letin No.
I egplains the use of the factor
tautusl conductance as the standard
vating for vacuum fubes. ‘The in-
formation it contains  should  be
thorouxhly knuwn to every vwner
of a radio set who is intevested in
obtaining maximam efficiency with
a miven wnumber of v aum inbes.
This bulletin will be mailed to yvou
free of charge, upon request.

publie, in obtaining true

mark GE

rs

P
—

wuarantee o

these  guality  fubes.
Kach tube ix built to
mest rid =pecifien-
tions.

patents dated 11-7-05,
aimateur,

1-15-07, 2.1r
experimental  and

and others
¢ ntertaimment uge  in

infringement.




That the Heonedy “Universal”
set is a wondertul example.of
mechanical excellence js shown
by this inlerior view. It can be
made to detect, f‘;,encm(e or
oscillate over its entire range of
200 to 25,000 mieters.

Al Kennedy }\’mmemhw Re-
celvers are [zcerued under drm-
.ri;anq U. 3, Patent No. 1,113«

finest [HTomes

T IS but natural that Kennedy Receiving Sets

are found in the finest homes. The same ap-
preciation of arhs’trv that is 1‘cspon<1ble for beauti-
ful home surroundings sees in a Kennedy a fitting
example of craftsmanship that belongs with the
finest.

Again—the clarity of reception, freedom from
extraneous noises, and greater climination of inter-
ference made possible by a Kennedy appeals to
the true lover of music and the finer things of life.
The long range places the music of the continen:
within your reach.

And last—the owner of a Kennedy. knows that
others will admire it. Ifs possession reflects good
taste and judgment.

drrange with your local dealer

Jor demonsiration, or wrile us
direct for descriptive literature.

THE COLIN B. KENNEDY COMPANY
SAINT LOUIS SAN FRANCISCO




Here's ihe
Comparison

of Fine

Adjustment Control
Range of
FIL-KO-RTAT

With Rheostats
and Other Filament
Controls Cleariy
Indicating How
FIL-KO-STAT
Excels, and Showing
Wherein it Permits |
Perfect and Graduat | -
Current increase :
With Infinite
Adjustments,

BES

Grﬂphm proof of FiL-KO-STAT superi-
ority ax shown here can be had in any labora-
tory equipped with Bureau of Standards in-
strnments.

Practical proof of FIL-KO-STAT xuperi-
orityis evident the moment you put FIL-KO-
STATS in prace of the deviess you now use to
regulate fllament action.

AMPE

CURRENT INCREASE PERFECT AND GRADIAS

LIKE THE RISING SUN =

Trade Mark Registered

Infinitesimal Control
Of Elecironie Flow.

Definite Off

Indicating complete “A"
Battery disconneetion,

Fine Adjustment
Starts whereiuhe beging to
function.

At Full On

Resistnnee practically zern,

Absolutely Silent
Noan-microphanie frec of all
Hﬂ!‘?"l

No Current Variations
Resistunce constant ar any
setting.

No Discs to Break or Chip

Resistunce element so fine-
ty divided further division
impossible,

GUARANTEED!!

The FIL-KO-STAT ix to all
purposes “foolproof ” Fach
instrument {s packed with
the maker’s guarantee thai
it will be replaced if broken
within one vear.

Manufactured by

HA}\N“BU RG

9

~ Filament Control

—a step forward in Radio. WNot an adaptation of some old
method of current control. Not a rheostat. A FILAMENT
CONTROL, distinctly designed to utilize the great tuning pos=
sibilities of the vacuum tube itself. FIL-KO-STAT reguiates
FILAMENT HEAT. Gives absolute control of ELECTRONIC
FLOW, consequently permits FINEST TUNING POSSIBLE.
Perfect, gradual increase of filament reat assures longer life
to tubes. Fine adjustment of fractional currents makes it
ideal for Dry Cell tubes. Infinitesimal control of electronic
flow gives a corresponding fine adjustment #o very essential
in DX tuning.

Say “FIL-KO-STAT” to your dealer today. If he has none in
atock send his name and your remittance direct to

FTL-KO-STA’I‘ PRICE SEH INTERNAIINAL DISTRIS! TORS

is com et : d

fexac tp ?sim $ ()O |IEJ—“:£ éélp{lg)o = Z:gloigs
showni. Takes *

ixtle nence on Dept. Q. 218222 W. 34th St New York

place any other
cantrof without
vedrilling.

WIRE ORDERS FHLED
TO JOBBERS AND DEATLERS

Counection posts fitted with Fahnestesk
olips and suider contacts,

Pat, Aoplied For. .
ALWAYS MENTION QST WHEN WRITING TO ADVERTISERE




DIRECTORY (Incomplete) OF THE PERSONNEL OF
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A Magazine Devoted Exclusive}y to the Radio Amateur

The Losses of 200-Meter Antennas

By Stuart Ballantine*

short wave antennas which, altho

veceived with wuch interest, does

not do justice to this important
subject. Accordingly when asked to con-
tribute to the antenna number of QST I
wag glad of the opportunity to supplement
this discussion. In the following article I
shall undertake a calculation of everything
about the antenna that may be usefully
caiculated. The exact caleulation of the
radiation and the losses in the earth will
be left for a later paper, however,

¥ recent book, Kadio Telephony for
Jdmateurs, contains a discussion of

Downlead. ... {-wire cage tapering so that
wires are 1” apart at the bottom.

When 1 shall have oceasion to speak of
the resistance corresponding io such-and-
such a loss, this will mean the lumped re-
sistance which, if inserted at the point
where the power is applied and multiplied
by the square of the current at that point
will represent the loss in question.

Classification of Antenna Losses

The reader is undoubtedly familiar with
the customary separation of the total an-

N Dawer Source
A - Fertectly conducting theoretrcal Farth

Moo Power Source
B~ /mperfect aciual Farts

FIG. 1 - FLOW OF POWER FROM AN ANTENNA

To have something definite to talk about,
the calculations will be carried thru for a

200 meter antenna having the following
dimensions:

Specimen 200 Meter Antenna
Length......................... 100 feet.
Height .................. ... 60 feet.
Number of wires........visiineenrenns 4.
4« 1= S Inverted L.
Top...... Flat or cage with 3 foot spacing

between the four wires.

*Radio Freauency Laboratories, Inec., Boonton, NJ

tenna losses into radiation, dielectric losses,
earthing losses, and losses in the insulators,
the antenna wires and other nearby metallic
objects. No radio book is considered com-
plete without this analysis. It will be ad-
visable to see if it is possible to define these
various subdivisions so unmistakably that
there will be no future chance of any mis-
understanding.

In Fig. 1A I have shown the flow of
power from an antenna which is assumed
to be erected over a perfectly conducting
earth. This representation is on the basis
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of the Poynting 1dea and Maxwell’s second
expression for the distribution of the
plectro-kinetic energy, in terms of the mag-
netie force and induction, The sphere B
at the base “epresents the source of power
and the energy diverges from it and wnot
from the anteria wires.

Conductor Resistance. The energy does
not flow wway rrom bhe wires but into
them. By summing up this flow of energy
into the wires we can find the total amount
that goes into the wires and is lost as heat.
We are justified in calling this loss the
conduector resistance loss,

Dielectric and Induction (Eddy Current)
Losses. Metal ma wires, and roofs are
also sinks of power, swhether they are in
the neighborhood of the antenna as in M,
Fig. 1A or far away as M, Fig. 1A, Any
receiving station is a oower-sink of tne
second sort (M,). Qbviousiy the expression
“losses in imperfect dielectrics or condue-
tors in the field of the antenna’ iz of no
use to us for the field of the awntenna is
without limit and we have information
about only & very small part of the field.-

Earth Resistance Losses. The zame re-
mark applies to the expression “carth re-
gistance.” The earth under an actual an-
tenna is woi perfectly conducting =as at
Fig. 1A but has resistance, and there must
be a constant flow of power into it from
the source S and the waves in Lhe air as
gshown at Fig., 1B. 'This takes place cvery-
where, not only at the antenna. Of course,
we will be justified in calling the loss in
the earth at B Fig. 1B, underneath the
antenna, “carth resistance loss” but what
shall we call the loss in the earth further
ot a. F?

Radiation Resistance. Radiation cesist-
an~e is ordinarily defined as “the gquantity
which, multiplied by the aguare of the an-
tenna current gives the total power vradi-
ated from the antenna.” Now in the case
¢f the perfectly conducting earth of Fig.
1A this was very nice; the amount of power
radiated could be calculated as the total
nower flow outward thru @ spherical . ur-
face murrounding the antenna. (Even this
was not correct if there were any “erergy
sinks” like M, and M,). But for iae
practical case of Fig. 1B where the earth
is not perfectly conducting the entire con-
cept of “radiation resistance” becomes of
jess importance as an index of the power
reaching the receiving station. To see this
let us for a moment agree with the quasi-
logic of regarding ull losses within a wave
length of the antenna asg “antenna losses”
and all losses more than a wave length
away as “radiation losses.” On this basis
radiation is the energy that flows out thru
¢he sphere shown by the dotted line in
Fig. 1B. Then the losses in a tree within a
wave length of the antenna are “antenna
iosses” but the losses in another tree out-

May, 1923

side the dotted line are “radiation losses”!!!
In view of these congiderations I am in-
clined to argue that the popular respect
for “radiation resistance” is very much mis-
placed snd that more attention should be
paid to the corvect law of attenuation of
slectrica; foree with distance. [ have sue-
copded in  extending the mathematical
theory to practical forms of antennas and

(3

b

RESITANLE {o8ME P

i HEHES R e
9 ] ] 2 3 4 5 & 5] [ 3 ]

WIRE SIZE (n,s C‘MJGE)
FIG.Z RADIO FREQUENCY RESISTANCE OF WIRES AT 200 METERS

such aspects of the newiy completed theory
as have application in amateur work.

Resistance of the Antenna Wires. The
discussion will be confined to 4 materials,
copper, aluminum, phosphor bronze, and
galvanized iron. Their conductivities are
ag follows:

Table 1—Wire Conductivities
onductivity
compared with
Jonduetivity snnealed

in Mhos/em. coprer
Soft-drawn copper 5.71 x 10° AR,
Hard-drawn copper 557 x 10° 969
Hard-drawn aluminum 3.54 x 10* 619
Phosphor bronze 2,03 x 10° suo
Galvanized iron 96 x 10° 189

High Frequency Resistance of the Wires.
Data on the h.f. resistance of round wires
have been collected at the Radio Frequency
Laboratory at Boonton, N. J. At the fre-
guencies we are considering, that is 1,600,
000 cyecles (200 meters), 99% of the cur-
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rent is ecarried, in the vase of copper, by u
surface layer .009” thick, and the most
economical way to use the capper is ug a
sirip 02”7 thick and perhaps %" wide.
Such a conductor might be useful in con-
structing an cxeeptionally good antenna

after the reduction of other losses had
made it worth while to veduce the con-
ductor resistance, The properties of the

.. materials at 200 meters are shown in

“we curves of Fig. 2.
Increase of Resistance Because of the
Radial Currents. All along the antenna,

current iz dowing to the surface of the wire
and 1Pavmg as mnacltv carrent, thru the
See Fig, 8.

ether, Thus there iz a radial

1
o
1 t
¢ v
FAPACITY CURRENT TO EARTH

FiG. 3 LONGITUDINAL AND RADIAL FLOW OF
CURRENT IN A CORRODED ANTENNA WIRE

P
e e
a

flow in addition to the lengthwise flow and
this should be taken into acconnt, but for
the materials under discussion the penetra-
tion is su zmall that the radial resistance
is megligible.

Effect of Parallel Wires—-the
Effect.” The current in a single round wire
cends to distribute symmetrically, but if
other conductors are present and carrying
currents of the same frequency (whether
they are part of the antenna or not) the
distribution is not symmetrical and the re-
sistance is still further increased. When
two wires are parallel in an antenna the
surrent concentrates on the sides furthest
from each other. The effect may be serious
in & bunched downlead or a siranded cable
such as 7 strands of No. 22 B.&S.

Table Z~—Percentage Increase Due to the
“Proximity Effect” of Two Parallel
No. 10 Copper Wires.

Increase in resistance
over that of ore wire al n»

neg 1g'1b1e

“Proximity

Spaning

8.0 %

Thls table shows that the proximity_effect
is negligible for the spacings used in flat
tops and in cage downleads. The resis stomce
is not much improved by putting the wires
farther than 1 inch apart. The table also
shows the very bad effect of a bunched
downlead.

The Edge Effect.

Up to this point we
have

beenn considering the effect of non-

QST 9

uniform distribution of the current in a
wire. We now come to the effect of un-
even division of the current between severa
wires. In the cage arrangement the cur-
rent divides equally between wires pro-
vided that the cage is far from anything.
When the wires are urranged in a plane
aﬂat top) the current crowds to the outer
wires with the result that the resistance ls
a trifie higher. This is the “odge eifect.”

do not think that the mathematical de-
1a11< are of any interest but shall be glad
to give the formulae to anyone who will
*ummumcate with me privately. The effect
iz shown in Table 3.

Table 3—Percent Excess of Current in
the QOuter Wires of the Specimen
Antenna Described at the Start of -

This Paper

Wire =i B.&S. gage Hxeess Dividing factor N
10 17.09 3 970
12 16.5¢;
14 15,94, ;
1% 15.0¢; 3590
(1+R)?
Note; N =z e —
1+R ;
While the excess of current is 169% the

increased resistance amounts to only 1%.
Cage Yersus Flat Construction. The d.d.—
vantage of cage construction over flat con-
struction can be estimated for our particu-
lav peumen antenna (wires 3 feet apart)
bv comparing the figures {i.e., factor N)
in the last column of Table 3 with the figure

4, In this case the resistance of a four-
wire cage would be less than 1% lower
than that of a four-wire fat-top. The

compavrison becomes a little more sensible
in the case of a downlead where the wires
are close together. If the downlead wires
were No. 14 and separated 2 inches the
advantage of the cage construction would
be about 39, as far as registance is con-
cerned. Observable differences between cage
and flat-tops are probably due to the differ-
ences in their capacities and their surround-
ing fields. (The difference in the field is
that the field of each wire does not influence
the other wires so much; hence the induct-
ance of the downlead is less than if bunched
and a little less than if flat.—Tech. Ed.)

Effect of Current Distribution Along the
Antenna. We now have an idea of the
high frequency resistance of a four-wire
antenna taking into account (1) the un-
equal distribution of current among the
wires; (2) the proximity ef .ct; (8) the
skin eﬂect. In caleulating the last we
found that (4) the radial resistance was
negligible. Tt remains to correct our re-
sults for the un-even distribution of cur-
rent along the wire. When oscillating at
its f"undamenta'i the ecurrent distribution
of the antenna iz very nearly sinusoidal as
in Fig. 4A and when oscillating far above
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the fundamental the distribution is very
nearly linear as in Fig. 4B. We can cal-
culate the effect of this distribution upon
the total resistance and find that when
working at the fundamental the antenna
resistance is 3% that caleulated above, and
when working -far above the fundamental

8
Fi(} 4. Current disiridylion e an antenng 4 -when afz‘.#’/xn‘nzy
af Fundatsental (/xuwmfda{ ). &-when c:;n.rzde'r.-mfy Qe L
TGRS

furidamentai {

the resistance is 1% of that calculated. (It
is evident that the resistance of the antenna
will depend on the point at which the e.m.f.
is applied. An antenna which has a resist-
ance of one ohm at the base may have a
resistance of 4 ohms at a point half way
up and still behave the same way when the
same amount of power is introduced.)
Finishing the Calculations on Resistance
of Wires. It will be assumed that the an-
tenna is to be operated at the fundamental.
The corrvection factor will then be 1%,
Table 4—Total Conductor Resistance of
the Specimen Antenna, described at
the First of This Article.

Wire Phosphor Gaivanized
size B.&S. Copper Aluminum i

bronze iron
10 265 Aa27 450 3.45
12 287 422 .Be3 4,38
i4 380 510 H95 65.58
18 690 B85 1.200 2.05

Note :—7-strand-22 is about equal to No.
12 solid for copper and bronze. Galvanized
iron is bad at 200 meters but for a zine
iayer of .02” will still be as good as bronze.
A copper-clad wire with & copper coating
017 thick will be ag good as solid copper
and stronger hesides. However, there is
no doubt at all about No. 10 or No. 12
solid hard-drawn copper; it has the
mechanieal strength and will make a very
satisfactory antenna.

Effects of Corrosion. A corroded wire
eonsists of a solid copper core with a thin
coating of poor conductivity. If the thick-
ness of the wire and the coating are known
the current distribution can be caleulated
from the conductivity of the two materials.
I made a diligent search of the literature
for information regarding the resistivity
of corrosion-coating but without any sue-
cess, Messrs. Reinartz and Kruse then
measured some samples of copper wire that
had become oxidized in a non-smoky at-
mosphere. (Hartford and 8. Manchester,
Conn.) {(There are omitted here, for lack
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of space, Mr. Ballantine’s calculations on
these wires.) The resistance of a layer
of corrosion .001” thick on a No. 18
wire turned out to be .037 ohm for the whole
antenna. This leaves unexplained the mis-
cellaneous reports that improvement was
made by simply substituting new wire for
old in an antenna. These cases were prob-
ably due to anotber kind of corrosion en-
tirely, that due to acid, sulphurous fumes,
or smoke. We must not overiook the pos-
sibility that a particular kind of corrosion
might raise the antenna resistance as much
as 1.5 to 15 ohms. Soot would not account
for it; even a heavy layer of it would be
comparatively innocuous. More experi-
mental data are required. In the meantime
the use of a proper protective material such
as enamel or tin plating may be resorted
to in smoky environs. In the case of
aluminum it is fortunate that the corrosion
is of such a nature that it soon ceases.
Metal Plated Wires. It has often been
stated that the high frequency current is
bound to travel in the surface, no matter
how poor a eonductor the surface layer
may be. The current will not forsuke u
core of high conductivity to travel on o
surface of low conductivity. An interest-

| CURRENT DENSITF

o & 4 € 5 » 2 1%
DISTANCE FROM SURFACE IN THOUSANDTHS OF AN INCH

FIG. & 5HOWING CURRENT DISTRIBUTION
INA No I8 B.&S, COPPER. WIRE WITH
A NICKEL=PLATED SURFACE - (200 METERS)

ing application of this fact is the much-
discussed effect of nickel-plating on radio
econductors. The eurrent distribution for
such a wire is shown in Fig. 5. It is seen
that the nickel carries only a small part of
the current; consequently the nickel plat-
ing increases the resistance only about 99%.
For plated wires the h.f. resistance in-
creases as the conductivity of the plating

L U
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material is lowered, reaches a maximum,
and then slowly rises to the resistance of
the core material as the coating is made
still poorer. Consequently if « #»adio con-
ductor must be coated it should be with a
material whose conductivity is much more
or much less than that of the core. In the
case of tin-plated wire the increase of re-
sistance for a coating like that of Fig. 5
would be 39 and for the usual thin coat-
ing of about .0002” would be only abont
% %. (Note—However, there has been
some trouble with “tinned” wire that was
really covered with lead and with lead-
and-tin alloy.—Tech., Ed.)

Strength of Wires. The average strength
and densities of the 4 materials are as
follows:

Table 5——~Strength and Density of Metals
Tensile Density

strength pounds Grams per

per square inch cubic em

Soft-drawn copper 34,000 3.
Hard-drawn copper 50,000 8.9
Hard-drawn Aluminum 30,000 2.9
Phosphor bronze 90,000 3.8
Galvanized Iron 50,000 7.8

Aluminum, while a weak metal, is light and
so may he thought of as stronger than
¢opper.

Sleet Formation. The behaviour of wires
in sleety weather depends on their ability
to  adjust themselves to temperature
changes of the air. The material having
the least heat eapacity will be leagt sub-
ject to sleet formation. The heat capacity
of copper and bronze is 1.133 calories per
degree par cubic centimeter while that of
aluminum is 9.826, only 73% as great.

General Regarding Aluminum. The
properties of copper wire are generally
known, those of aluminum wires are not
current in radio literature but may be
found in the “Standard Handbook for
Hlectrical Engineers,” 4th edition, p. 78,
section 4 (MeGraw-Hill, 1915); and in
Perrine’s “Conductor’s for Electrical Distri-
bution,” p. 15, (Van Nostrand, 1903.)

A good grade of aluminum is permissible,
providing that proper care is taken in join-
ing it to other metals. The rapid cor-
rosion of a joint between aluminum and
copper may rapidly increase the resistance
and in time open the joint. This corrosion
is electrolytic and unavoidable, hence the
aluminum should be used for the entire an-
tenna right down to the station window so
that the connection with the copper can be
inspected and cleaned from time to time.
{Note--“A good grade of aluminum” is an
important phrase.
whose impurities caused it to corrode and to
become brittle was widely sold ten years ago
and gave aluminum the bad name that
gg())D aluminum does not deserve.—Tech.

Poor aluminum wire .
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Topics in Brief

N this issue of QST, our antenna num-

ber, we are endeavoring to present as

much information and data on aerials
and related matters as we can make room
for., As a result our usual departments
either have been omitted entirely or have
been scaled down to a minimum; they will
be resumed next month as usual. As a far-
ther result, there are many topics which we
cannot present in any form this month.
Detailed reports from the British and
French transatlantic committees have now
been received, and Mr. Coursey has sent
us an interesting description of 5WS, il-
lustrated with photographs and hook-ups,
and this we will present as early as possible.
With the same idea in mind we hope we
may be pardoned for treating with great
brevity the following items, which are of
high amateur interest but for whiech our
Antenna Number plans do not permit
greater space.

Canadian Relay Fails—The first attempt
at a trans-Canadian relay, undertaken on
March 24, 25 and 26, was a ecomplete
failure because of freak atmospheric con-
ditions, accompanied by aurora. Signals
were not heard from greater than daylight
distances. Canadian General Manager
Duncan has arranged for a repetition of
the tests on April 13, 14 and 15, and sue-
cess is expected.

A two-way relay aeross the greater part
of the continent was sueceessfully put over
an All-Canadian route on Feb. 20th when
5GO, Vancouver, B. C., started a message
to Toronto which was relayed via 4BV in
Loreburn, Sask., and 3NI in Pt. William,
Ont., to 3DE in Toronto, and the answer
returned to Vancouver in a total elapsed
time of one hour and ten minutes. Most
of the time was consumed at the Toronto
end. FB, OM.

Short Wave Tests—The short-wave €Q
Party was a decided success and the large
volume of logs received attest a spontame-
ous and whole-hearted interest. Surpriging
distances on surprisingly-low waves were
recorded. The short waves are the coming
thing, Some of the reception is reported
in “Calls Heard” this month, which see.

New England Convention—The M.I.T.
Radio Society was host to the New England
amateurs in their annual session at Cam-
bridge on Mareh 3ist. Several hundred
amateurs were present and attended an
AR.R.L. iraffic session in the afternoon
and a humdinger of a banquet in the heauti-
ful Walker Memorial that night. Plans
were made for reorganization of the New
England Executive Radio Council, = mat-
ter so important that we will pass it until
we can treat it adequately.
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Amateurs Serve in Emergency—Amsteur
stations had another opportunity to demon-
strate their value to the community when
on March 12th a teriffic storm destroyed all
wire communication in the upper MISSIS-
sippi Valley. The C.5.W. railroad in par-
ticular was without means of learning con-
ditions. on various parts of their lines nor
what had happened to certain trains.
Broadeasting - stations failed in their at-
tempt to connect and obtain information.
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BEN, Chicage, was called upon and jumped
mgrht into the job, calling up every possible
amateur station in the storm area and ob-
taining repeits, which were 1honed to the
general manager of the C.G.W, By this
zervice the trains were located and complete
veports obtained on conditions, which was
of great assistance to the railroad. Among
the stations awisting 97N in this work were
DAPW, 0AZA 0ZAA, YBHD, and YALG.

The Second National Radio Conference-

BOUT this writing there is many
.an editorial typewriter clicking out
an account of the doings at the De-
" partment of Commerce’s Second
Telephony u)niereme, which was
held in Washington from March 20th f{o
24th at the call of Secretary Hoover to con-
sider what could be done from an admin-
istrative point of view to lessen the amount

--30 satisfactory a thing, on paper at least,
that it may be wondered why this was not
done & year ago instead of seeking new
legislation.

The exponents of broadeasting were n
a majority at the conference, and as the
chief purpose of the meeting was to find
ways to improve facilities for broadeasting.
it was natural that something should hap~

THE AMATEUR
Maxim, Presi
at the Second Hoover
sented between Mre. C. F,
and Maj., Gen. G. O,
may be v Pant F.
amateur st the hearings.

REPRESENTATIVE

Jenkins,

of m'cerfelence in radio broadeasting. Our
space in this issue of QST is 80 limited that
at best we can but summarize the recom-
mendations of the conference. We can
say, however, that we feel that from the
standpoint of the broadeast interests and
fans great progress was made und a really
admirable broadeast tem arranged for

ON THE COMMISSION:
dent of the American Radio Relay League, represe nting the awmaieurs
Telephony Conference.
inventor of
Bquier, Chief Signal Ufficer of the Arm
Godley and K. B. Warner,

_recommended the .1bandonment of the

Hiram Perey

Mr. Maxim is in the center foreground,
radioteansmisgion of 'phntogr,uns,

Behind Mr,
behalf

who testified in

International Newsreel pholo.

pen to some of the other
Yery briefly summarized,

vices, Tt did.
the rconference
B0
meter ship wave during evening hours, the
abandonment of the wmemplated amateur
extension to 275 meters, and the institution
C )rnadca\tm;r from 222 meters to 44*)
ters, with the “government regerve”
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above 600 mefers vpened up to take care
of some of the displaced services, particu-~
larly the shipping formerly operating on
450 meters. It was recommended that
breadeast stations be divided into two
classes, “A” stations of high grade, con-
siderable power, and continuous service,
to operate in the band between 286 and
545 meters, and “B” stations, of restricted
range and ability, between 222 and 1286
meters, the assignment of wave lengths to
be staggered geographically to minimize
interference. For high-grade Class A
broadeasting an exclusive wave length be-
tween 286 and 545 meters would be as-
signed, not to a particular station, but to
a geographical area, and all Class A sta-
tions in that territory would use that wave
tength, dividing the operating hours. It
is possible to provide 50 such non-interfer-
ing phone channels, so that if this plan be
realized it would be possible for a good re-
ceiver to pick up any desired territory by
tuning to the wave length assigned thereto,
and to pass in turn to any other section
of the country without interference and
with a reasonable hope of successful recep-
tion.

There are many difficulties in the im-
mediate application of this plan, azund in
order to develop a systemmatic assignment
without hardship to existing stations the
Department of Commerce proposes to
establish temporary classifications similar
to those noew in effect but with expanded
wave length assignments; stations not
being required to change from their present
assigned wave, however, unless they so
elect, It is thot that thereby the stations
will come into accord with the new plan
without hardship, obtaining the benefit of
lessened interference by accepting the offer
of a new ‘wave length.

As to the ham allocations, the spirit of
the day was co-operation and the amateur
co-operated. Last year’s recommendations
of an amateur extension to 275 meters were
abandoned, and under the new plan general
amateurs are given from 150 to 200 meters,
and special amateurs from 200 to 222
meters, with a limited number of “extra-
specials” on some quiet wave below 2836
meters for use in the difficult Rocky Moun-
tain region for the benefit of trans-con-
tinental relay work. Sparks are tentatively
assigned the band 176 to 200 meters, and
only straight C.W. can work between 200
and 220, but no other sub-divisions were
made: However, the Department has in-
vited the A.R.R.L. to study the situation
and make recommendations for the sub-
division of the amateur band by types of
fransmitters if desirable, and this is under
way at this writing, Heretofore we ama-
teurs have been asgigned idefinite wave
fengths, generally 200 meters and occasion-
ally with one or more specified additional
waves such as 175 cr 150 meters. Under

w
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the new plan we would be permivted to

operate anywhere within the amateur band.

We will have more to say about this soon.
Personnel

The members of the vonference were E.
H. Armstrong, of New York; Com. D. C.
Ringham, U. 8. Navy; Hon. D. B. Carson,
Commissioner of Navigation, Chairman;
C. B. Cooper, New York; Dr. J. H. Del-
linger, Bureau of Standards; Leo Fitz-
patrick, Radio Editor, Kansas City Star;
Dr. A. N. Goldsmith, secretary, I. R. E.;
A. H. Griswold, vice-pres.,, A. T. & T. Co.;
F. P. Guthrie, U. S. Shipping Board; Prof.
I.. A, Hazeltine, 8tevens Institute; L. J.
Heath, Treasury Dept.; John V. L. Hogan,
New York; Prof. €. M. Jansky, Jr., Univ.
of Minn.; Hiram Percy Maxim, president
of our A.R.R.L.; Maj. Gen. G. 0. Squier,
War Dept.; Chief Radio Inspector W. D.
Terrell; W. A, Wheeler, Dept. of Agricul-
ture; and L. E. Whittemore, Bureau of
Standards, secretary of the Conference.

Recommended Wave Allocations

The allocations of the Conference which
are of interest to our readers are given
heiow:
Below 130 m.
130 meters
130—143 m.
143 meters
143~-150 m.

Reserved {See Note 1.)
Government, CW, exclusive.
Reserved (See Note 1.}
Government, (W, exclusive.
Reserved (See Note 1.)

150—176 m. Amateur, CW, ICW, Ph., ex-
) clusive.
176—200 m. Amateur, CW, ICW, Ph,

Spk., exclusive.
Special amateur, and techni-
cal and training schools, CW,

200—222 m.

exclusive.

222231 m. Aircraft, CW, ICW, Ph., non-
exclusive.

2029286 m. Class B broadcasting, Ph.,

non-exclusive. {(See Note 2.}
286—288 m. Reserved.
288—300 m. Class A broadcasting, Ph.,
exclusive. (See Note 3.)
Marine, ¢W, ICW Spk., non-
exclusive. (See Note 4.)
Class A Broadecasting, Ph.,
exclusive. (See Note 3.)
Marine, CW, ICW, Spk., ex-
clusive. (See Note b.)
(Class A broadcasting, Ph.,

300 meters
300—450 m.
450 meters

450—545 m.

exclusive. (See Note 3.)

545—600 m. Marine and aireraft, €W,
ICW, Spk., exclusive.

600 meters Marine and aireraft, CW,
];(;W’ excilusive. (See Note

B800—674 m. Marine and aireraft, CW,
ICW, Spk., cxclusive.

H74 meters Government, €W, non-ex-
clusive,

674—800m. Marine and aireraft, CW,

ICW, Spk., exclusive,
Radio compass, CW, [CW,
Spk., exclusive.

500 meters
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Note 1.—Available for special licensing
by the Department of Commerce.

Note Z.—Not more than six CW ama-
teur stations to be licensed to use wave
lengths below 286 meters for communica-
tion across natural barriers.

Note 3.——A clags A broadcasting station
is a station of sufficient power to serve an
extensive territory. Fifty territorial wave
frequencies approximately 10 ke/s apart
are to be assigned by the Department of

Commerce to local areas throughout the-

United States without duplication. The
ten such areas within each of five national
zones are to have wave frequencies separ-
ated by approximately
650 ke/s.

n o benall oL ne
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to each particular station, and that the
qualifications be similar to those reqnired
of the present Class B broadeasting sta-
tions. ) .

That the Department of Commerce in its
discretion assign Class B broadcasting sta-
tion licenses in which wave frequencies
shall be specified and in which the power
ratio between the Class A and B stations
shall be at least 2 in so far as in practical
for a given locality.

That reading of telegrams or letters by
broadcasting stations be not construed as
point to point communication so long as
the signer is not addressed in person and
s0 long as the text mat~
ter is of general inter-

Note 4.—The 300 and
600 meter waves are
for calling and distress
purposes, with a mini-

Our Antenna Number
—wtin Appreciation—

est.

That the Department
of Commerce be re-
quested to insist upon

mum of traiflie,

Note 5.—Mobile ser-
vice on the 450 meter
wave is to be stopped
between 7 and 11 p.M.
local standard time,
and to be transferred
in go far and as soon
asg practicable, to wave
lengths above 600
meters.

Resolutions

Some of the more in-
teresting and import-
ant resolutions adopted
by the Conference are
reported below:

That in assigning a
wave hand of 10,000
ecycles to each Class

This antenna number of QST
is the work of many A.R.R.L.
members. To all of them,
whether authors of these arti-
cles or workers in laboratory
and station, we give our hearty
thanks.

With hardly more than &
single exception textbooks have
treated the short-wave antenna
very slightingly; therefore this
number of QST is presented as
giving, directly or by reference,
the best material on this sub-
ject. If any of our readers find
themselves able to amend or im-
prove upon this material, their
writings will be welcome—even
tho they have allowed them to
lag past s0 many announce-
ments of this Antenna Number.

The Technical Editor.

the suppression of har-
monic and other para-
sitic radiation from all
radio stations, as for
example, by requir-
ing the installation, if
necessary, ©{ coupled
circuit transmitters at
the earliest feasible
date. i

That spark trans-
mitting apparatus be
replaced as rapidly as
practicable by apé)ar-
atus which will produce
a minimum of inter-
ference.

That the amateur
organizations of the
United States study the
time requirements of

A broadcasting station
they be distributed over

the broadcasting of re-
ligious services on Sun-

five zones throughout
the country such that
no stations in adjacent zones are closer
together in frequency than 20 kilocycles,
and that within each zone there be ten sta-
tions separated by 50 kilocycles.

That only one wave frequency be assigned
to a Class A broadcasting station, which
should transmit exciusively on the wave
frequency designated and reserved exclu-
sively for that station.

That every broadcasting station should
be equipped with apparatus such as a tuned
eireuit coupled to the antenna and contain-
ing an indicating instrument or the equiva-
fent for the purpose of maintaining the
operating wave frequency within 2 kilo-
cycles of the assigned wave frequency.

That the Department of Commerce
estabished qualifications for Class A broad-
casting stations, including a general mini-
mum and locally suitable maximum power
and a quality of program that will warrant
agsignment of a territorial wave frequency

day and by mutual ar-
rangement with the
broadeasters determine upon silent periods
which will make possible the reception of
such religious services in any given locality.

That, in the judgment of the Second
National Radio Conference, the prevention
of “wilful or malicious interference,” as
provided for by Section 5 of the Act of
August 18, 1912, and the minimization of
interference, as provided for by Avticle 8
of the International Convention, require
that the Department of Commerce shall, in
its discretion, withhold or rvescind station
ficenses to transmit on specified wave fre-
quencies, at certain times, and on definite
powers, and with certain types of trans-
mitters and when, in the judgment of the
Department of Commerce such interference
would result or does result; and that it is
the clear and manifest intent 6f Section 1
through 4, and Regulations 10, 12 and 18
of Section 4 of the said Act to give the
Department of Commerce such authority
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ko withi.oid or rescind licenses which such
interference will result or does result; and
that the Second National Radio Conference
believes that a decision by the Courts vali-
dating the above views will be greatly in
3he public interest; and that the Second
National Radio Conference expresses its
willingness to advise and assist the De-
partment of Commerce in the support of
the above vesolutions in the event of
iitigation.

That the Second National Radio Confer-
snce desires to emphasize the limited facili-
ties available for radio broadcasting, and
the wuneconomic and tentative basis of
present-day broadcasting, and that the
$lonference urges the consolidation in each
focality of those desiring the establishment
or maintenance of broadcasting and those
interested in broadcasting in that locality;
to the end that broadcasting conducted in
#ach neighborhood by such a local associa-
tion will receive public support and be
handled in an economic and permanent
fashion.

QST 15

[At this writing we have hardly got used
to some of the new ideas introduced by the
Conference. From the standpoint of the
broadcasters it’s FB but from that of the
amateur—? It seems somebody else has
their eye on the waves below 150 meters
and we did not succeed in our effort to
secure an amateur band around 100 meters,
altho it is to be expected that amateur ex-
perimental licenses to operate anywhere
helow 150 meters can be obtained as here-
tofore. Nor ecan we count our waves in
the neighborhood of 222 meters as worth
much with nearby broadcasting on that
wave. The majority sentiment on the Con-
ference was to fix up the broadcasting
business so it could succeed, and tribute was
exacted from the government services, the
amateur, the commercial, and even per-
haps the facilities safeguarding life at sea,
to make that possible. We'll have more to
say after our Board of Direction has

chewed over the matter.]
: K.B.W.

Multiple- Tuned Antennas

be obtained.

: A good ground connection is most important in building a good antenna, but some stations are

located on the roofs of buildings or over high-resistance soil so that a low-resistance ground cannot
In such a case great improvement can often be made by combining several ground
connections with a long antenna top to form an Alexanderson multiple-tuned antenna.

MULTIPLE TUNING THE LONG LOW
ANTENNA

By L. C. Young, NSF-NOF

HE multiple tuned antenna is espec-
T ially suitable where only a long low
antenna can be used as the loss of
height ¢an be compensated for by use of
the increased radiation due to multi-
ple tuning. The scheme is to wuse
2 number of own-leads (from two to six)
all tuned alike and each one operating
with a portion of the top, exactly as if the
antenna were independent T type anten-
nas with short tops. (See Fig. 1). Ac-
cordingly the wave length of an antenna
may be reduced by multiple tuning so
that a very long antenna can be operated
at 200 meters.

The following comparisons were made
with a flal, top antenna having & natural
period of 415 meters, This antenna was
first operated as a single T antenna and

then two down-leads were added, one at
each end, converting it into a three-iead
multiple tuned antenna. During the tests
reception was accomplished on an anten-
na several wave lengths distant from the

i —— Polal C 005 utd, —————y
b .ooo:s;,a#{a{ =In aoa.s;a/&"—} .aoof,al‘é’ -3
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FIG.1- How THE MULTIPLE-TUNED ANTENNA 0
Nore. Sections 4-8, 8-C & &-0 are eguai: psgfz\gs
are connecied al tae centers of these sections.

transmitter. The received signals were
measured with a rectifying tube and a
galvanometer. This receiving set was first
calibrated by operating the simple T an-
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tenna with one ampere, then two amperes,
three amperes, ete. To operate the an-
tenna, when multiple tuned, on the same
wave Jength it was necessary to use con-
siderable loading. This reduced the rd-
diation efliciency over that which would
have heen obtained when operating mul-
tiple ifuned at & shorter wave. Never-
thelesx the comparison was in favor of the
multiple-tuned antenna.

Comparison of Single and Multiple-Tuned

Antennas
Input to tube plates 400 watts.
Wavelength 460 meters.
) A-lead
Single multiple
tuned T  tuned
Amperes per downlead ———m— 3.2

Total Amperes 4.5 9.6
Galvanometer deflection
5,64 34.72

at receiving station

The deflection of 34.72 could also be
produced with the single-tuned antenna
by increasing the antenna current to 9.6
amperes but this took 1600 waits to the
tube plates or 4 times s much power as
with the multipie-tuned antenna.

{Jne thing has to be remembered, the
three down-leads sust be adjusted so that

7807 {
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200 METER MULTIPLE-TUNED ANTENNAS

Nore Flal-dop of & Zw s gorces 2 Feer: or
Brrie kel
Lo~ BE E@rrs é’UyUWNL- e

they are operating exactly in phase. This
condition is shown by the appearance of
the zame current in all three down leads.

In dea;gnmg the loading inductance to
be put in the down-lead of a multiple-
tuned antenna, one has to remember that
each lead is handling only a portion of the
antenna tov. (See Fig. 1). Thus if we have

EL?‘&:‘((' o7
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an antenna top with a capacity of 0015
microfarads and use three down leads, in-
cluding one to the set, cach lead will he
working with an antenna top having a
capacity of .0005. Each inductance is re-
quired to tune only one-third of the flat
top.

It is uecessary to allow for very close
plate and grid coupling becanse the resist-
ance of the multiple antenna “looked into
from the feed down-lead” ix very much
higher than that of a plain antenna, Vf

‘h section of the antenna had a resi
£ 10 ohms, then the mparent zeM‘i
¥ vinee would be 80 ohms or the &
the three s ons. However the s
radiate in parallel, hence the ymun(i
esistanee will be only one-third and we
:» greatly reduced the worst resistance
in the untenna.

Figures 24 and 2B make =zome sugges-
tions for practical 200 meter multipie-
tuned antennas. The one iu Figure 2B is
especially recommended for erection on a
long house roof that is covered with tin or
gopper. Such a location iz practically
worthless for an ordinary antenna.

THE MULTIPLE-TUNED ROOF
ANTENNA AT I1YK

By H. H. Newell, 1YK

HE antenna system at YK had to

be constructed above a  grounded

copper roof., When worked az a plain
L. antenna {as shown in Fig. 3A) this
thing had a natural wave Jength of nearly
300 meters, Taken all around it was very
poor for 200 meter work, It was accord-
ingly converted into a itwo-iead multiple-
tuned antenna as shown in Figure 3B.
This sort of a multiple-tuned antenna op-
erates as two L. antennas in parallel, each
down-lead handling one-half of the an-
tenna current.

The sending set uses two H0-watt tubes
with 1000 volts direct current plate gup-
ply. The eircuit is an ordinary Hartley.
The helix has 55 turns of No. 14 A W.G.
{B&S) wire on a frame 13" in diameter
and 8” long. Twelve turns are used be-
tween the antenna and ground, ten be-
tween the filament and grid, and thirty-
two between the filament and plate. The
filament elip is four turns from the ground
toward the antenna, All of this is left
the same for multiple tuning or plain L
operation but for the latter a .0003 micro-
farad condenser iz put in series with the
antenna lead. ‘This arrangement (which
was obtained with some difficulty) per-
mits guick changes from the L to the
multiple-tuned if zomeone with a good
heavy overcoat stays on the cold roof to
connect the ond down-lead at the dis-
tant end. The loading coil on the roof
is wound of 20 turns of No, 14 A W.G.

AR T AL TR RE AN e L TR R . T o g
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(B&S) on a slotted hard rubber frame h"
in diameter and 10” long protected by
s weatherproof box. All turns are in at
220 meters.

The a,d;ustment of the multiple-tuned
antenna is quite a job. Generally too
many turns in the load coil means small

A g 7
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FIG. 38
THE ANTENNA AT {YB

current in it and too few turns the reverse.
The currents should be equal. The first
hundred: years are the hardest.

Audibility measurements were made at
varionus stations which did not use regen-
eration but used the shunt-telephone
method of measuring the strength of L.CW.
signals from 1YK.

Comparison of Received Signals

Audibility
Observers Audibility Multiple-tuned
i, Antenna Antenna
1XZ . 70 160
Mr. Haipis 80 {8 tests) 160

{Shrewsbury, Mass.) "

QST 17

1CMK (Mt. Holyoke, Mass.j—No meter
available but signals much more
intense on multiple tuned.

The set as operated at full power
with the same input thruout all of
these tes

It is dnubttul i those owning & very
mmd simple antenna should iry multlple
tuning. However, in cases like ours where
a gimple antenna cannot possibly give re-
sults, multiple tuning may be used to se-
cure thera.

Curiously enough the utility of the an-
tenna for reception was very little aifected
by the change from the L io the wul-
tiple-tuned form.

Note;

WORKING DOWN TO 100 METERS BY
MULTIPLE TUNING

By Lynne C. Smeby, 9AUL

PLAIN antenna suitable for 200
A meter work can be very nicely work-

od down to 100 meters by use of
multiple tuning.

At 9ATUL the cage-type 1, antenna was
45 feet long and 60 feet high., The coun-
terpoise was a fan 45 feet long and 120
feet wide. No ground connection was
used,

First the antenna was tuned as a sim-
ple L and on 200 meters an antenna cur-
rent of 8 amperes obtained, Then a
second down lead was installed at the far
end with an inductance of about the same
size as the one on the set. Before any
results at all were obtained it was found
necessary to adjust the two coils so that
the current in the two down leads was
exactly the same. The wave length was
then 100 meters, the current in each down
lead 2 amperes, making a total of 4 am-
peres. There was no trouble whatever in
making the tubes oscillate at 100 meters
{not even when using a UV-204).

Copper strip L

RECEIVING LOOP DESIGN

From Stuart Ballantine’s “Radio Telephony for Amateurs.”
Receiving Loops for Wave Lengths from 180 to 400 Meters

Side of square loop TEE
35 feet 1
17 2
10 3
7 4
5 5
Q‘:; H
214 10

The loops are to be used with a .0006 microfarad (max} variable condenser in
shunt and .ue to be wound with No. 18 famp cord with the turns spaced 2
4 inch by .005 or .001 inches is very good. See also “Principles Under-
 lying Radio Communication,” available from the (Government Printing Office.

Relative received voltage
19.8
9.9
4.8
3.1
2.0
1.0
1.0

inches.
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How to Measure Antenna Resistance
and Capacity
By Albert F. Murray *

euit at different wave lengths?

Because you cannot determine

either your power output or
transmitter efficiency unless you know R.,
the total antenna resistance. Ouly by ex-
amining a curve {such as shown in Fig. 1
of R, vs. wavelength for an antenna sys-
tem, can the ground resistance, dielectric
foss (losses due to guy wires and nearby
absorbers) be estimated. The question
“How good is my antenna?” can then be
answered. If it is a receiving antenna and
the minimum resistance is more than 25
ghms, a redesigned aerial system will
probably give you londer signals. All these
points are fully discussed in radio bLooks
and magazines but the authors do. not tell
just how to measure the antenna resistance.

Method

Three points must be observed in order
to measure the registance of your antenna
accurately. They are: (1) A METHOD
that gives accurate results. (2} Suitable
INSTRUCTIONS, (3) Skillful MANIPU-
LATION.

The method which I have found wmost
aatisfactory is called the Substitution
Method. The idea of this method is that

HY is it so desirable to know the
registance 0f your radiating cir-

$45 n mTRe

LES in ohmg

WAYE LENGTH 0 meders

FIG. 1 Qs of Dot/ Resistarnce aned Epuvvaient Copeeily

it is hard to measure directly the capacity
and vesistance of the antenna itself but
it is not very hard to make up a “dummy
antenna” that will have the same capacity
and resistance as the real antenna. In
other words the substitution method does
not try to measure the antenna at all,
but substitutes a “dummy antenna” which
is made up of things that are easily
measured or else are known to begin with.
It is well known that an antenna has
distributed capacitance, resistance. and in-

*Engineering Dept. General Radio Co.

ductance. The “Phantom” Antenna, as the
circuit which is substituted for the real
antenna is called, has its capacity and re-
gistance adjusted so that if you connected
it to wyour transmitter in place of your
antenna and ground, neither your wave
length nor your antenna current would be
changed.

[The substitution method can be under-
stood from Figure 2. The antenna “A”

FiG. 2

may be looked at as being a condenser.
Because it is not a very good condenser
but has a lot of resistance it will have to
be shown as at “B”—a condenser and a
resistance. Now in Fig. 8 if we throw the
switch 8 to the right we have the antenna
{which is a condenser) connected ucross
the helix, That gives a tuned circuit. Let
up suppose that this tuned circuit has a
wave length of 200 meters. If we then
throw the switch to the left we have still
another tuned circuit and by adjusting C,
we can tune this new circuit to 200 meters.
It is easy to see that when we have done
this the capacity of (, is equal to the
“equivalent capacity” of the antenna at 200
meters, All that remains is to adjust the
resistance R until the dummy ecurrent
{(shown by A,) is equal to the antenna
current when the switch is the other way.
When we have this adjustment the con-
denser €, shows the “equivalent capacity”
of the antenna, and the resistance R shows
the antenna resistance. 7This is only the
general outline—several things have to be
Wa}}ﬁh_?d; these are explained in the article.
Arrangement of Apparatus

A source of undamped oscillations is
needed, 30 use your C.W, transmitting set,
with either D.C. or A.C, plate supply. Use
all the power wvou have up to 50 watts.
See Fig, 8. A zingle b-watt tube often is
not powerful enough to give accurate re-
sults. Leave the helix in the antenna cir-
cunit and make up a temporary helix I,
with more turns so that your transmitter,
working asg a driver, will oscillate from the
natural wave length of your antenna, to
four times this wave length. The modified
Hartley-circuit driver ghown in Fig. 8 is
good, but use the circuit with which voun
are most familiar., Put an antenna am-
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meter Al in series with the variable con-
denser C,. Shunt the meter with a short
Jength of No. 14 copper wire, since the
current is likely to be more than five times
the usual antenna current. Keep «ll this
equipment six to ten feet from the appar-
atus shown on the left in Fig. 8. Run the
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First choice: Weston Thermo-Galvanometer,
Model 425, 115 M.A. Second choice: General
Radio Co. Hot Wire Milli-Ammeter, 100
M.A., Type 127-A. Substitute: Crystal de-
tector or thermo-couple with sensitive gal-
vanometer.

3. A LOW-LOSS VARIARLE CON-

antenna lead directly to the porcelain base DENSER. (Note—This i3 C,; anything .
A Waremeler \)}
?E’m/oorarj/ /Vc/ x
]
C2
&
«f’é‘
3 =4
g
et Lo COrd ——n- \ Driver
=Ground or Srmall Coupling Coil
Cournterporse FIG. 3 —

CONNECTIONS FOR ANTENNA RESISTANCE MEASUREMENTS

8.P.D.T. switch 8, the blade of which is
connected to the regular helix 1,, with a
sufficient number of turns added to load the
antenna to the desired wave length. The
coupling eoil consists of from two to six
turns (about 3” in diameter), coupled to
the grounded end of the driver coil L.
Connect the left-hand contact of the switch
S to the fiwed plates of the low-loss variable
condenser C,; the rotary plates and the
metal case are connected to the decade re-
sistance box, R, which is grounded. The
leads should be very short and not smaller
than No. 18. It is necessary that the re-
lative position of the instruments be ex-
octly as shown. There will then be no
variations due to the capacity of the oper-
ator’s body.
Instruments

During the past four years while em-
ployed as research engineer at the Hammond
Radio Laboratory, 1 have had occasion
to measure the resistance of a number of
antennas, varying in size from a 150 meter
natural to the 1250 meter natural of a
large naval station antenna. I am giving
the type numbers of the apparatus used
in the set-up shown in Fig. 3, which
proved satisfactory in these measurements.

1. DECADE RESISTANCE. 0-111
ohms. General Radio Type 102-F. See
Fig. 4. Substitute: Resistance wire, No. 30
or smaller, stretched out straight on the
table, with a variable clip. Measure its
resistance with D.C.

2. CURRENT-INDICATING DEVICE.

will answer for C,}. First choice: General
Radio Type 239-J Variable Condenser, with
vernier, .002 MF. maximum. See F‘lg b.
Effective resistance of this type is one half

Big. 4-—Decade Resistance Box

of that shown in Appendix 2 for Type 247,
so low that it may be neglected Second
choice: Type 247-C, .001 MF. condenser,
with vernier. The reslstance of this type
of condenser, while much lower than the
average of its class should be subtracted
from the total measured resistance, as ex-

lained in Appendix 2. The e‘(perlmenter
is warned that if other makes of variable
condensers of unknown resistance are sub-
stituted, the true resistance of the antenna
cannot be ascertained.

4. A WAVE METER. First choice:
A Kolster Decremeter, range 75—33QO M.
Second choice: Type 174 General Radio Co.
Wavemeter, range 150-3000 M. Third
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choice: A General Radio Co. Type 247-W
Amateur Wavemeter. Range 150-500 M.,
direct veading, accuracy 2¢.

Procedure

Check your connections an‘d arrange-
ment with’ Fig. 3. Throw 2. D.T. switch
8 to the nght and add turns enough in
the helix L, to load the antenna to about
twice its fundameuntal., &Start your driver
and tune it to the antenna by means of
C,. Have the small coupling coil only close
envugh 1o the driver to get a small de-
flection on the antenna galvanometer, T.

Condenser

Fiy, h—FLahoratory Trpe Variuble

Now, loosen the coupling and adjust the
driver for good current thru A, by varying
plate and grid coupling unlv. Use the
least poauble grid coupling, to reduce har-
monics. Caretfully re-tune the driver to
the antenna, and move coupling coil so as
to get i to % full scale deflection on T,
then open switch 8 while you watch closely
the ammeter, A,. A slight change in its
reading may bhe permitted, when using this
Substitution Method {that iz one of its
advantages), because, when the phantom
anbtenna is substituted, the amount of this
reaction will be the same. However, check
often to see that you are getting a reaction
on the oscillator not greater than, say, .1
amp. change in 2 amps. To reduce re-
action, decrease the coupling to the driver
c¢ircuit: this wunfortunately reduces the
reading of T, which should be above 20
divisions to read accurately, A way around
this difficulty is to use a more powerful
driver.

To proceed, assuming zero or only slight
reaction, insert about 20 ohms in the decade
resistance box I and throw switeh S to the
feft. Always insert sufficient resistance
in R to prevent'buming nut the thermo-
galvanometer T, BEFORE wmoving the
switeh to the left. Tune for maximum cur-
rent in meter T, by adjusting the low-loss
condenser {4, Then leave (., at this seiting
and vary decade resistance R until T
raads the same as when the antenna was
in » ¢ireuit.  (Re-tune the phantom civ-
cnit  slightly, if necessary). Also make
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sure that the current thru A, in the driver
cireuit is exactly the same with the switch
8 in either position. If the current in A,
doe< not remain steady, use more L and less

: in the driver cireunit. Of course, the plate
and filament sources must be cs.mstant in
voltage, whether A.(l, or D.C., With 8
(hrown to either “he z‘nzht ar 1e1t l:rmg

; action un the osciﬂating i?urrent meter
A, as an indicator of onance, HRecord
wave length, decade resistance setting R,
and the reading of the phantom circuit con.
denser €.

Precautions

Let me again emphasize the imperative-
need of painstaking and accurate TUNING.
Each time make sure that you are on the
top of the resonance peak.

To c¢heck measurement: Repeat above
with three different values of antenna
current, obtained by varying the distance
between the coupling coil and the source,
{While a imeasurement is in progress,
this coupling of ecourse should not be
changed). 1If the three results vary by
more than .2 ohms in 10 ohms _"”’)
look for and eliminate any or all of the
following sources of ervor:

{A}) [Inaccurate. tuning.

{B)Y Too much reaction.

()  Magnetic coupling between helix
and driver—iuse greater vppardrmn betweoen
T., and J.; rotate either L, or L, to obtain
zero mutnal.

(D)  Electrostatic coupling—move driver
farther away from phantom circuit., Place

Condenger

Fig. f—Amateur Type 247

a grounded static shield between driver
and coupling coil,

{E) Momentary wvariations in driver
output—rprovide steadier filament and plate

sources, or wait until line voltage is steady.

Plotting the Resistance Curve

Having measured one point and wmade
sure that everything is working well one is
now ready io proceed ramdlv Measure
R as desceribed above, for, say overy 10
meters, from as near the

fundamental as
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you can, (adjustments get more difficult
here and more capacity is needed in the
phantom gzntenna) to about 4 times the
fundamental. A8 soon as you get cach
point plot it on the resistance-vs.-wave
length curve (Fig. 1) on a piece of e¢ross
section paper; then if a point is far off
the eurve you c¢an at once re-measure.
Nearby absorbers, =uch as guy wires,
metal towers, ete., muay cause peculiar
vapriation in the smooth curve; but many
of the irregularities attributed to such

things are due io errors in measurements.

After you have plotted your resistance-
wave length curve, you can analyze it and
determine your dielectric losses also your
combined ground and conductor losses, as
Figure 7.

=hown in In the chapter on

Resistance 1n obms

WAVE LENGTH i meters
FiG. 7

Curve 4 DotalAnlerna Resistarce

Curve & Radiation Resistarce

Curve B Dielectric loss ROIistan

Surve ¢ Groundand Cbncfuctar,eens/w,‘ance

Antennas in Dr. G. W. Pierce’s “Electrical
fscillations,” you can easily take from
the curves shown, the various values of
radiation resistance calculated for an an-
tenna having the same dimensions as yours.
The resulting curve of radiation resistance
v, wavelength should, of course, lie be-
neath your curve of total resistance. If it
does—fine, you have checked the theory!
if it does not—well, maybe those calcuia-
tions were not for just your kind of aerial,
and maybe your resistance measurements
were. slightly off.

'The resisvance R., is that of the antenna
and ground. exclusive of the helix.

Accuracy

The method outlined, with proper instru-
ments and wmanipulation will give, T be-
Heve, the greatest accuracy obtainable. In
measuring the resistance of an 80 fout
vertical cage antenna at Cruft Laboratory,
Harvard University, I was able to repeat
resistance meaburements to within 0.1 ochms
on three consecutive days. It will be, how-
eyer, 4 great help to the amateur using
C.W. to know approximately what vesist-
stnee hig set iz working into, even if it is
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not more accurate than 1 ohm in 15 ohms
or 6.7%.
Antenna Capacity

The equivalent capacity of the antenna
at any wave length, {(the capacity, which
connected to the antenna inductance L, will
wive the same wave length that is given by
the antenna similarly connected), is given
by the capacity setting of the phantom an-
tenna condenser. The low-loss condenser
C, should therefore be calibrated. The
Type 247-C and -E mounted eondensers
mentioned above have a scale directly cali-
brated in MMF., accuracy 29. A knowl-
edge of your equlvalent antenna capamty
allows you to design loading coils for re-
ceivers, ete. It is not the same as the
D.C. capacity of the antenna. An equiva-
lent eapacity-wave length ecurve for a
fypical amateur antenna is shown in Fig. 1.

APPENDIX 1

The curve R. is not strictly correct™ as
we have drawn it. So far it has been as-
sumed that all of the resistance in the
dummy circuit is in the decade resistance
R. This is not entirely correct—the low-
loss condenser (, even though it is much
better than most variable condensers still
has some resistance and, if one wishes to be
accurate, this resistance should be added
to the veading of R for each point along
the R. curve of Figure 1. This will raise
the curve a trifle.

Ordinarily this business of correcting the
curve is quite a job but the author has been
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worked out especially for this article a
chart, Fig. 8, by which the resistances of
General Radio Type 247 variable conden-
sers can be read off without any equipment
but a ruler. The chart is based on bridge
measurements at audio frequency. Such
calculations are simple as there is a
gtraight-line relation between condenser re-
sistance at audio and at radio frequencies.
The power factor remains constant.

The resistance of two condensers in
parallel (R,} can be obtained {from the
chart easily if one of the condensers is
set at maximum while the onther varies.

Where

R,=registance in ohms
chart for the condenser C,
at maximum)

Co=== G4+ C, total capacity of the two
condensers as they are set (found by read-
ing the condenser scales)

C,==the capacity of the condenser which
is set at maximum.

APPENDIX 2
The Resistance Variation Method

The Technical Editor of @ST has pointed
out to the writer the fact that the average
amateur may wnot have the instruments
necesgary for the Substitution Method.
Therefore the fairly accurate Resistance-
Variation method will be described. This
simpler, but less arccurate, method does
not require a low-loss variable condenser.
The connections are made as in Figure 9.

shown by the
{which is set

v%wﬁvm'v}}’c};"”]
> ¥ i

% 7"

FiG. ¢
[ CONNECTIONS FOR RESISTANCE-VARIATION

METHOD,

-

The thermo-galvanometer is the same
sort of an instrument as before, the re-
sistance R may be a decade resistance or
simply a ten-foot length of No. 30 B.&S.
wage resistance wire with a sliding con-
tact, such as a ¢lip. If a powerful driver
fover 20 watts) is used a Jess sensitive in-
gtrument may be used at T. Keep the
driver ut least ien feet jrom the helix and
insert the small coupling coil in series with
the ground side of the oscillating circuit.

PROCEDURE: Start the driver, short
the resistance R with the switch S, and tune
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the driver to the antenna which has been
set to the desired wave length by moving
the helix clip. Then wvary the ecoupling
between the small coupling coil and the
helix until the meter T gives a haif-scale
defiection. Before starting to measure, test
the set for reaction of the antenna on the
driver by suddenly opening 8. If the
driver current as shown by A, changes, the
coupling between the helix and the small
coil must be loosened or the power of the
driver increased until there is absolutely no
reaction indicated by the meter A,

When reaction has been done away with,
insert resistance by opening & and moving
the slider on the resistance wire (or turn-
ing the dials of the decade box if one is
used) until T shows that half as much cur-
rent is flowing in the antenna. Now the
antenna circuit must have twice ag much
resistance as before and the series resist-
ance must be equal to the antenna resist-
ance.

Remember that if the meter T’ reads cur-
rent {(ammeter or milli-ammeter) decrease
deflection to *%; if it reads current squared
{ Thgrmo-g&lvanometer) decrease defiection

to %.

Look out for this, The resistance curve
obtained by this method is for the entire
radiating system, i.e., antenna, heliz, and
ground, just as usually used.

APPENDIX 3

{When a resistance curve has been drawn
as at R. in Fig. 1 or curve A in Fig. 7,
it is possible te tell something about the
antenna even before the curve ig analyzed.
If the curve goes up very sieeply to the
right, the antenna has high dieleciric
fosses—Iook around for masts, houses, and
trees that are too close to the antenna, for
a down-lead that hugs the house wall or
for bad lead-in bushings and antenna in-
sulators. If the lowest part of the curve
is not below 5 ohms the antenna has prob-
ably a good deal of ground resistance.
If the curve has “humps” (and you are
dead sure they are not mistakes in measure-
ment) there are resonant circuits in the
neighborhood. This does no great harm
unjess the humps are on your working
wave; if that is the case they must be
eliminated. Screw down the key and start
out with a wavemeter to find the gutter-
pipe, 110 volt line, tin roof, or wire fence
that shows radio energy at this wave
length. After that, use your ingenuity to
de-tune the absorbing circuit by the use
of radio chokes, condensers, and ground
conections.

To find out definitely what ails the an-
tenna the R. curve should be broken up
into its separate parts as shown in Fig. 7.
The curve R. must he measured up far
enough (4 times the fundamental) so that
it has become a straight line. A ruler is
laid along the straight part of the curve-
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&£nd a line drawn back as shown in Fig, 7
{dotted line). This dotted line crossed the
resistance scale at 2 ohms-—this antenna
has a low ground registance. Now if we

start at the O point and draw a straight .

line B parallel to the dotted line and the
straight part of A, we will have a line
showing the Dielectric Loss resistance in
the surrounding houses, masts, ete. Also
- we can start where the dotted line ¢rosses
the resistance scale and draw a line off
horizontally to show that the ground-and-
‘wire resistance is the same for all wave
lengths, (Not strictly correct; line really
slopes a trifie #s shown as C). Finally
we can substract curves B and ¢ from
curve A and get a fourth curve, D, which
gives. an approximation of the Radiation
Resistance.
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The best sending antenna is one in which
both B and C are low while D is fairly high.
~Tech. Ed.)

APPENDIX 4

See also the following references: -

“Calculation for Antenna Capacity,” L. W.
Austin, Proc. LR.E., April, 1920.
“Electrical Oscillations,” G. W. Pierce.

Also the following Bureau of Standards
(Radio) publications:

S.P.269, “Effect of Imperfect Dielectries in
the Field of an Antenna,” J. M. Miller.

Circular - 74, “Radio Instruments and
Measurements.”

R-240-G, “Notes Regarding Antenna Re-
sistance,” J. M. Miller.

CR-126-A, “Ground Resistance Measure-
ments,” H. M. Freeman,

CR-127-A, “Measurements of Antenna Con-
stants,” John . Warner.

The Perfect Aerial

By M. Adaire Garmhausen, 3BCK

HIS i3 a very technical article. It

is so technical that anyone with

less than three degrees shouldn’t

even read the title. It is the re-

sult of two long weeks of spare
+ime research, and so I feel perfectly
fitted to discourse intelligently upon the
subject of aerials.

The first point to be made is selectivity
Tf you wish to get the very best results
you must be sure that your aerial is super-
selective. A number of exXperiments have
proved that the most selective wire gvail-
able is the No. 0000 B&S, but as this is

a trifle awkward to handle, the average
amateur will have to use whatever he can
get, and add artificial selectivity. 'This is
comparatively easy if vou have on hand
a little savoir faire. In buying your wire
ask to see all the kinds in stock, and ex-
amine them closely—under a microscope
if possible. Bend them, twist them, burn
them with a lighted match, break off bits of
them, rub them with a bit of ice. On the
strength of these experiments you can se-
leet the one vou like best, and thereby
add selectivity.

Before constructing the aerial itself,
rub the wire with 3-in-1 oil. The instrue-
tions which come with each botile of this
oil, say that if a drop of it is put on a
crystal detector the erystal becomes more
sensitive. This principle was extended to
include aerials. I found that altho it did
not increase sensitivity to any great ex-
tent, it caused the signals to slide in easier,
and kept them from getting wet in bad
weather. If the wire is well oiled the first
time it will not have to be done again for
several years.

The next subject in this connection is
insulators, and I cannot be oo emphatic
in insisting that.they be multi-tuned. With-
out tuned insulators the aerial loses a
good bit of its selectivity, but with them -
multi-tuned its efficiency inereases almost
1009%. A good insulator of this type
is the ordinary building brick, but as one
eminent Kansas authority prefers bottle
necks, we will devote the space to them.
Bottle necks are excellent insulators, pro-
vided the bottle contained the real stuff.
Those which have contained White Mule or
(Gentle Annie absolutely will not give the
gsame results. The hest way to obtain
these bottles is to write to your Senator,
telling him just what you want them for,
and he will understand and be glad tfo
send you any number of them free of
charge or in exchange for a few cigarette
coupons.

As long as our wire is super-selective
and our insulators multi-tuned, the shape
of the aerial makes very little difference.
Here is a field for the amateur o show his

individuality. By building a frame work
for support all sorts of figures or pie-



tures could be formed—stars, pretzels,
animals, or even eall letters.

The ground system should be regenera-
tive if possible but this is not imperative,
provided ii is properlv heterodyned. Be
e t0 select a ground swstem that will
not sqgueal or hiss, The best results are
obtained if sround lead be connected

s \w/\ N uf(
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directly to a large pond of still water—
the larger the better—but failing this, &
targe brook or amall river will do very
well, A number of amateurs will not know

QST
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how to solder a wire on to a lake, but
this is a technical article and you cannot
expect 1o understani evervthmg you read
in technical articles

The business of connecting the aerial
to the receiver is comparatively simple. It
is an accepted fact that if the positive side
of the aerial be connected to the binding
post marked “ground.” interference will be
greatly reduced. The positive side of an
aerial is the side wvou are positive is the
negative. The negative, or wattless cur-
de, iz then connected to the depola-
of the storage battery thru the wave
iner. If WD11 tubes are used, thig

shry
lean will have ta be eounected in shunt with

the logarithmic decrement sy no storage
battery is necessary. The results are
practically the same,.

Dr. Einstein and I have worked out
formulae covering each of these prinei-
ples, but asg they are wvery complicated,
and anly twelve of us selentists under-

stand them, there i3 no use setting them
down here. This aerial is strongly ree-
ommended to all those striving for maxi-
mum efficiency, and anyone wishing to
try it out cau be assured of my willing
PEY

sistance

Some Tests of Amateur Antenna Insulators

TAUSE W, sets do not need the
ame sort of insulation that uvsed to
be watisfactory for spark work and
also because no one seemed to know
what insulators are pood for C.W.
wo_rk, these tesis were made.

The work itself was done by Meszrs. 1.

. Yunng, John Reinartz, H. F', Mason, and

B, Kruse,
Method of Testing

The. insulators were bought in batches,
6 of each kind, excepting only Nos. 4 and 5,
which were presented by the makers, Three
of each batch were sent to one test sta-
tion (M) and the other three of the same
batch to another test station (W), the two

{Continuned on page 26)

Table 1I—Description of the Insulators

Number

{--Wet process brown glazed poreelain
strain “egg” made by Locke for West-
inghouse. Length sbout 3%”, fairly
hne grain.

~ame as 1 but 77 long.

d--Greenish glazed egg—very poor—Ary
process, Same size ag 1. Maker not
known.

d—-Short
maroon glaze,
cellentiy vitritied body.

{5”) wet process porcelain rod,
all but one end. Ex-
{hio Brass Co,

"{c::pt 107 long.

6—=8ame asg but both onds wunglazed.
Parker & uui).

7--Diry process poreelain, black glazed ex-
cept in suspension holes, Fleron,

8—7 process porcelain, light brown glaze

eral Radio Co.

O—Same as 7 except for shape. Fleron.

10—Plain  110-v. unglazed wiring cleat.
Dry process.

11— Heavy glazed cleat—large “*hald” area
Probably dry process.

12-~Medium glazed cleat—Ilarge **bald”
area. Dry process.

13—White porcelam, badly glazed.

14—Bame us 18 ewcept brown glaze.

15—Imitation Electrose—maker not known,

I6—Black asphaltic composition - Wool-
worth's.

17—Pure Hard Rubber.

18—Imitation Electrose.

19—10” “Electrose” corrugated rod.
lac-mica composition,

20—Black composition, imitation of No. 19,
maker unknown.

21--10" Formica ’Bar 2ok G

29.Bame as 21 but 3 6" long.

Note:—In the photographs the “A" fol-

lowing the number shows the original in-

sulator; “B” the result of mechanical

tests; and “C” the result of electrical tests.

HmSamie

Maker not known.
Maker not known.
Bhel

aection.
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stations using their own methods and not
comparing notes until afterward. The re-
snlts compare very well, which gives one
confidence that the tests roallv indicate the
goodness of the insulators.

fmportant Note—The swme number re-
,’tem io ihe sowme Eype of fmsula,fur in every
figure, picture, and table in this article.

Work at Test Station “W”

All tests made at 1,500,000 cyecles (200
meters). The insulators were connected
between @ very small one-wire antenna
{capacity 35  micro-microfarads) and
ground. See Fig. 1. The ammeter was

o TR TN AL i
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connected to show input to both the insula-
tor and the antenna. Each test was started
at low voltage and the power increased
until something happened or the limit of the
test set was reached. As soon as each test
wasg done the flashover voltage at the power
used was measured by wmeans of the ecali-
brated ball spark gap SG.

Insulator Type ) Remarks
2 Using %%” vrods thru
holes. Broke down at
2,1 amps. and gap-ﬁash-
over distance of 4.5 mm.
or about 13,000 wvolts.
3 Using No. 14 wires thru
holes. Broke down at
3.5 mm. and arced thru
inside of insulator,
which got white hot in
one minute.
Ammeter reading 2.5
amps. At 17,000 Volts
brushing into insulater
beging; flashes over at
20,000 volts and burns &
(*(mduftmg streak along
one gide.
Using corona  shield;
flasheg at 26,000 volts.
Using 4 xod thru hole.
Ammeter 3.5, voltage
about 26,600, Brushes
slightly into insulator.
No heating after several
minutes.
Using 14" vod thru hole
and corona shield as
shown in photo. No
brushing or heating at
all with 28,200 volts.

4 {1st sample)

4 {2nd sample)

b {lst sample)

b {2nd sample)

QST
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16

17

{1st sample)

{2nd sample)

{1st sample)

{2nd sample)

(1st sample)

(2nid sample)

{1st sample)

{Znd sample)
{1st sample)
{2nd sample)

{1st sample)

{2nd sample)

{ist sampie)

{2nd sample)

{1st sample)
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Starts brushing at 3.6
amps. and 25,000 volts.
Raised power to 3.8
amps. and 28,000 volts.
Brushing icurly gtrong
but did not break down.
Ising corona shield. No
brush or break at fuil
power, 3.5 amps., 28,000
volts. No heating at all.
[Using No. 14 wires thru
hole, starts brushing at
2.2 amps., 17,000 voits,
Using %" wrods thru
holes flashes over ai 3.2
&1mps., ’6,250 voits,

3 amps.,, 24,600 volts,
some brushing; nothing
happened after two min-
utes.

Using No. 14 wires thru
the holes brushing starts
at 2.5 amps., 18,000 volts.
TTsing quarter inch rods
thru holes brushing
starts at 2.6 amps. and
insulator heats badly in
two minutes. Flashes
over at 3 amps. and
24,250 volts,
2 amps., 14,200 wvolts,
severe brushing thru
center of ingulator.
Ammeter reading 2.5,
voltage 13,800. Flashes
over outside.

Ammeter reading 8.2,
voltage 22,000,
Breakdown too low io
read meter and gap.
Using " rods thru
holeg; flashover at 2.5
amps. and 19,000 wvolts.
Flashes over at 2.3
amps. 14,300 volts,
Flashes over at 2.7 amps.
and 21,000 volts.
Flashes over at 2.9 amps.
and 21,250 volts.
Insulator heated inside
and blew out in 30
seconds. Ammeter read-
ing 3.4, voltage 25,800.
Insulator melted in two
minutes at 3.2 amps.
Ammeter reading 3.4,
voltage 25,500; insulator
heated but did not break
down or flash over.
Ammeter reading 3.5,
voltage 27,600; insulator
heated but did not break
down or flash over,

No. 14 wire used thru
holes. Ammeter 2.4,
voltage 21,500, Brushed
into insulator and burn-
ed within & few seconds.
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17 (2nd sample) Using 14” tubing thru
holes. Ammeter 3.b,
voltage 27,500. Ne
breakdown, ﬁashover, or
heating during % min-
utes.

Insulator exploded with

a loud report after one

18 (1st sample)

second.  Ammeter 2.2,
voltage 17,400,
18 (2nd sample) Melted in two after 2

minutes at 2.6 amps.

Ran 3 minutes at 8 amps.
and heated but did not
break or flash. Voltage
27,600, '

Ran B minutes without
break or flash and only
slight warmth., 3.6 amps.
voltage 27,500.

20 Ammeter reading 3.7,
voltage 27,500, Did not
break or flash. Dropped
down to 8 amps. and ran
for 3 mins. during which
ingulator heated badly;
then went back up to 3.7
and melted insulator in
one minute,

Ammeter reading 3.8,
voltage 29,000, No
brushing when %" rods
used thru holes, but
when No. 14 wires used
brushing began at 2.5
amps. {about 22,000)
and charred a small
part of the Bakelite
which increased the
brushing so that in a
few seconds the entire
insulator flashed from
end to end and formed
a conducting path.

Soaked in water for 45
minutes before test.
Using corona shield no
brushing or flashover.
Using No. 14 wires thru
holes and low power,
brushing starts at 2.
amps. as above and
burns out entire insula-
tor in 7 seconds.
Using 14” rods in holes
no brush or break at 3.9
amps. and 29,000 volts.
With No. 14 wires brush-
ing starts at 26,000 volts
and burns entire insula-
tor in 10 seconds.

The same.

19 (1st sample)

19 (2nd sample)

21 (1st sample)

21 (2nd sample)

22 (1st samplie)

22 (2nd sample)
Conciusions of Mr. Young, of Station “W?”

'The two insulators that seemed to stand
up best were Nos. 7 and 5. Neither of
them broke down on full power nor did they
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heat up. No. 5 is the best mechanically.
No. 8 showed up well but is a little small.

Of the composition insulators the only
one that appears satisfactory is No. 19,
which heats only a little on heavy load and
does not break down. No. ! held up won-
derfully but is a little short. The Formica
insulators are QK as long as they are
worked well under the brushing point, but
once a brush starts they are gone.

One precaution must be taken with all
the insulators and that is NOT to use small
wires thru the holes in the insulator but
to use quarter-inch rods or else quarter-
inch tubing with the wire run thru it.

When any considerable amount of power
is used it is very much worth while to use
a corona shield such as has been left on one
of the long insulators tested. This should
of course be on the “hot” end of the string
of insulators, the end next the antenna. It
is always best to use several insulators in
series to reduce the capacity thru the
string. The units too should be fastened
together with quarter-inch stock, either by
using U-shaped pieces of tubing thru the
ends of the insulators and running wire
thru them, or else by the use of some sort
of clevis.

Tests at Station “M”

In the tests at this station the insulators
were d1v1ded into 3 groups, one of each
kind going into each group. The first
group was tested as received, first dry and
then under a spray, using the apparatus
of Fig., 2 und keeping the voltage fixed

fast Snsrdador

A2 YOS P
4300000 SIS

L FIG. 2-TEST SET AT STATION'M’

at about 4,000 with a frequency of 1,500,-
000 cycles per second {200 meters). The
second group was soaked in water for 24
hours and then run thru the same tests as
the first group. The third group was
goaked in a solution of eosin, a dye that
penetrates wherever water wil go. This
group was then used for sgirength tests
and those that did not pull in two were
broken up with a hammer. 1t was then pos-
sible to see -the pink dye marks that be-
trayed the porous places in the insulators.
Notice that the porous ones were the ones
that gave poor electrical tests.
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Tests on the First Group of Insulators 13 - o é:.uj:gke (118w11 m("xi dry
el : spp? est in seconds.
{tested as received) at Station “M 14 20 21 Brushed violently and
T started to heat but
Preliminary Test on Porcelain Eggs.— was_ not run long
Several porcelain eggs that had laid in the enuf to break.
gnow during the winter were tested first. 15 — —  Started to melt at
They all broke down within 4 minutes once and was done
apiece—ares hored thru the inside of the in 3 mins. . )
material, The energy consumed was about 17 0 %77 Burned the instant
50 watts average. Tests were then made the spray hit it; best
with a single egg used as in Fig. 3A and of all when dry, tho.
A~ RIGHT B~ wWRONG
2 ' t":} Ry R
Low Cup cety Aot (.apm:xt

Good /nsu/:zt;on,
Holds /500 -2000 paw./:

Aorg e al feast

;Oanr r‘nsu/a..mrx,
Holds PPP PP pounds

2 in serres ot bottom of gy end 54, af? ke &*aand

FiG 3 HOW TO USE PORCELAIN EGGS IN THE GUYS

then as in Fig. 3B. The losses when used
as at A were about 3% as great. Tests were
then made with two eggs in series. When
they were connected with wire they con-
sumed 1 watt when dry and 5 watts when
wet but when connected with rope they con-
sumed 19 watts when dry and 24 watts
when wet. All this was with the insulators
used as in Fig. 3A Now they were
turned as in Fig. 8B and the losses went
to S0 watts when dry and 47 watts when
wet.

Watts Watts
Type Loss Loss ]
Number Wet Dry Remarks

1 44 60 Did not dry but broke
down in 5 minutes.

2 44 756 Got very hot but tube
set not powerful enuf
to break down.

3 70 50 Dried- off but was
getiing very hot.

4 50 10 Dried off in & mins.
—-110 brush.

5 40 5 Dried off in 30 sec-
onds—no brush.

[ 40 & II*i‘,[xagtly the same ag

0.

T 20 3  Started to dry off but
arced thru and
cracked.

& 25 10 Dried off szeveral
times without harm.

] 40 13 Dried off but became
very hot-and started
to ave into the high
voltage end.

10 25 17 Started to dry but
broke down in one
min. Several did this.

11 30 22 Cleared itself OK but
very hot.

12 20 26  Cleared itself OK.

Started to smoke in-
stantly -— came apart
of its own weight in
1 minute and 36
seconds.

Warmed siightly but
OK after § mins.
Started to bend at
once—all out of shape
in 5 minutes—soft as
putty after I min.
21 and 22-—No use to give figures, ag all
bakelite and formica, ete., flared up instant-
ly when the voitage was apolied.

18 -

20 —_ 30

Tests on the Second Group of Insulators

The second group of insulators that had
been soaked in water did not develop any-
thing new—the insulators in Group 1 that
had been poor were still poorer and the
good ones were not harmed by the water.

Dye Tests on the Third Group of insulators
Remarks on

Mechanical dye and
Type strength mechanical
Number { Pounds) strength

1 1500 (as at Fig, 3A) Dye goaked in
at the white
“tesis” for
,116”“

Same as 1.
Dye soaked in
thru cracks in

)

Too large—over 3000
1500 {as at Fig. 3A)

Lo

the eaye for
over half an
inch.

4 Over 8000—rno break No penetra-
tion at any
point.

5 Over 3000—no break N o penetra-
tion at any

point.
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6 Not on hand at the time of this
test; hence not logged.
120 pounds

-3

Eye pulled off,
some pink in.
Eye pulled off,
dye penetra-
trated 5”7,
Broke in eye
— very badly
colored.
Pink clear
thru -— mere
gponge.
Broke thru
eye, dyved for
about ",
Broke thru
eye, dyed
clear thru.
Ti)ye in for
14 DNot tested at all as white one was

50 DOOTr.
200 Hook pulled
out — dye in
about ”.
Hook opened
- no dye
soaked in at
all,
Eye pulled off
—10 dye ab-
sorption at
all.
Eye straight-
ened and in-
sulator part-
.ed — its pro-
portioning is
the only good
thing about it.
19 3500 and no break No mechani-
cal damage
and when
broken with
hammer no
electrical
damage.
20 Not on hand as these were all burned
up in the electrical tests.
21 & 22  Too poor electrically to excuse any
other tests.

o0

400 pounds

-
ks

207 pounds
10 75 pounds

11 600

16 300

17 600

18 900

Conclusions from the Work at Station “M”

The best sending insulator was No. b
very closely followed by No. 6. The other
good ones were Nos, 7, 4, and 8. None of
the composition insulators were nearly as
good as porcelain but the best of them was
genuine Electrose. Imitation electrose was
very poor. The little No. 16 insulator (pur-
chased at a 104 store} held up wonderfully
but was not strong mechanically. It should
be f.b. for receiving antennas, tho.

The best veceing insulators were Nos.
16, 17, 8, und 19,

The rest of the insulators tested were
good for nothing.
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{Jse of porcelain eggs in the guys.

The special test on porcelain eggs showed
that they can be used as tension insula-
tors (See Fig. 8) with great improvement
in insulation and are still plenty strong
enuf. This refers to really good eggs such
as the Locke-Westinghouse type, not to the
sort shown at 8. Strings of eggs should
be connected with wire—NOT WITH
ROPE.

The importance of GQOD glazing and
GOOD  porcelain iy  greater than was
thought. Rods 5, 6, and 4 were so close-
grained and well vitrified that the dye did
not soak in at all, even where there was
no glazing.

Thick insulators are all poor—the right
shape is the “long and skinny.” The big
eggs were much poorer than the little ones.
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What I Found Out About Sending Aerials

By John L. Reinartz, 1QP.

N most cases the erection of an aerial
means only the erection of some type in
popular use in the home town. Having
a desire to find out just how wmuch
there iz to the report that the cage is

the best type. I tried out 26 different
aerials, The vesults were worth the work.

A single wire antenna was used as a
base and all others compared with it. This
antenna is shown in the figure. All the
other antennas were tested at the same
wave length (230 meters) and not a thing
about the grounding system or the antenna
downlead was changed until the antenna-
top-tests were over. The input to the
sending tube was kept constant, 50 mils
at 800 volts, and it is safe to assume that
the efficiency did not change. To keep
from wmoving the antenna e¢lips on the
helix {and changing the current distribu-
tion) it was necessary to adjust the wave
by cutting successive pieces off the free
end of the omntenna top, the antenna being
let down for each “pruning” until the
wave dropped to 230 meters,

With all of these precantions it seems
fair to say that the current thru the
antenna ammeter was a good test of the
various antenna tops.

Here then. are the resuits of one month’s
work. (This fook teamwork; Mrs, Q P
provided it.—Ed.)

By the end of Table 2 we are back to
& flat-top again, only now the flat-top uses
ciages instead of single wires.

And here iz what I now think about

aerials,

1—The D.C. resistance plays a small part.

2-—The H.F. resistance plays a greater
part.

8—-The fat-top is the best form to use.
4~—'The cage is of use where the available
space permits no flat-top. The cage
doas little except reduce inductance
and skin effect; the flat-top is much

better for increasing the antenna ca-
pacity.
Table 1—Tests of Flat-Tops

No. of Width of Antenna Top
Wires at B

1, No. 6 Bolid Bare
"U No. 21, paper, bunched in cable
8

‘ Amperes
at C at A

2.4

2.8

£t. 16 ft. 2.8

3 8 ft. 16 ft. 3.0

[ 8 ft. 16 ft. 3.4

25 8 ft. 16 ft. 3.6
—— o)

7he test antenna al IXFT-1QP

Table 2-—Tests of Cage Tops

No, of No, Hize Spacing of
Wires per  of of Cages at Amperes

Cage  Cages Cage ¢ D at A
6 1 12”7 e — 3.10
[ ) 24" s e 3.10
G 1 30" R e 3.10
6 i 80” e — 3.10

12 1 307 e 3.89
6 2 12" & 16’ 3.9
[ 2 127 4’ 16’ 3.41
6 2 12” 47 4’ 3.12
3 127 444 848 3.5
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Table 3--Antenna Lead Test

Same wave as before—Top—6 wires in 127
cage

Downlead Current
at A
6 wires bunched 3.1
6 wires in 1
tapered cage | 3.72

127 at top i
o at A )

How Long Shall We

MHE answer to the guestion “How
iarge shall we make our antennas?”
is, of course, “Ag large as possible
for best transmission.” The next
guestion is “How large can we make

them? Can we make them so large that
we are working on the fundamental or even
below it?” That is the question discussed
in the articles below. )

QST
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Table ' 4—Ground Lead Test

Ground Lead Current

‘ at A
Cable of 20
No. 21 paper covered 3.72
6 wires in j
tapered cage L 4,47
97 at A i L
12”7 at Ground J

Make Our Antennas?

tion (that is, the radiation resistance.—
Ed.) varies inversely as the square of the
wavelength and directly as the effective
height. In a well designed antenna the

undesirable losses* remain practically con-
stant from the fundamental wavelength to
a wavelength two or three fimes this and
the ratio of useful loss {(radiation) to the
total

power supplied is greatest at the

Operate at the Fundamental
In favor of operating right at the funda-
mental wave of the antenna we quote from
Stuart Ballantine’s “Radio Telephony for
Amateurs” as follows (1st Edition, p. 67.) :
“Best Operating Wavelength in Trans-
mitting.-—The resistance which represents
the useful loss from an antenna by radia-

in the antenna swires.

P |08

2---Loss in the tuning apparatus.

8—Loss in the earth connection.

4—J.088 due to dielecirics (house, trees, ete.)
B—-Loss thru the insulators.

g~-Loss by induetion in neighboring wires etec.

fundamental wave length. Hence this isg
the wavelength at which best radiation
takes place and should be selected for
transmitting. It will usually be necessary
to insert in the antenna a..... eoil for the
purpose of coupling {to the sending set—
Ed.)....but this should be kept as small
as possible and its effect in raising the
wavelength above the fundamental may be
compensated for by inserting a series con-
denser having low losses. The fundamental
wavelength is not the wavelength at which

maximum antenna current will he secured,
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but at which maximum ['R.. is obtained.
The operator is therefore warned not to
be deceived by the untenna ammeter l‘edd-
ing—=this tells only part of the story.”

A Method of Determining the Best Wave
For an Antenna
By Ross Gunn, Pre~war 820

The duty ut an antenna is o
energy int We cannot exp an
antenna to radmte all the energy that is
supplied to it; there are bound to be losses
of various sorus——gmund resistance, dielec-
tric losses, ete. Now as 2z rule we are
able to supply to the
same power at any wave we may happen to
use, (We-are szpeaking of amateur con-
ditions oniy.} It follows then that if the
input to the antenna is the same at different
waves and the efficiency is not the same
we are vitally interested in antenna effici-

»
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power put into it—or, more simply, as the
percentage of the input that can be gotten
out.

Before applying this to an antenna let us
define & few terms. The ‘effective re-
sistance” of an antenna is the resistance
that we usually measure. It is defined as:

watts put into the untenna

{antenna amperes)?
“Radiation resistance” iy defined as:
watts from the antenna to the ether

Im ad == N A
fantenna amperes)”

Let us review; if we multiply both R.r and
R,aa by I* we will get respectively the power
into the antenna and the power out of the
antenis. Quite obviously the difference
is leit in the antenna and goes to make

ency as that is what deterlpines our output. up the various losses—heating the wu‘es,
Efficiency is usually defined as the ralio the n@drby walls, the ground econnection,
of the power gotten out of a deviee to the ete.
g6 T T he C
How to use the Curves
2\‘ A--Divide the length of wvour antenna top
- At by the sum of the fop and lead lengths. Use
g2 \ the enrve that is fabled with = figure closesi
\ to the one this wmives you.
| B—1Divide the wavelength you are interested
34N in by the fundamental wavelength of your
\‘ antenna,
28 il Start on the lower scale at the wvalue
given by caleulation B and go »tralght up to
1\ the proper curve, then run over to the left
4111\ and read the radiation resistance.
o4 A Example——Antenna of the 1. type 70 feet
I 70
\ long snd B0 feet high. e 5B, Ae-
1N 50_4_70
.5 \ cordingly we use curve labeled *.6” Huppose
\ we want to know the radiation vesistance at
VI 210 meters and know that the fundamental
210 N
\I\ is 180 meters, = 116, Starting
18 1\ 180
\ at .16 we so curve *.6" and then over
6N NIVAWN to the resistance scale. The vesult is 9.5 ohms.
\ Repeat this for each wavelength.
\
12 \
AYAY
N
INTVUIN
; N\
8 KT
N
K .
4 _
9\
b 1.4
Figure 2 Radiation Resistance Curves for Recading Radiation Resistance Offhand

(From Pierce's “Flectrical Oscillations ond Electric Waves.”)}
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Now we started by saying that the power
to the antenna is about the same at all
waves so that the efficiency of the antenna
is a measure of the goodness of the whole
station. As we said the efficiency of =2
device is the output over the input this
means that the efficiency of an antenna is:

watts radiated

Antenna efficiency == -
_ _watts put into antenna
Rraa (I)* Reua

Rel’t

Rere (I)F

It is easy to see that the greater we
get Rew In proportion to Res the oetter
will be the performance of the antenna.
The popular belief is that it is best to work
the antenna at the fundamental where the
radiation resistance is greatest. This is
probably correct for the case of the ideal
antenna in which the resistance curve has
no humps due to resonance with nearpy
wires or tinwork and the losses due to
dielectrics and eddy currents are low.
Practically, however, this does not always
hold true and the only way to make sure
of the best wave for a particular antenna
is to make measurements. A simple graphi-
cal method is here suggested. It is to be
considered only an approximation but is
worth the trouble required to carry it
through.

The first step necessary is t6 make a re-
sistance curve for the antenna. Circular
74 of the Bureau of Standards describes
the standard method of doing this. (See
also in this issue the article “How tn
Measure Antenna resistance and Capacity.”
~Tech, Ed.)

Supposing that we get a curve like that
shown in Figure 1A, We can see that this
curve either has some mistakes in it or
clse wzhows resonance with something else
nearby. If we are able to make sure that
the curve is correet, that there iz really
something resonant nearby, but we either
cannot find the resonant object or else can-
not remove it, we are entirely in the air
as to the best wave. We know the total re-
sistance but eannot in the ordinary way
{described in the article, “How to Measure
Antenna Resistance”) find out what the
radiation resistance is. The best thing is
to turn to calculations that were made
for an ideal antenna having the dimensions
of the antenna we are using. In Figure 2
{taken irom Prof. G. W. Pierce’s "Flectrlc
Oscillations and Electric Waves”) we have
carves from which radiation resistances
can be taken rather casily and with as
great accuracy as by any available method.
For the particular antenna of Figure { the
curve of radiation rvesistance comes out as
shown at B.

Now we have curves for the impuf and
the oulput; we are ready to find out the
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efhmency at different waves., The easgiest
way is to plot point-by-point an efficiency
curve such as that shown at (¢, Fig. 1.
The points are gotten by referring to A
and B for the sume wavelengths and divid-
ing the value of B by the value of A.

Curve C will look nice to the average
man as it can be seen that there is quite
a nice wide region where the efficiency is
about the same—if one happens to guess
badly the result will not be disastrous.
One thing that stands out very prominently
iz that the best point is not the one where
the resistance is lowest and the antenna
current biggest. There is a strange fas-
cination about gecing the antenna ammeter
flop clear over but there are hundreds of
amateurs who will tell you that they do
better work on a shorter wave with less
current.

The writer has had some opportunity to
check the above experimentally and now feels
perfectly zafe in saying to the amateur:
“Stay away from the point of minimum re-
sistance with its misleading antenna am-
peres.” Work well down toward the funda-
mental but first make sure by the above
method just where the best wavelength
really is.

The Best Operatmg Wave :
A. N.

From a conversation with Dr.
Goldsmith.
The fundamental is probah]y a peoint of
excessive radiation resistance. For 100

meters (330 feet) a vertical antenna would
have a length of approximately 70 feet.
For a 50 meter fundamental the antenna
would be about 36 feet high., Actually an
iante“}llr%a like that shown in Fig. 3 should
he (0.K.

207 25"

or even

b
Ly

FIG. 3

In reply to a statement to the effect that
amateur experience seemed to show that
the “excessive” radiation obtained at the
fundamental was desirable and that best
ranges seemed to be obtained there or near
there, Dr. Goldsmith gave the following
explanation:

The distance effect of a station is propor-
tional to the meter- -amperes {the product
of the effective height in meters times the
antenna current in amperes). The effective
height does not change very wuch with
the wavelength while the current in the
antenna will go down markedly near the
fundamental. It therefore may be more
desirable to operate at a wave length 1.5
to 2 times the fundamental, or, conversely,
to .'make the antenna shorter and load it.
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The Murphys Build a Mast

By F. M. J. Marphy, 8ML.

down I have come to ones that have

to be faken down. Last autumn one

of the guy anchors pulled out and

my 110 foot mast stood all night
without a support on the west =side; not
straight, but it stood.

I wanted to he prepared for a break
in the guy wires, g0 1 sunk the founda-
tion pit good and deep. When 1 got down
where I couldn’t throw the dirt out with-
out most of it sliding back down my neck
I rigged up u tackle and bucket. Mrs.
SML acted as the engineer and dump super-
intendent. I had to lay off when I got
down to # feetl, as she threatened to go
away and leave me down in the hole with-
out a chance of getting out,

l: YROM making masts that used to fall

: section
Visitors flock to &

shows how the first

Figure 1
was raised in place.
radio station when it is in operation, but
during the construction period they are c¢on-

spicuously absent. 1 took this well known
phenomenon inte account in arranging the
hoisting partv, which consisted of Mr. and
Mrs. ¥, M. J, Murphy. A crow-bar raised
one end of Lhe heavy 107x%107x40° timber
until Mrs. 8ML couid slip = block under
and I could get another “bite.” By this
preliminary raising it was possible to use
a much shorter horse to support the hoist-
ing cable. Once the lower mast section
was in the hole alongside a short 107x10"x
12’ timber it was kept standing upright
by filling the hole with concrete and rocks.

in & week the concrete had set and T
had gotten rested .up. Another 12-foot
stick was set on top of the first short one,
and clamped to the lower mast section with
U-bolts as. shown in Figure 2. Then an
oak piece 8"z8”x40’ was placed on this
second short piece, using the 40-foot stick
already in place as a boom. ‘This second

40-footer was raised without assistance,
one half of the crew having mutinied and
departed with the remark that dishwash-
ing was preferable to radio.

Four deadmen were set in the ground
100 feet out from the base of the mast,
and the mast was guyed to them with % i
messenger cable broken at 40-foot 1nter-
vals with wooden trolley insulators, Fig-
ure % shows that these anchors were cal-
calated to hang on for a while—and also
shows the advantage of living near the
1*.4xh'oad tracks.

UUsing three sets of guys is the best pos-
sible way to get experience in masts, You'll
be as busy setting 'em up as the kid in
the bowling alley. Use four sets of guys
and a fifth guy at the mast top straight
away from the direction of the aerial—
that’s the idea. 1t is a good idea.to fasten
a couple of extra guys to the fLop. and
one at e¢ach joint because some day you
may come out and find one of the regular
ones has resigned.

Nothmg smaller
than 11«43 pipe is
worth using in a mast
and even this is good
gnly for the top sec-
tion. Serew couplings
are condemned — use
a sleeve of pipe large
enough to slip tightly
over the joint and
fasten it in place with
32" thru bolts. If the
size reduces at the
joints put the upper
one down inside the
lower one and fasten
with thru bolts.

For my pipe top-
mast I used 2 207
1en2;'th of 2” and =
"0 length of 114" gal-
vanized steel pipe. A
secure support for the
topmast was provided
by bolting to the top
of the wooden main-
mast # steel plate to
which had been weld-
ed a split shaft coup-
ling. The pipe was
hoisted up thru this
evbupling as shown in
Figure 2, guys being
hitched on as the
joints came above the
cjamp. The hoisting
hook was caught in -
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the lower end of the pipe and wired into
place. To couple on another section of
pipe the elamp at the top of the wooden
mast was tightened, the rope slacked off
and the pulley lowered to pick up the new
section.

Almost all of this work was done with
practically no assistance. This was not
s0 bad at first but after the pipe was
up a ways and there were 12 wires to look
after T was a busy guy.
around the anchor posts was 700 feet; a
well-worn path could be seen when all
was done. Every few feet a fellow has
to take a chase up and down the mast
and in passing the couplings thru the
clamp there iz need for more hoisting
power uat the base while your attention
i1s concentrated at the top. The gang came
over and helped for a few hours, each man
holding & wire in the regulation way so

Slate of
e

often described in QST. 'This was beiter,
but if you try it, be careful-—especially
if one of ’em iy a guy you once sold a
crummy storage battery to.

For the guys on the pipe topmast 3
strands of No. 14 double galvanized tele-
phone wire were used. Steel is stronger
but more brittle and inclined to go away
and leave the mast all by itself. Strain
insuiators may be ordinary porcelain knobs,
of which 200 cost SML just $2.

But it does not pay to save on the guy
wire--nor on the joints to the jnsulators;
make the twist 10” or a foot long.

Raising an aerial of any size on a pre-
tentious pole requires a vocabulary. There
seems to be a natural born tendency for
the gpreader or top hoop, to commit poly-
gamy with all the guys it meets on the
way up. Then a lot of height is lost be-
cause of the string of insulators that must
intervene bhetween the aerial and hoist rope.
By making up a trussed spreader and rais-
ing it to the mast head as suggested in
Pigure 4, a lot of eloquence is conserved,
and an otherwise ordinary aerial may be

QST
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expanded at the top into a large cone with
increased efliciency.
down the center of the cage.
the pull off the hoop.

Note the sirain guy
This takes

e Rope
—

Eaziam,
e LT

Aaria? Hoist rope

The down-lead cage was made small in
size to concentrate the capacity at the top.
Hoops of No. 10 hard drawn copper were
used, spaced, 6 feet apart. The top was
assembled first, then z 10 foot hoop and
a 6% ” hoop were soldered in position as
shown in Figures 4 and 5, this being done
with the whole hanging vertically.

The counterpoise is a big radial affair
covering % of a circle. It iz 15 feet off
the ground, has a rim of % " steel messen-
ger cable and a filling of 40 wires each
90 feet long. They are bunched more
closely under the antenna where the elec-
trostatic field is densest. The radial wires
were tightened by leaning a ladder against
the messenger cable rim and then pulling

T irsiialors

Sovder
JHere anly
- 5

}‘]ﬁfd&)'/a § e o
;“Ring el 4T
i
&, 1
e ‘! ; /“/
e Wire -
F16.5 o
-Aerial Wire
Jsirana 2z

by hand on the radial wire. Once the
wire snapped and the messenger eable,
freed suddenly of the strain, became s
greatly amplified slingshot. The flight
lasted 7 seconds; with a pair of shingle
wings I could have stayed up longer.
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The present lavout will work on 200
meters with 5 turns 7" in diameter be-
tween antenna and counterpoise. It has
worked on 180, 140, 160, and 170 meters
with ease and good radiation.

{This iy the antenna system that put
such excellent signals across in the T.A.
tests with only a pair of “fifty watters.”
BML has been heard in all states so often
that we suspect F. J. M. has lost count.
In addition it has been heard in a whole
flock of European and American countries,
An antenna pays—-Ed.)

Q8T
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The Antenna Circuit
By Parker Wiggin, 8ZD

mentary way the properties of an-
tennas and the way they influence
efficient design.
Purpose
The purpose of the antenna is to trans-
fer energy from an oscillating circuit to a
medium (the ether) in which it wiil travel
to great distances in the form of electro-
magnetic waves.
Types of Antennas
Antennag are constructed in three im-
portant shapes:

HE purpose of the following dis-
cussion ig to point out in an ele-

pressed as “radiation resistance.”” The
rveason for speaking of it in this fashion is
as {follows. When current goes thru an
ordinary resistance (made of German silver
for instance) some energy is used up in
the resistance snd shows up as heat. By
experiment it has been found that the num-~
ber of watts used up in the resistance may
be found by wmultiplying the resistance by
the square of the current thru it. For
instance if we have b amperes going thru a
12 ohm resistance the watts consumed in
that resistance will be

‘Watts used up= (12} (5)*==300 watts

ey

e
E ~Voitage Distribution

L Qurrént Qratribution

FiG.I VERTICAL ANTENNA

{1} The open type or clevated anienna
that everyome is familiar with.

{2} The loop type in which one or more
turns of wire are wound on a frame
which may or may unot be able to
rotate.

(3) The condenser type in which two con-

dncting surfaces (of wire mesh, usu-
ally) are supported parallel and not
{far apart.

‘The open antenna is usually used for
sending; the loop iz used for receiving
only and the condenser type is very little
known.

Radiation Efficiency

The three antennas differ in their ability
to radiate, that is to transfer energy to
the ether. This ability is generally ex-

F16.2~ANTENNA WITH A TOP

FI6.3 ANTENNA WITHOUT EARTH
CONNECTION

If we know how many watts go into the
resistance and how much currvent flows
thru it we can also caleulate the resistance
that musi be in the cireuit. Taking the
same example again,—we know that 300
watts are being used up and that 5 amperes
are flowing; then the resistance must be

Resistance == —www == 18 (1)
Now in the case of the antenna we have
a current flowing in the antenna and energy
is used up by ordinary resistances that we
ean measure. But some of the e¢nergy is
not used up in the antenna; it is radiated,
and we think of this as being used up by
the “etheric resistance” or the *radiation
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registance.” We write an equation much
like Equation 1—
watts radiated
Radiation resistance= (2)
{antenna current)®

Radiation Resistance for Various Types
of Antennas

The radiation resistance for an open
antenna is

b
and = (39.7"—“‘"‘"—

Where H is the effective height of the
antenna in meters

% is the working wave in meters

F is a “form factor” that depends on
the distribution of the current in the an-
tenna.

The radiation resistance of a loop is

)'F (3)

A
(18.3——}* N*

3

‘R‘ru&‘im (4)

Where A is the length of one side of
the square coil in meters

» is the working wave in meters

N is the number of turns on the loop.

-~
“~ %

RIS

-~

éE
]

QST

37

there is little current present. To improve
te current distribution it is customary to
add a top fto the antenna and make an in-
verted “L” or else a “I” of it. The cur-
rent distribution then becomes like Figure
2. Because these shifts in current disiri-
bution must be allowed for in calculations
we have the “form factor” that appeared
in Equation 3. Radiation from the ﬁat-top
itself is small,
Cage Construction

The wires of a vertical antenna, a T
antenna, and L, or zlmost any other type
may be arranged around a circle in “cage”
fashion. This cage becomes the equivalent
of a single wire of great size and conse-
gquently the concentration of the electrical
field about it is enormously reduced. This
brings with it a great reduction in the in-
ductance of the arrangement. For that
reason it is desirable to make the lead-
down in cage form. Incidentally (and oniy
if it 1s vertical and well away from other
things) the cage construction results in
even current distribution between the wires
of which it is made. This results in a
slight reduction in resistance. (In the an-
tenna top the advantage of cage construe-
tion is doubtful.~—Tech. Ed.

I
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FIG.4 ~ ANTENNA WITH COUNTERPOISE

‘While the first of these formulas is not
very useful for getting at the wvalue of
the radiation resistances as it uses the
“form factor” (which we generally do not
know), still it is useful to compare the loop
with the antenna. It can be seen that the
radiation from the open antenna is inverse-
ly proportional to the square of the wave-
length while that from the loop is inversely
proportional to the fourth power of the
wavelength, 'This means that that loop
will 'be a very poor radiator except at
very short waves; for ordinary waves it is
good for receiving only.

The Reason for Antenna Tops and the
Form Factor

The earliest form of elevated antenna
was the single vertical wire; the next was
the vertical “harp.” The few vertical an-
tennas now in use have the wires arranged
in cage form, In a vertical antenna the
current distribution is as shown in Fig. 1,
approximately sinusoidal. This means that
the upper part iz not radiating much as

FI16.5 - DISTRIBUTION OF CAPACITIES OF
SYSTEM SHOWN IN FiG. 4

Loading Coils and Series Condensers

The purpose of a loading coil is to enable
an antenna to work above its fundamental
wavelength. This cannot be carried further
than perhaps three times the fundamental
wavelength without a very severe loss in
range.

If it is necessary to work down near the
fundamental or below it one has to bring
the wavelength down by using a series con-
denser; the British call it a *“shortening
condenser.”” This too can be done only
within certain limits—it is not practical
to reduce the wavelength below 7/10 of the
fundamental. The reason for this ecan be
seen from Figs. 1 and 3. In Fig. 1 we
have an antenna oscillating at the funda-
mental; the wavelength is 4 times the
length of the wire. If now we put in &
series condenser and make it smaller and
smaller we will finally cut the antenna
ioose from the earth entirely and it will
operate as in Fig. 8 at half the wave-
length that we had before. This is very
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nice except that one would now have to
put the coupling coil at A and it is not
convenient to build a station half way up
the pole. Whether a series condenser
should be used or the size of the antenna
decreased to fit a particular wavelength
can only be delermined by experiment or
by careful consideration of the factors of
radiation resistance, form factor, and
josses.

Counterpoises

The purpose of the counterpoise is to
reduce the ground losses by substitution of
a more efficient system than the ordinary
conducting ground. The counterpoise may
be looked at as a sereen that is to catch
all the flux from the antenna and prevent it
from touching the earth. In that case the

counterpoise should extend out at least
one-fourth wavelength in all directions.
However, in practicg: & much smaller

counterpoise proves just as sabisfactory,
which leads to the idea that it may act

QST
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mainly as a device to spread the flux »e-
turning to the base of the antenng from

the ground. ‘This is shown in Fig. 4,
which represents a T antenna with a
eounterpoise. The dotted lines show rough-

ly the distribution of the fiux. Part of the
fiux goes from the antenna directly to the
counterpoise thru the capacity between
these two things (see €, in Fig, b), part
goes from the antenna to the earth thru
the capacity of the antenna to the earth
(C, in Fig. ), and all of the fux returns
to the base of the antenna by way of the
connterpoise-earth capacity (U, in Fig. 3).
The eounterpoise is of varying utility, de-
pending on the ground in the neighborhood
of the antenna. When the ground is very
good its resistance will probably not be
improved by using a counterpoise. The
test for improvement is to see which com-
bination gives the best gignals at a distant
recelving station on the samne wnight. Tests
made at 200 meters on different nights
mean nothing at all.

Loops for Sending

UOTING from a paper by Dr. I, H,
Dellinger of the Radio Section,
Bureau of Standards, “In general
the effectiveness of a coil aerial
{loop} approaches that of an an~
tenna only when the size of the former
approaches that of an antenna.” How-
ever, the loop has advantages in con-
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FIG. | CONVERTING AN ANTENNA INTO A Lo0P
venience and because it can be used to

direct the transmitted energy or to reduce
interference when used for receiving.

Converting an Antenna Into a Loop

An ordinary antenna can be converted
into a loop in the fashion shown in Fig.
1A. It will usually operate at a higher
wave than it did as an antenna. The
condenser must be very good as it must
stand a high voltage and not show too
high losses.

This stunt should not be confused with
the cne of working the antenna multiple-
tuned with two downleads as shown for
the antenna at 1YEK in the article on Mul-
tiple-Tuned Antennas. That stunt causes
the antenna to operate at a lower wave.

Usually the range of such a large single-
turn toop is not as great as that of the
antenna from which it is made but in some
locations it may be better. From various
experimenters we Jearn that for best range
the c¢ondenser and the coupling coil should
be opposite each other as Figs., 1A and
1B, not next to each other as in Fig. 1C.
For best transmission the end with the
coupling coil should be pointed in the di-
rection of the receiving station.

Indoor Sending Loops

A sending Joop with more than a very
few turns is not efficient, hence indoor
foops are generally good for very short
waves only. A good deal of information
on indoor sending loops is given by the
article “Loop Transmission,” by Leon W.
Bishop, page 7 of QST for January, 1923.
The loop described in that paper has done
consistent 70-mile work when used at 1XP
with a small tube sending set,
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Circuits

Some cirenits that have done good work

gn small sending loops are shown in Fig.
Resistance

In loop work—especially sending——it is
very important to keep the resistance very
low. se plenty of copper in the winding,
space the turns far apart (using not over
3 of them), and use s miea eondenser or
else a hard rubber-insulated variable con-
denser. In one case the current in a loop
was increased from .6 amperes to 2.5 am-
peres by removing a winding made of No.
14 B.&S. copper wire and rewinding with
copper strip two inches wide. The insula-
tion of the winding is jmportant—use as
few insulators as possible-—and the loop-
frame should be made with as little ma-
terial as possible. Hspecially must the
frame be kept away from the winding to
prevent dielectric losses. For the same rea-
son the loop should be kept clear of the
walls, floor and ceiling. In the case of
the loop mentioned =zbove the current
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FiG 2 LOOP SENDING CIRCUITS

dropped one half when the loop was
brought within a foot of a brick house

wall,
‘The Lowell-Willoughby Loop

Altho the Lowell-Willoughby loop was
origingily designed for submarines it is
useful to amateurs living in apartment
houses that do NOT have metal roofs,

In Fig. 3A the loop is seen as applied
to z submarine. The hull acts as the
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lower part of the single turn and the
largest currents are thru it. The small
currents and high voltages are in the upper
part of the loop where they can be insul-
ated. In Figure 3B is shown the way
the Willoughby-Lowell loop can be used in
an apartment house. Such a loop was op-
erated at the home of Mr. J. A. Willoughby
at Washington, D. €. The range obtained

emppeted thra grovend - el SIS
B-dpartment-House lipe der

- Ke-Converied f'sf T Andennas
FIG 3 LOWELL-WILLOUGHBY LOOPS

with this loop was considerably better than
with the T antenna arrangement shown in
Fig., 3C.
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variety of articles and items—we have

some good ones waiting.
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From Antenna to Ground

Outdoor Lead-in Insulation

Be sure that none of the precious watts
in the antenna eircuit go to ground through
4 leaky lead-in support or lightning switch
before they reach the antenna. At old
9LQ and 8DM in the same town the
strength of received signals and also the
transmitting antenna current was almost
doubled by swinging the lead-in clear of
all insuiating supports, and by cooking
the marble base of the lightning switch
in paraffin, At still another station the
antenna current practically disappeared
svery time a rain began. The ftrouble
was finally cured by building a little dog

all around wire is a good heavy soft
galvanized telephone wire.

Joints, Don’t make short hard twists in
joining guys to each other or to the insula-
tors and the pole—not unless you want to
put up another pole right away. Make
a long “Western Union splice”-—ten inches
at least. Any wire man will show you
how—1it gives him a chance to show off.

Insulators. Porcelain knobs and eggs are
0.K. for breaking up the guy wires; the
bigger they are the worse they are bhe-
cause that means they have a bipger ca-
pacity. Use the smallest that will stand

the strain.

34
METERS

NCE CURVE

Curves on the Antenna at 3AQO

A—Curve showing the intensity of transmission in various directions from the antenna.
B—Theoretical curve for this type of antenna.

(i~ Resistance eurve for the same antenna.

Fundamental wave length seems to bhe

about 175 meters. Hump at 278 meters probably due to resonant guy wires.
Maybe nearby power line vr other wiring however.

house over the lightning switch so as to
keep rain off of the bakelite switch base.
Lightning switches and safety gaps can
now bhe bought mounted on poreelain in-
sulators. These are very good if the in-
sulators are Jong and thin, but ordinary
bus-bar support insulators are not very
good for this purpose.
Guy Wires

This squib has 34 authors; there is no
theory Im it; it iz an experience meeting
purely.

Matervial. Hard steel galvanized wire is
beauntifully strong but the stuff is brittle
and unreliable. Bronze iz O.K. but ex-
pensive and mean to handle. The best

The right way to do it iz to break up
the guys into sections that are all the
same length. Then if they do resonate
they will put ONE hump on your wave
instead of 47 of them. Make the sections
short—-the shorter the better. There is
going to be 50 meter iransmission pretty
soon and you will spoil your chances with
great long lengths of puy wire that have
only one insulator at each end.

Guy Anchors. Down at the guy anchors,
run all the wires together and put a sfring
of at least 3 poreelain egps between the
guys and the anchor. Use one string and
not one for each guy. The idea is to de-
ecrease the capacity to ground thru the
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insulators-—they are punk condensers. This
sounds funny but in one antenna it de-
creased the resistance about 2 ohms.
How Many Guy Wires. For once every-
body agrees—+the fewer the better. No,
wait—here’s a minority report from 8ML
that says use 4 sets PLUS a top back-guy.

Where Shall We Put the Guy Wires?

Again everybody agrees—Xkeep them away.

from the antenna and the space under
it. Here are some methods suggested—
keep the top guys ten feet down from the
top of the mast and use a single back
guy to take the pull of the antenna; put
a cross-arm at the top of the mast and hang
the antenna clear of the guys; make the
mast high enough and keep it far enough
from the station so that you can let the
antenna sag clear of the mast and guys.

{oncerning Antenna and Ground Leads
John . Strobel’s article in May, 1921,
QST proved pretty conclusively that a
bunched downlead from the antenna iz
debunque. He proved that while a spread-
out antenna lead does not improve the
resistance it does reduce the inductance
and let one use a bigger antenna top so
that the antenna has more effective height.
Putting it another way—one can get the
effect of a higher ontenna by using a
longer fop and then spreading out the
lead-in into a cage. 6 inches is a nice
gize; a larger one has too much capacity
to ground. It can be 3 feet across where
it hits the top, tho.

Kewpie sez that he can’t see any sense
in using caged antenna leads and then
sticking to a solid ground lead. Neither
can we; if the ground or C.P: lead is more
than a yard long, cage it too.

One of the Arizona gang forgot the
trifling detail of signing a letter that calls
attention to a waste of steam that a lot
of fellows are getting up becanse it wor-
ries them to cage the lead, spread out the
top and then bunch the wires for 6 inches
where the top and the lead join. Arizona
sez that thig is harmless because caging
the wires does not do much for the resist-
ance anyway. Correct; you took the words
out of our mouth.

Small receiving antennas win by a land-
slide. They are easier to put up, collect
less static and tune better. You won’t
hear Mr. Ether-Buster as ioud but you
will get a decent chance to hear the B5-
watter on the opposite coast. Approved
gizes (from the experiences of our gang)
appear to be—height 30 feet and length
60 feet. For B.C. work the length may
ge run up to 100 feet, but keep the height
own,

Recelvmg grounds are worth worrying
about. -There is no rule except that the
ground must be near the set. Try all
the grounds in sight; one will prove to be
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a LOT better. Sometimes a two-wire re-
ceiving c.p. has helped. A water-pipe ground
is often N.G.—who started this water-
pipe ground business anyway?

Receiving insulators should be replaced
every yvear. They don’t work so well after
the soot gets an inch thick.

Wire for receiving antennas iz worth
worrying about. A lot of the gang have
found stranded wire to be strictly N. G.
after the soft-coal furnaces have been
working on it for one week. The best
vet is No. 12 enameled solid copper. It is
good and it stays good.

Series condensers are N.G. if they warm
up. Most of the variables are strictly
terrible for use in sending antennas, Use
a condenser made of miea, a hard-rubber
insulated V.C., or one with good glass in
it. The glass is a makeshift but does not
cost as many 33$%8 as the mica does.
For the love of Mike lay off anything
that is insulated with *““moulded mud” or
that has little bakelite hushings.

Indoor sending antennas have been get-
ting polished up again since this 100 meter
thing started. Kewpie has been doing
some pretty good work with 2 Tesla Coil
operated on a bH0-watt tube at about 160
meters. Tt works best when worked just
below the brushing point. By bhanging
the secondary up honzontally a directive
effect ecan be gotten. This is the same
as (General Squier’s “resonance wave coil.”

3EM has been doing 15 miles with a
“condenser” antenna inside of a victrola
booth in a wmusic store; just two 6-foot
squares of copper screen, one under the
rug and one hung from the ceiling by
four insulators. Current .5 amps.

Speaking of 100 meters we have heard
a lot of fellows beautifully on 100 meters
and less when the main wave was around
200, DBut it is not a good idea to fry work-
ing a 400 meter antenna on a harmoniec—
the darn thing might get absentminded
and start working at 400 and that would
be all wrong.

Speaking of 400 meters have you noticed
that every A.C. tube set in the universe
seems to have a beautiful hump at double
the wave? {(’mon, gang, lay off the A.C.
plate stuff—even if you don’t believe that
a 400 meter hump does any harm it is
still nice not to vaise ‘““so much hell” on
200.

Indoor antennas again. Hey! One of the
Canadian members just rises to remark
that at 100 meters it is worth while to
think of the Hertzian oscillator again and
can the troublesome ground connection.
Por que no? ..How would it be to stretch
out a straight wire with a coupling coil
right in the center and try some 50-meter
work? It has been done by several labs,
here recently and offers relief from the
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problem of “How do I get down with a
ground lead 9 stories long.”

Antenna on houses need not be so rotien.
Forget to remember to use a ground and
uge A ¢.p. that is way up in the air. To get
the idea take a look at the descriptions of
1IBKQ, 2AHO, 6ZA, in the list on page
21 of March QS7T. And also remember old
2PM that used to be read at Denver on a
crystal—he was on a 9§ story apartment
house. Moral—don’t try to use a 9-story
ground lead; use a nice large c.p. hung
out in the middle of the street.

Concerning punk dielectrics under the
antenna., 3ZA sez that one can find bum
dielectrics that are absorbing energy by
looking for them with a wavemeter that
has a detector and phones connected. If
the old apple tree emits a buzz when test-
ed this way it must come out—no matter
what the family sez. This is a spark test
—someone pse try it with C.W. and a
chopper?

Rusty old wires. Will someone PLEASE
settle this fuss about dirty antennas?
First someone up in New England replaces
the old wire with nice shiny wire and
gets an whole flock of new amperes and
then 8Z7 comes along and sez that he has
tried it a lot of times and the ‘“‘old crusty
wire is just as good as the new.”

Perfect insulators. Someone blew in here
the other day and sed he had discovered
the perfect insulator at last—it was made
out of sulphur and had no losses at all in
any sort of weather. Only one trouble:
if there happens to be the least brush dis-
charge the darn things take fire—and then
they smell like hell!

Concerning the size of the Amtenna
Top. A list of stations too long to men-
tnon have been getting improved results by

“eanning” the little cage antenna top and
putting in its place a pair of cages, a
gingle big cage (ten feet or so across),
or else a good wide flat-top. These sta—
tions seem without exception to be in
places where the space under the antenna
swarms with trees, houses, ete. This seems
plausible; when we have a punk g

we do not try to connect to it at a single
point but cover a large area with
8 big c.p. Why not act the same way

when cm antenna has fo connect with a
chunk of szecond-grade air that swarms
with bum dielectries? Next!

Trees and houses near the antenna., If
you are not sure that trees and houses
near an antenna are “bad medlcme” send
bé¢ to the Supt. of Documents, Govt. Print-
ing Office, Washington, D, ., and ask him
to send you Scientific Paper of the Burean
of Stds. No. 282. It is called “Effect of
Imperfect Dielectries in the Field of An-
tennas.” There iz no theory at all in this
paper but a lot of cold fact. It will help
your station to reach out.
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Receiving on a buried wire. 3HS at
Washington, D. . has been doing some
very fine work in receiving on a length of
wire buried in the back yard. The sei is
down within two feet of the ground, the
ground leads are less than 3 feet long,
and there is no antenna in sight. It never
stops because of static.

Does a ground connection go staie? (me
of the Texas gang claims that every so
often he has to put in & new ground con-
nection ’‘coz the old one has got tired and
quit, After a vest it is 0.K. agn.

The ammeter is a liar. 9MC reminds us
that yvou can’t tell whether a ground has
been made better by watching the am-
meter. His big buried wire fan does not
give much wmore antenna current than
does a flock of pipes driven in the ground
but the range is many times better.

Tin roofs. The gang doeg not seem fo
have the same experience with tin roofs.
Sometimes grounding them raises the an-
tenna current, sometimes it lowers the
meter reading. The only way to see if
things have gotten befter iz to try it on
the other fellow a ways off. And itry it
on the same night—mnot on two different
nights,

Antenna Upkeep. There is all kinds
of evidence in the antenna-symposium
letters that shows that antennas go dead
after & while. The insulators accumulates
a layer of dirt and =oot and soak wup
water. The wire itself becomes coated
with oxide and sulphite, in other words
eorrodes, and its resistance increases. The
result iz the well-known decrease in an-
tenna current.

Now the funny part is that when the
owner takes down an old antenna and
replaces it with a new one of a different
type, nine times out of ten he will give
the credit for the better performance to
the new type of antenna rather than o
the new wire and insulators.

Moral: Ddon’t be too sure that your
antenna works well because it is different
than your last one. Maybe it works well
just because it is new.

Receiving loops. For short wave receiv-
ing a loop is supposed to be poor, It is
not too poor, tho, as about haif of the bX
atations in Washington, D. (%, are receiv-
ing 8th and 7th distriet stations nightly on
loops with detector and one stage audio
—no 1.8, at all For detailed dope zee
“The toop receiver at 3ZY” in April, 1922,

ST, Hm also ALR’s station description
in April, 1928, 412,5'2" Bu, Standards pub-
lication No R, 124 T, “Wavelength

Ranges for 4-Ft. \quare Coils with Various
Turns and Tuning Capacities,” {Radio o,
780) will also help.

The main reason why results are mnever
obtained when a series condeunser is used
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is because it is difficult to secure a good
condenser that will stand C.W. without
absorbing all of the power that we try
to put thru it

Lead-Ins. There is more to a good lead-
in than simply providing enough insulation
g0 that it does not flash-over. The in-
sulator should be absolutely waterproof,
should have low losses; in other words
should be made of the very best material
and have not very much of that. This does
not mean that the lead-in insulator is to
be small, it means that there must be a
small amount of material well located.
There is not, as far as we know, a satis-
factory amateur lead-in bushing on the
market now. About the best thing we can
do now is to bring the leads thru the center
of a window-pane. The figure below shows
other suggested arrangements.

If the lead-in insulator can be put thru
a thin piece of material rather than thru
a wall, the losses will be very much less.

Notes on the
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Mr. D. W. Richardson, formerly of 3XM
tells of a case where a lead-in passin aﬁ
thru a very good insulator in a brick w

added 4 ohms to the antenna system. Mr.

L

~——
Metal ends
“/{vuﬁ;rz‘m:;- matgeiad

-

M. B. West in one case found that the
removal of a very large composition lead-
in insulator decreased the antenna capacity
by 109%. At WWV a 20% increase im
antenna current was obtained by taking out
a very good electrose bushing and running
the lead thru the center of a window-pane.

Resistance of

Receiving Antennas
By John C. Warner *

antennas, but the receiving an-
tenna has been given much less
attention. The reason is that any
improvement in the sending antenna gives
a definite increase in the antenna current
while the advantage of low resistance re-
ceiving antenna is somewhat obscure.
The majority of antennas that are used
only for receiving consist of a single wire
with & mediocre ground connection. It is
not hard to see why such antennas are
used; most tuners today are regenerative,
either tuned plate or feed-back. The pop-
ular idea of such a cireuit is that regen-
eration introduces energy into the grid
circuit which produces the efect of a
negative resistance; further. that the total
effective resistance on the grid circuit can
in this way be reduced indefinitely until
the tube goes into oscillation. Experi-
mental proof on this point is incomplete
and not at all conclusive. Ballantine main-
tains that even with maximum regenera-
tion the signal strength is proportional to
the current in the antenna, which is of
eourse inversely proportional to the an-
tenna resistance. On the other hand many
well known engineers support the state-
ment that (at least within wide limits)
an increase in 1egenerat10n Wﬂl completely
eompensate for an increase in the antenna

Formerly  Asgistant Dhysicist, Bureau nf Stand-
ards, Radio Hectlon,

UCH has been written on the reduc-
tion of the resistance of sending

resistance.

However, even if we can compensaio
for the antenna resistance by regenerating
into it, it is highly objectional to allow a
receiving set to radiate energy from the
antenna, either continuously—as when re-
ceiving C.W.—or intermittently during the
process of {funing into modulating C.W.
For this reason present development is
coming to be along the line of circuits
which do not regenerate into the antenna,
either by reason of not regenerating at
all or else by regenerating into an inter-
mediate tuned eircuit which is in no way
coupled to the antenna., Thus, regardless
of whether a low resistance is of vital
importance when used with the usual
broadeast receiver, there are sufficient
reasons for seriously considering the re-
duction of antenna resistance for other
types of sets today and for nearly all seis
in the future. Attempting to increase the
gignal strength in spite of the antenna re-
sistance by making the antenna higher is
not satisfactory. 'The mechanical struec-
ture required for a high antenna is diffi-
cult, the ratio of signal strength to siatic
is not as good as on & low antenna, and
finally a high antenna is less selective
than a low one. 'The only means of in-
ereasing the antenna current iz to de«
crease the antenna resistance,

The resistance of a receiving antenmna
may be considered as having three com-
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ponents: radiation resistance, resistance of
eonductors, and resistance due to losses
in the dielectric of the antenna (includ-
ing the earth underneath ity. The dielec-
tric loss component is by far the largest
of the three and at the same time is the
only one which can be reduced to any
great extent.

A series of experiments was made at
the U. §. Bureau of Standards from which
conclusions may be drawn as to the proper
method of reducing antenna resistance.
These experiments were made on what is
known as a two-plate condenser and tuner.
The plates consisted wf itwo pieces of
copper screening 45 to 180 centimeters in
width and from 180 to 400 centimeters in
length, mounted one over the other and
not grounded. The upper plate corres-
ponded to the usuajl overhead antenna and
the lower plate to the usual ground or
eounterpoise. Resistance measurements
showed that when sufficient precautions
were taken to keep all solid dielectric out
of the field of the antennsa, the resistance
fell to a wery low value, in some cases
to less than 1% of one ohm at 200 meters.
The introduction of solid ohjects such as
boards between the two plates increased

the resistance to as much as double the -

original wvalue. Tt was found ncessary
to make the lower plate considerably larger
than the upper in order to sereen the
upper plate from the ground and to pre-
vent the losses which would otherwise re-
sult from ground current. Measurements
of veceived signal strength were made,
comparing the signal of the condenser an-
tenna with that gotten from two small
loops. one having two furns 90 centimeters
by 125 centimeters and the other seven
turns 30 centimeters square. Tests were
made only on & non-regenerative detee-
tor with I.C.W. signals, Below 300 meters
the two-plate antennas gave far greater
signal strength than the loop, in some cases
as much as 10 to 1, Above 300 meters
the difference was less and at 1000 meters
gm two-plate antenna was dguite ineffec-
ive,

Two conclusions may be drawn from
these tests: first, the two-plate condenser
antenna iz worthy of serions study and
more experimental investigations in short

ave receiving {and why not transmitting?
--Hd). Becond the method of reducing the
resistance of the two-plate antennas might
well be applied to elevated antennas with
equal success, Practically this means to
make the antenna of the ordinary cage
type, not too far off the ground, and then
to use a counterpoise extending far out in
all directions from the antenna. The coun-
terpoise must be very well insulated with
as few insulators as possible and must
have enough wire to keep stray fields from
the antenna direct to the ground. The
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entire arrangement should be placed as
far as possible from trees and buildings.
The best dimensions ean be determined
only by trial but the general procedure out-
lined should make possible much lower an-
tenna resistances than ever found in the
haphazard constructions so widely used
at present,
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What Antenna Wire?

By C. P. Sweeny, 5KM

Stranded Wire
Stranded wire of any kind has higher
resistance than solid wire when worked at
radio frequencies. The wire rapidly gets

very much worse when it corrodes. Solid
wires are cheaper, easier to hs}ndle,
gtronger, and have lower resistance. {(Note

--This applies to stranded bronze, copper,
and aluminum, whether as a T-strand cable
or in the shape of some of the fancy braids
now soid.—Ed.)

Litzendraht

The only stranded wire that has lower
resistance than solid wire is the so-called
“litzendraht” made of wmany strands of
fine enameled or silk-covered wire braided
together. Experience shows that at 200
meters these strands must.be so fine (at
the most No. 38 B.&S.) that it is almost
impossible to make up a length without
broken or ‘“crossed” strands which will run
the resistance away above what is expected.
It does not matter, tho—*litz” is impracti-
cal stuff to put out of doors anyway.

Bronze

Bronze is stronger than plain copper and
not so much subject to the effects of cor-
rosion as copper. However, I want to call
the attention of the reader to the -fact that
an alloy always has a resistance higher
than that of the poorest conductor used
in the alloy. The conductivity of the alloy
antenna wires is low as compared to copper,
% to %5 as much. In addition the bronzes
are very hard to handle and solder.

Copper, Copper-Clad Steel, and Aluminum

This brings us down to the solid wires
{not stranded) with a choice of copper,
either hard or soft drawn, copper-clad steel,
and aluminum. Any one of them is prefer-
able fo the other wires above.

Copper-clad wire has about the same re-
gistance as solid copper. {(This statement
does not include the cheap electro-plated
“coppered wire.”—Rd.)

Aluminum can be compared with copper
as follows, For the same direct current re-
gistance aluminum has a cross section of
about 1.59 times as greai as copper. Be-
eause it is well known that high frequency
currents travel on and near the surface of
the wire and because the aluminum wire
has a larger surface it would appear that it
should offer a lower high-frequency resist-
ahce than the smaller copper wire. How-
ever, the larger skin of the aluminum wire
ig an aluminum skin and has about 1.59
times as much resistance for the same area
80 that in reality the h.f. resistance, like
the D.C. resistance, will be nearly the same

for a copper and an aluminum wire that
has 1.59 times as large a cross section,
In other words—Tfor either antenna or
direct current work an aluminum wire is
equal to a smaller copper one 4 sizes up
in the B.&S. gage. .

Weight and Strength

Aluminum has {(for the same condue-
tivity) about 1.3 times the strength and
a little less than %% the weight of copper
wire. Consequently the strain on the
towers is less, altho part of this is made
up for by the greater effect of the wind
on the larger aluminum wire,

Copper-clad wire is guite a lot stronger
than either aluminum or hard-drawn cop-
per, and hard-drawn copper is somewhat
better than soft-drawn copper. _

Bronze is the strongest of all, but the
reasons for throwing it out have already
been mentioned.

Pliability

Soft drawn copper is the most pliable
of all and stays so, but it is not very strong.
Hard drawn copper, hard-drawn aluminum,
and copper-clad steel are all only moderate-
Iy pliable and must not be kinked. Hard
drawn copper becomes brittle with age;
aluminum does not do this because after the
first coating of oxide, it does not corrode
further. (This seems a bit doubtful. Cop-
per and aluminum both become quite
brittle when not subject to corrosion, per-
haps for the same reason thi* ‘vibration
fatigue” causes machine and bridge parts
to erystalize and break.—Ed.)

Corrosion

Copper, copper-clad, and bronze wires
soon acguire a green or black coating that
serves as a protection against further cor-
rosion and does not increase the h.f. re-
sistance very much. Aluminum is not at-
tacked after the first thin film is formed,
hence maintains its conductivity. .

All rules fail where there are chemical
or soft-coal fumes; corrosion will then go
deeper, probably less in the aiuminum than
with other materials,

HEnameled copper does not corrode until
the enamel comes off., {Several stations in
soft-coal regions are getting good results
with No. 12 enameled copper wire. Both
the Belden Mfg. Co. and the Acme Wire
Co. make enameled antenna wires.)

Sleet

The oxide coating on an aluminum wire
is slightly greasy and sleet will not adhere
to it as easily as to copper. I do not say
that sleet will not stick to aluminum, but
only that it will not stick as readily.



Joints

Joints in copper and copper-clad steel
offer no difficulty if ordinary care is taken
not to nick or kink the wire. Between
aluminum wires I have found the McIntyre
sleeve to make a good joint. Trouble was
found In making a connection to the
lightning switch. I get a very good con-
nection at this point by using a large
Mecintyre sleeve and joining with it the
{bunched) antenna wires to & short piece
of heavy copper wire which was then con-
nected to the switch. (This is unusual;
power companies have found that they can-
not use copper Melntyres on aluminum
lines because of ecorrosion and must use
aluminum sleeves. It would be better to
make the antenna so that there would not
be any joints at all in it, This is perfect-
Iy easy to do.—Tech. Ed.)
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Price

Copper-ciad is the cheapest, bronze the
dearest and between them lie copper and
aluminum. Some may think the price of
aluminum is more than that of copper.
Aluminum does cost more per pound than
copper but you get more than twice as
many feet of aluminum per pound. There-
fore the aluminum will be cheaper. How-
ever, for the small amateur antenna the
price of either will not be a factor.

{Thanks are due various correspondents,
especially the Copper Clad Steel Co., the
Bureau of Standards, and Messrs. Frank
Conrad and W. F. Grimes for the informa-
tion on copper-clad and litz. wires, which
imformation has been used partly within
the article and also in the shape of editorial
notes.—Tech. Ed.)

Your Station According to Underwriters

National Electrical Code that re-

quired protection out of all propor-

tion to the dangers of such stations.
This code in recent times became intoler-
able and after a series of conferences in
which R. H. G. Mathews represented the
A.R.R.L. there were drawn up “Tentative
Regulations of the National Board of Fire
Underwriters.” These were issued in
pamphlet form in May, 1922, and while
they are not officially in force are neverthe-
less universally recognized by all insurance
companies to the complete exclusion of the
old requirements., This new code is an
entirely reasonable one and adjusts the pro-
tection to the station.

T one time private radio stations
labored under an oppressive

The regulations have back of them the
authority of the National Board of Fire
Underwriters and it is foolishness to install
a station that does not comply with them
in every respect; not only does this invite
fire but it also g very likely to cancel your
fire insurance if a fire does occur. The
comparatively slight expenditure requlred
to meet the Underwriter’s requirements is
therefore money very well spent.

A copy of the “Tentative Regulations of
the National Board of Fire Underwriters
for Radio Signaling Apparatus” may be
secured free of charge by writing to the
Underwriter’s Laboratories, National Board
of Fire Underwriters, 109 Leonard Street,
New York City. The rules should be fol-
fowed to the letter, not only as regards
the antenna and ground lead but also as
regards the station wiring, which must be
in wcomplete accord with the National
Flectrical Code.

Approved Apparatus

Unapproved apparatus absolutely should
not be used; it will have the same effect in
cancelling insurance as will ignoring the
rules completely.

Excepting only that no lead-in bushing
has been approved, the Underwriters now
list as approved almost anything that is
required to make a radio station safe. This
is not an entirely satisfactory state of
affairs as it is extremely hard fo get a
lead-in tube that satisfies the requirements
unless one lives in a large eity. It is
hoped that approved tubes will make their
appearance soon. In the meantime we can
{6llow a letter by Mr. Dana Pierce of the
Underwriters’ Laboratories in which he
says, “It has not appeared to us at all
necessary to approve special lead-in tubes
for such service, as any substantial por-
celain tube or tube of good non-combustible
insulating material is acceptable.” The
dlmensmns of the tube must, of course, be
in accordance with reqmrements

A list of radio appliances approved by
the Underwriters’ [aboratories wup
February 7th is as follows:—-

Barkelew Kiectric Mfg., (o., Middletown, Oh
Barkelew Lightning Arrester Switeh, Cat. Na 602.
Barkelew ‘Tube No. 622,

Barkelew Tlectric Mfg. (u, Middletown, Ohio
Barkelew Antenna Grounding mwm'h

Brach Mfg. Co., L. 8., Newark,

Brach Vacuum Radio Protecior.

Brach Radio Vacuum Gap Lightning Protecior,
Trpe 210.
L. &, Brach Mfg. Co., Yacuum Type 228,

HBransion, Ine., Chas. A., Buffalo, N. %,

Rravston varuum tube lightning arvestors R-B1.

Connecticut Elee, Mfg. Co., Bridgeport, Conn.
5.0.D.T. radio antenna grounding azwiiches,

Nos. BR7, BRY, B8K, 590,
E\}ubvher Condenser & Radio Corporation, New York,

Cat.

“Tracon’ rvadio appliance.
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Electra Lightning Rod Co., Cresco, Ia.
‘Type R. lightning arrestor of the air gap type.
Electric Seryice Supplies Co., Philadelphia, Pa.
“Keyatone” lightning arrestor of the air-gap type.
Foote Pierson & Co., Inc., New York, N. ¥.
Argus lightning arrestor of the air gap type.
Freeman E]ectric Co., E. H., Trenton, N. J.
“Hystatic” lightning arrestor of the air gap type.
“Little Joe” lightning arresters of the air gup type.
General Electric Co., Schenectady, N. Y.
“C. 8. lightning arresters of the vacuum type-
JQ-13160.
Heinemann Electric Co., Philadelphia, Ps.
Single-pole, double-throw knife switch for use as
lightning switch.
Heinemann Electric Co., Philadelphia, Pa.
“Sengory” lightning arresters of the air-gap type.
Horne Mt‘g Co., Jersey City, N.

“Horne”, lightning arresters of the air-gap type.
Jacobus, E.. Newark, N. J.
“Jacobus’ Type JSW

arrester,
Jewell Electrical Instrument Co., Chicago, Il
“Jewell” radio lightning arrester of the air gap
type.

vacuum gap lightning
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E-A-K-A Radio Co., Bellevae, Pa.
“K.A-K-A" lightning arrester—air gap.

Radio Productis ﬂorporatmn, Detroit, Mich.
“Ne Aerial Rad-o-plug” radio apphance.

Radio Receptor Co., Inc.,, New York, N. Y,
“Anchor’” lightning arrester—air gap type. .
Radxo Hales and bervice Corporation, Chicage, L

“Super Antenna” radio appliance.
Rehahle Electric Co., Chicago, Ill.
“Frost” air gap hghtmng arresters.
o3chvcre11:z«rer & Conrad, Inc., Chicago, 1L
“8. & C." lightning arrester, Type FCR.
Shinn Mfg. {m., W. €., Chicago,
Type SA 2" nir gap lightning arrvester.
Teleradio Enginecring Corporation, New York, N. ¥.
“Teleradio” lightning arrester—air gap type.
Trumbull Electric Mfg. Co., The., Plamvﬂle, Cann.
S.P.D knife switches, Cat. Nos. 8747,
Weatern Eleetric Co., New York, N. Y.
Type 1-A iransformer.
Westinghouse Elec. & Mfg. Co., East Pittsburgh, Pa.
Radio protector H-856991 Type PB.

5. K.

Laboratory Oscillators

A low-powered portable oscillator or “driver’”
station can have.

Instruments and Measurements” and may be

is ene of the most useful things that an amateur
As pointed out by Mr. White, it may be used a separate
calibration of receiving sets and wave meters, and to measure resistance, capacity, and inductance,
both inside the station and for the antenna structure.
Itere; they may be found in Circular 74 of the Bureau of Standards.
obtaned from the Superintendent of Documents at
the Government Printing (Office at Washington, D. C., for 80¢; it is worth the money.~—Ed.

eterodyne, for the

It is not necessary to give detailed methods
This circular is called “Radio

A Short-wave Oscillator
By Elliott White, 1YB

HE handiest oscillator I have found
for general testing, measurements,

and calibration is shown in Figure 1.

The circuit explains itself. L,M,N,C, ia
the tuned circuit. The main inductance L
is made of 20 turns of No. 18 D.C.C. wire
wound on a 3l%-inch tube. The winding is
tapped at the tenth turn. With this coil
the sct will ogcillate over a range of 50 to

376 meters. Other ranges may be secored
by substituting other coils. The two ex-
ploring coils M and N are made of four
turns of No. I8 annunicator wire wi

inch leads which are sohdlv yapped {0~
gether, € Is a variable condenser of .001
mlcromrad maximum ecapacity; ¢, is &

. fixed mica condenser of .0003 microfarad

capacity. The values of (; and C, are not
very critical; they may be paper telephone
condensers of 0.5 microfarad capacity. R
ig the usual grid leak; it may have a value
of 50,000 ohms. ¥ is an iron-core choke
coil whose exact value is not at all im-
portant, provided that its resistance is be-
tween 500 and 1,000 ohms. The use of
the milliammeter, V, will be explained later.
The tube had better be an oxide-filament
b-watt sending tube such as the Western
Electric “E” or 205-B tube. The plate
supply voltage may be 220 volts from dry
cells or from & motor generator or dyna-
motor., If the voltage is taken from a
machine it had better be bhattery-driven.

To measure the wave length of an un-
known cirveuit the entire rig is set up as
shown, with N loosely coupled to the wave-
meter WM, and M loosely voupled to the
unknown circuit ¥ which is to be measured,
The switch 8 should be closed. TFirst set
the condenser of the wave meter at zero so
that it is sure not to he on the same tune
as the unknown civenit. Then rotate the
condenser ¢, of the oscillator very siowly
and watch the needle of the milliammeter
{or voltmeter) <los,e1y. When the oscllla-
tor comes into tune with the ecireuit, ¥,
some power will be taken from the ﬂb(,llla-
tor by X and the input to the tube will rise
‘ﬁuddenlv, that is to say there will be a
quick jump of the needle of the meter.
The setting where this jump happens should
be found very carefully, and if there is any
doubt the adjustment should be repeated
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with loose conpling between M and X.
Now leave both X and (, alone and turn
the wavemeter condenser until the needle
of V jumps again, The wavemeter is now
in tune with the oscillator and as the
ogeillator is in fune with X this of course
means that WM and X are on the same
vave, The reading is quite exact. It is
perfectly obvious that X mav he another
wave meter, a receiving set, or an antenna
eircuit, In any case 1t is a qQuite simple
and rapid process to make s serieg of wave
iength readings for different adjustments
of X,

If X is an oscillating receiver or another
laboratory oscillator, measurements may be
made u different way. The switch & is
opened and the condenser ¢, is slowly
turned while listening o the note in the
headset P, When the oscillator comes into
tune with the set being iested, the beat
note will go down to zero. On either side
of the correct adjustment the note in the
phones " will go up rapidly. Anyone that
hag ever listened to C.W. gignals will
understand this at once,

The device is very sharp in its indica-
tion and much easier to handle than the
conventional buzzer-and-crystal wavemeter,
The long leads on the exploring coils save
a lot of trouble in getting proper coupling.
There are many uses to which the set can
he put, such as in the construction of re-
ceivers for various wave lengths, adjust-
ment of r.f, transformers, adjustment of
& super-heterodyme, getting fundamental
wave lengths of coils and antennas, measur-
ing Inductance, capacitance, and resistance,
and studying the various wave lengths fo
which the component parts of even a simple
receiving set respond at one setting {(a
chance for a lot of interesting results here
that have been overlooked) and finally the
oscillator may be used as 3 separate
heterodyne.

For rough work the vscillator iiself may
be calibrated in wave lengths by the method
first described. This calibration should not
be depended on too much, however, as it
will ehange somewhat with variations in
the filament current and the plate voitage
and also may change materially if a differ-
ent tube is put into the socket.

The use of the voltmeter as a milliam-
meter is a trick worth knowing. For wave
meter work it is not espeeially necessary
to know just what plate current iz flow-
ing as long as the changes can be noticed
but for other work the use of the voltmeter
as g milliammeter is a very helpful kink,
The voltage scale may be transalated into
milliamperes by dividing the full-scale read-
ing of the instrument by the {(measured)
resistance of the instrument and then multi-
plying by 1000. For instance, my instru-
ment has a 0-10 scale and s resgistance of
200 ohms. Then divided by 200 gives .05
amperes as the current reguired to give a
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full-scale reading and when this iy nr 1ti-
plied by 1000 we get 50 milliamperes. In
other words it takes 50 milliamperes fo
make the instrument show a reading of 10
volts, so that each volt on the scale repre-
sents s current of 5 milllamperes. Thus
the instrument stands at 7 for the normal
plate current of & five-watt tube and at
less than 1 for the normal grid current
of the same tube, It can accordingly be
nsed aiso for the adjustment of a small
W, iransmitter.

A 100 to 3000 Meter Oscillator
By H. J. Walls,» WWV

Excerpted from « Buresu of Standards
bulletin titled “A Low-power Electrom

res
PN

4 P A
Tube Fenerating b for Laboratory Use,
Frequency range 100 to 8000 Kilocycles per
Second.”

HIS low-power electron tube set utilizes
a bH-watt power tube. The set is
capable of supplying about 250 mil-
liamperes of radio-frequency current &0 a
low-resistance tuned cireuit at any fre-
guency within its range. v
The circuit is shown in Figure 2. in-
ductor A is used when it iy desired to
obtain frequencies from §,000 to #30 kilo-

q!.
- asov
g /a_,oooj e,

ms gt{
o

P

2hd

rarictar gy
9 Coupling
I3 31;’ Fars ;lj o

eycles (100 to 475 meters) and inductor
B is used when frequencies from 1,000 to
100 kilocycles (300 to 3000 meters) are
desired. 'The small coil A consists of 24
turns of No. 18 B. & 8. gage D.C.C. wire
wound on & tube 37 inches in diameter
and about 2% inches long. The space
occupied by the winding is about 134 inches.

¢Junior Flectrical Engineer, Radio Section, Buresu
of Standards.
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Taps are brought out from the &th, 12th,
and 17th turns and are staggered some-
what so there will be no danger of the clip
touching. The taps are made by twisting a
two-inch loop of wire, After the winding
is compieted the insulation is removed from
the wire which forms the loop and it is
then firmly twisted together and soldered.
The large coil B consists of 200 turns of
No. 22 B, & 8. gage D.C.C. wire wound on
tube 5% inches in diameter and about 9
inches long. The winding occupies 7%
inches. 'Taps are brought out from the
30th, 46th, 60th, 75th, 90th, 100th, 110th,
126th, 140th, 155th, and 170th turns. If

Wouldn’t This Make an
“Ampere-Hound” Sad?

This is the antenna
transfer switch at the
famous POZ, Nauen, Ger-
many.

The interest centers in
the antenna ammeters.
The one to the right has
& 0-300 scale which suf-
fices for low power. That
to the left goes from 800~
1600. 'The operator is
tuning: up hence the read-
ing it at the moment a
migerable 650 amps.

Nauen is getting a new
set with which they hope
to get 2 decent antenna
current.

international Newsreel
photo.

would be desirable to place the completed
coils in a warm oven for a few hours and
then to give them a ecoat of good insul-
ating varnish (not shellac) to exclude
moisture. The coupling coil consists of 2
or & turns of wire (about No. 16 or 18
B. & 8. D.C.C.) about 4 inches in diameter.
It is arranged so that the wave meter may
be readily coupled to it for measuring the
frequency of the circuit. This coil may be
dispensed with if desired.

Condenser €, is a variable air condenser
which has & maximum capacity of .001
microfarad. Condenser C, is a paper con-
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denser having a capacity of 1 microfarad.
It is used to by-pass the radio frequency
around the high voltage supply. The radio
frequency choke coil consists of about 100
turns of No. 25 B. & 5. gage D.C.C. wire
wound in a gingle layer on a 4-inch tube.
Its purpose is to prevent any radio fre-
guency current from flowing into the high
voltage supply. A variable resistance

ecapable of carrying 50 milliamperes (grid
leak resistances of the type sold for 250-
watt tubes are suggested.—Ed.) is inserted
in series with the high voltage supply.
This resistance should have a value of
about 10,000 ohms and be variable.

It is

used to vary the plate voltage supply and
consequently the radio-frequency current
in the oscillatory circuit.

The apparatus should be wired up with
wire not smaller than No. 18 B, & 8.
gage, encased in varnished cambric tubing
{“spaghetti”). Lamp-cord with a clip
gsecurely soldered to one end is very con-
venient in making the connections fo the in-
ductors.

It will be found that the maximum cur-
rent will be obtained when the condenser
C, is set at full scale. In view of this

fact it is well so to adjust the inductor
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clips that the desired frequency (wave
length) is obtained when the capacity of
this condenser is near maximum. It will
also be found difficult to obtain as great a
eurrent on the lower frequencies (longer
wave-lengths).

If the generating set is to be used for
precise work such ag wave meter standard-
ization by signals of known wave length it
ig desivable %o surround it completely with
fine mesh screening which is grounded. It
wonuid also be well to ground the eircuit at
some Jow potential point as for example
the negative side of the fllament. In order
t0 get very close adjustment, a stick about
4 {eet long may be fastened to the knob of
the condenser €, and adjustments made by
means of this stick.

The filament current for the tube may be
A.C. supplied by a small transformer with
a tap in the center of the secondary wind-
ing or by s storage battery., (Our experi-
ence has been that the voliage of vommer-
cial lines is far too unsteady for such work.
—fd.) A storage battery iz preferable.
The plate current may be supplied by a
small generator or by small block “B” hat-
teries. This generating set has been oper-
ated on voltages as low as 80. A higher
voltage is preferable, however.

The meter should have a range of 0.500
milliamperes (one half ampere). It is
very desirable to have this meter in the
eircuit as it indicates when radio frequency
energy is being generated.

Amateur Radio

Again Proves Its Worth

N amateur operator in Cleveland
A standing by his apparatus through
- which he had just received a ecall
for assistance—

A small power boat, sheathed in ice and
carrying coast guardsmen and & doctor
heading out to sea in the teeth of a forty
mile gale—

This was the scene enacted in Cleveland,
Ohio on March 28th when amateur radio
performed an invaluable assistance in help-
to secure medical attention for Harry
Holzworth as he tossed in a fever of ton-
wilitis and near-pneumonia in his bed on a
waterworks erib, five miles out in Lake Erie
beyond Cleveland harbor.

A spark coil transmitter had been in-
gtalled on the ecrib with the amateur call
KAJO. It was cperated by Mr. Keller, one
of the attendants, and was frequently used
fo communicate with shore. BAUV in Cleve-
tand was listening in between six and seven
one evening when he heard the call for
agsistance from the crib station. He
answered and received a message to the
effect that one of the three men, marooned
out there five miles from iland, was sick
and needed medical attention. R2AUV de-
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livered the message to the city waterworks
commissioner, just as thousands of mes-
sages are delivered daily by members of
the A.R.R.L. Preparations were com~
menced to make & trip to the crib and bring
the gick man ashore. At one o'clock 8CUR
and 8AUV received another message that
the condition of the sick man was rapidly
becoming worse and that a doctor was re-
quired immediately.

A few minutes after this message was de-
livered, the coast guard power boat left
the harbor, and passing the breakwater,
headed into the open zea. After what
seemed £o be hours, the lifeboat neared
the erib; but on account of the heavy seas,
it was impossible to effect a landing. There
was only one recourse. The power boat
circled the crib about a dozen times while
the doctor shouted advice to the other two
men on the crib. In this way the doctor
learned the condition of the man who was
ill and shouted back instructions for proper
treatment. The men on the power bhoat
saw that there was nothing else that they
could do, so fthey headed again for the
harbor. The gale was increasing and the
little ¢raft barely escaped destruction im
returning.

fmmediately preparations were started
to send a larger tugboat to the aid of the
stricken man; but the storm increased to
such an extent that it was useless to try
to make a landing at the crib. All through
the day the crib was in constant communi-
cation with land by means of amateur radio
and words of encouragement were sent to
the men on the crib and the sick man’s
family was always informed of conditions
on the ¢rib. At five thirty in the evening
the storm abated somewhat and the tug-
hoat was able to go out and make a land-
ing at the erib, whereupon the sick man was
rescued.

8o it is that amateur radio has again
proven its worth. At a time and in a piace
where there was no other means of com-
munication, the ever watehful radio ama-
teur on the job to handle the messages
which probably meant the saving of a
human life.

Long live amateur radio!

—H.FM.

LEAD-IN ARRANGEMENT

Good

Soor o
Rrgeded o Ak 3acks
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How Cum?

LA’I‘ELY some of the w.k. proprietors of

rock - ¢rushers, gravel - grinders and
. ether - busters (or whatever other
tities big watt-eating spark sets may have)
have been breaking into print in defense
of spark transmission. We're mighty sorry
to see this. We think the dead past ought
to be permitted to bury its dead spark sets.
it is perfectly true that it is legal to own
and operate a gpark transmitter, but it is
also legal to use a decrement of 0.2 which
everybody knows is more than we really
can afford in these days of ether con-
grestion. )
We don’t want to be misunderstood; QST
is not in favor of prohibiting the spark by
law—mnot yet. We do not believe in pro-
hibition. There are many amateurs with-
out the financial means to change over on
sudden notice to tube sets, and to forbid
sparks would be to exclude them from the
rights and privileges of amateur radio. We
do discourage spark transmission, but the
AR.R.L. has opposed the attempts occa-
sionally made to outlaw the spark by those
folks who would bhenefit commercially by
such a change.

Vet the spark must go, and there is no
use blinking at that fact. It simply cuts
entirely too big a swath thru the ether.
Its present-day boosters claim that that it
is & most effective relay transmitter. By
a strange anomalism this is true-—in fact,
it is too darned effective. Think back a
little over a year ago, fellows, when every-
thing was spark except a few hardy
pioneers who were breaking into C.W.
There were but these few C.W. sigs to be
found on a tuner and the C.W. crew had
8 great time of it—no QRM, long jumps,
everybody happy. With the spark, however,
things were well nigh intolerable. It got
s#0 that there were so many of us, using
big sparks, that only the very few with
extra punch could get messages thru the
QRM. And so the big bunch of us switched
to C.W., where the inherent sharpness of
the wave has permitted us to continue to
enjoy our radio altho our number grows
daily. With our abandonment of spark,
the few remaining spark-hounds are having
as much sport as the original C.W. path-
finders. There’re alone in their glory,

AMERICAN RADIO RELAY LEAGUE
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16,000 other amateurs have changed to
C.W., and of course their sparks are
offective. Where they hadn’t a ghost of
a show thru regular amateur activity, they
are succeeding immensely today when most
of the bunch have had consideration for
the rest of the world and changed.to tubes.
But suppose the rest of us were back on
spark—then where would the “effective-
ness” go?

Dr. Goldsmith recently likened C.W. {o &
motoreycle, narrow and speedy, darting
thru the traffic right fo its destination,
while he compared the spark with a big
lumbering street-car, which not content
with its already huge dimensions had
equipped itself with vast wings extending
out a block on each side, and then ploughed
up the street bowling over people into the
gutters, mowing down autos and buiidings,
and leaving death and destruction in its
wake as the toll for occupying an un-
necesarily broad channel. The doctor hit
the nail on the head—the spark eats up
too many cycles to be tolerated much
longer,

Consider the C.W. set, quiet, less ex-
pensive for the same reliable range, cap-
able of reaching untold distances, letting
the neighbors exist in peace whether they
be listeners or fellow amateurs, and making
it possible for hundreds of stations to work
where one spark formerly stood. Our spark
friends cite the fact that C.W. stations
are constantly heard calling CQ in an effort
to establish communication. The answer
is that C.W. is still young and our tuners
are hardly yet properly arranged to take
the fullest advantage of it, nor have we
become acquainted with all the benefits of
working on schedule, in which C.W. par-
ticularly shines. The difficulty of hooking
up in C.W. work is a tribute to the sharp-
ness of the method—the sharper the wave
the harder it will be. But do we for that
reason want to go back to spark? A
thousand noes! Of course a spark signal
gets thru—it forces its way willy-nilly onto
thousands of tuners where it is an un-
welcome guest, just to be sure of attracting
the attention of the single operator it wants.

After all that is what is going to kill
the spark—it's selfish. And so, we think,
is the operator who sticks to that method
of transmission. ’
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Bugaboo Nr. 1,234, 567, 890.

NDER the title “Anti-Amateur Or-

dinances” we had some things to say

last month calculated to help in those
unfortunate communities where ill-advised
movements are undertaken to label amateur
radio stations as “nuisances” and prohibit
their operation in favor of broadcast re-
eeption.

Recently several additional bits of help-
ful information have come to light——things
which we here put forth for the help of any
amateurs in such cities. At the Radio
Telephony (Conference in Washington in
late March Secretary Hoover said: “The
Government owns the ether.” This is very
significant. If our federal government
owns the ether, no one else has the author-
ity to make regulations for its use: no
municipality has the power to limit or ex-
pand any privilege granted under a feder-
al license except in the matter of police
regulations fo control things strietly of
local concern. Under the constitution of
our country matters of interstate aspect are
subject to the federal government alone,
and that the Department of Commerce so
believes is attested by the following extract
from & letter written by the Bureau of
Navigation recently to an A.R.R.L. member
in a Kansas town:

“The federal laws give to the Sseretary
of Commerce control over radio iransmit-
ting stations carrying on interstate com~
munication or which would cause interfer-
ence with interstate communication, and
the city outhorities ecan not make regula~
tions governing wmaitters over which the
U. 8. Government has control.”

Now do wou remember the “anti-ama-
teur” ordinance actually enacted at Atchi-
son, Kansas—the ordinance which was said
to prophibit amateur transmission within
the city limits, and which was used in cer-
tain quarters as an argument for such
attempts in other cities? Here is what Mr.
QOrlin A. Weede, City Attorney of Atchison,
writes us under date of March 30th:

Iy
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“The Atchison radio ordinance does wnot
prohibit the operation of licensed amateur
telegraph transmitting stations. In the first
place, o city ordinance cannot supersede a
Federal stutute; and, sscondly, the ordin-
ance itself as enacted by the Atchison City
Commissioners dees not apply to same.”

So that’s that. Our members are re-
quested to give wide dissemination to these
significant aspects of the amateur-novice
problem, and to act promptly and vigorous-
ly along the lines suggested in our previ-
ous editorial, if ever such a movement is
started in the community in which they

reside.
Ouch!

E amateurs have had many things
blamed upon us but nothing quite so
) funny as came the way of Canadian
Gieneral Manager Duncan during the ill-
starred Trans-Canadian Relay of late
March, We've been accused of causing all
the funny noises that broadecast listeners
hear in their phones, from static to leaky
are-light ecircuits, from howling amplifiers
to noisy B batteries. But we are used to
thai—those are tiangible things, definite,
capable of e¥amination and correction.
When something happens like hefell Mr.
Druncan we don’t know quite what to do.
The thing that squashed the frst at-
tempt-of the Canadians to relay from
coast to coast was a peculiar atmospheric
condition that put a blanket on reception
and made it impossible to get any signals
from greater distance than in daytime—
aurora phenomena, in other words. As a
result, of course, there was no DX hroad-
cast reception. In Toronto some of the
B.C.L.’s heard that the amateurs were try-
ing to run a test, and when they found
the air go dead they promptly rang aup
Director Duncan and threatened to have
all sorts of dire things done to him if he
didn’t instruct the Canadian amateurs to
turn on the phone sigs and stop hogging the
air for their own uses.
Hellup! But you've got the wrong num-

bher, operator—give old Dame Nature a
buzz.
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iF. H, SCHNELL, Traffic Manager
1045 Main St.,, Hartford, Counn.

8ZD holds the

greatest honor the Operating
Depariment can bestow upon any amateur station.
This honor was rightfully gained because 8ZD has
established s record of handling 2856 messages in
one month~—somerhing no one ever dreamed of even

in this modern day. Six operators ponnded the
key in turn with the result that $ZD was on the
air practically every hour of the day and night.
Much credit is due F.B. Westervelt, “WX”, and
we hope this may be some remuneration for the
twenty pounds of flesh he lost in being the most
ennsistent operator.

dedrdebdek dbdodkb etk bdodbbd dhdd
Wiggin & Westervelt (82D) %
Pittsburgh, Pa. 4
Atlantic Division &
2855 messagesa o
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Official A.R.R.L. Amateur Broadcasting

Stations

Feeling the need for a definite means
of distributing up-to-the-minute news re-
garding tests, etc., the Operating Depart-
ment is selecting about 125 of our best
amateur transmitters who will broadcast
these news items. All Official A.R.R.L.
Broadcasting stations will broadcast every
Saturday and Sunday at 12:01 A.M. local
standard time. These stations will cover
the entire country—so if you want to keep
posted on what is going on in amateur
circles listen in at the appointed time. The

Message Traffic Report By Divisions.

MARCH
CW. SPARK TOTAL

Division Stns. Msgs. tns. Msgs. tns. Msgs
Atlantic 23 35166 26 3185 260 38341
Central 236 37143 47 5165 283 42308
Dakota 73 7664 12 427 85 3091
East Gulf 40 3503 7 1001 47 4504
Midwest 96 15831 19 4966 115 20797
New England 109 17917 9 424 118 18341
Northwestern 50 3426 6 146 56 3572
Ontario 37 2141 —_ _— 87 2141
Pacific 56 4506 i1 628 67 5134
Roanoke 48 4991 4 421 52 5412
Rocky Mounfain 28 3792 4 158 32 " 3950
Vancouver 9 454 - —_— 9 454
West Guif 48 6464 5 252 653 6706
Winnipeg 7 - 341 1 8 8 349

Total 1071 143319 151 16731 1222 160100

{.W. Messages, 143831989 9%,
Spark Messages, 16781—119,

Two new appointments were made during the
month, Bird B, Bliss, Jr. {7ZN) 417 Bannock St.,
Boise, Idaho, takes over the management of the
WNorthwestern Division while B, W. Cochran (4EB)
Palmetto, Ga., becomes manager of the Bast Gulf
Divsion. Both men were selected by a majority
vote, cast by ARR.L. Members in the respective
divisions, Lest yve forget; we wrge the cooperation
of every man in lending his bent efforis towards the
promotion of affairs under his new manager.

in the desire to conserve space because of this
sblendid antenna number of QST, brass pounders
having at least 300 messages to their credit were
not listed individually, ‘There were go many of
them that only those having mnot less than 400
could be listed.

first broadcast will start about May 19th-
20th.—200 meters.

TRAFFIC REPORTS FROM A.RR.L.
RELAY STATIONS

CENTRAL DIVISION—C.W.: t(()hio)8 *GZP 15 2:

843 8C . T8RO

OFFICIAL

BIJ, 1068: SCYT, 357; S8BEN, 84 w £-11H
SBNH, 676 8BDO, 570; &FT, BANB, 431;
AYBO, 410; SBVR, 363: BUR, 8CJZ, 380;
SAJX, 3844; BQK, 331;: BCXW, 2; BAIZ, 3831
SF1T, 317; 8SM, 310; 8CGX, 268; 8CKV, 244 8BZQ,

244
240; 8BYN, 237; 8BWA, 232: 8CYU, 189: BKB, 186
SRXX, 188: SATK, 182; 8BXH, 180: 3BWB, 163;
BT, 147; 8BFQ. 142: 8DAG, 137; BCWQC, 127;
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BAVT 120:8CBX 108;8AA, 104; 8BWK, 104 8BOZ,
95;:8TT 92 ;8AER 90;8AXT 88 ;8HN 86:;8PD 86;8CMY
76; 8CXP, 72; BU(", 7'2, BES, V1; 8CRC, ¢8; 8CMI,
66; 8BKO, a4; RBHY, &9; SAWN, 58; BAZHE, 06;
8CAB, b5 ; ABNZ, 49; ?BIU a7: SCXX, 81; SRFB,
29; BWY, 18; SAVM, 1B: SBBH, 18: SDDE, 23
{Tlinois ) ‘WMC, 616; 9CLZ, 508; aDQTT, 504, 9BYX;
488; 90DTI, 411 GUTF, 582 .,DWF 3723 QLTF.
864: 9YM, 564; 9DVW, 359; 9DPV, 360; QBJT, 230,
QAJH. 428; BAUS, 263 9BHD, :':50; QOFK, 2103
PDYN, 201; 8ET, 201; 903, 178; 9DLR, 176; 9CZL,
182; SBAH, 169; YDCR, 153; H»BQW, 150; #UT,

BRASS POUNDERS’ LEAGUE

Call Msgs. Call Msgs.
874D 2855 acvo 538
3XM 2146 2BMR B37
*QA0J 1948 aNB 532
3Z0 1808 0AZA B27
8 1570 8AGO 5?5
1BAN 227 SALF 524
BEP 1184 «*8BDA bl4
1CPN 1124 oCLZ 508
*QAAW 1086 9UH 506
8L 1068 4DQU 504
1BYN 1011 9CMK 501
647 871 TATW 496
*9BMN 871 BPXAJ 484
iMY 858 3BIT 489
8CYT 857 SPT 463

8BEN 243 *QAHQ 447

8CEJ 843 1CBP 446
€*20M 785 1GTR 442
880 780 2AAY 437
SCWP T80 '{)APS 486
2CPK 57 aBYX 423
S8AVD 750  SaNB 431
3ADX 724 'EWF 426
SBIS  I0%  sopAY 426
8CEI 701 Y ot
90X 7 8ZF 42
90X 678 )
SBNH 675 DGV 435
1BOQ 661 1CPI 420
SAUE 831 8ZH 4156
9MC 816 SADH 418
3APR 580 2CDU 411
8BDO 570 8BYO 410
9AMB hag 8C0O0 410

{**} Ypark and C.W.
{(*) Spark

QR8T

9AWQ, 1456; SATH, 186; SCHF, 180; 9DVL,
mo: 9CKP, 116; 8BUH, 118; 9CKEB, 109; 9BTA,
107; CMN, $04: 9EJ, 80; 9ALW, 90; 9EFW, 88;
SAGA, 78; 90MC, 74; SWX, 62: 9BIL, 62; SASD,
81; 9DXL, 60;: SBAC, 57: 9BIZ. 53: 9DZG, b68;
8DC, 52 QBIJ 46 SBHX i5; 9BGO 40; QDDY
40; 9BXD, 81; BAMY, 27; 9DG, 23; 9PE, 12; 9BZQ,
28; 9OWC, 20: DACW, 14; SAFN, 13 gmo 10
9CXT, 10; 9FW, §; 9BIT, 6; 9BWA, 5; 9DGA, 4;
SDWS, 4. Michigan: S8ZF, 428; 8CAA. 381 g%m
332; 8CED, 814; 8CF, 272 8BGT, 228; 8CGJ,
833, 186; 8BCY, 167; SBXA, 168; SATX,
8BWY, 140; 827, 116; 8KH, B7; 8BZY, 86; 9CHE,
76; SDAT, 73; 8CP, 68: 8CBO, 57; sou 53: SAZG,
51: SBGQ, 47; 3ZAG, 41: 9BOH, 4l; BBYF, 39:
. 36: 8DI, 36; SDRE, 30; 8BGJ, 20: S8AND,
£88: BBDR, 24 SA(xG 18; 8(...F 18; QDWR 10;

May, 1923
BRI, 5: 8BGO, b, Wisconsin: 9AZA, BI7; 90M
805, 9AZN, 248; 9CZY, 207: 9DIO, 155' "aCHK,
186;: QBEY, 146 QA'I‘O, 117; DAFK, 116: GAKY,

114; 9DCT, 112; QLVI 83;9AAP, 76; 9BK(, 66 QEAR.
805 9ZY, 4"'9(“KW 41; QbWR dS SALG, 30 QRIL
2:; SARC, 24 QB(‘H, 283 EC‘SX 204 BBHQ 203
9BAC, 20; 9CZF, 18; 9CHE, 16: QAMQ 16; $DPR,

11; 9CJI, 10; 9BVA, & !NLGH 8; 9PN, % Kene
tucky, a0X, 678; LU&PS 436; QASE, 3b0; 9LH,
310; 9EP, 150; 9DRI, 115 QAWF 1073 ‘EJAMH,

104; 9BEI, 50; 9ARU, 30: $HZI, 26; 9CEN, 10;
Northern Indiana: QCI‘E. 340; QBUP 148; SDGX
86; 9PC, B2 QBBI 18; BAKD, 3, Southern Endlnnl'

‘iDBRK, 387; 4DCB, “3"' ARJR, 280; OYT, 196;
9BDB, 160; SCYW, 146; QBVZ 120} 9UR, 114;
$AMO, 108; 9BGW, 102' ﬂARR GB; 9BVP, 46;
ODIS, 43; 9DYU, 30; 9ALP 263 §AQJ 28; QLJT
15; 9 WM, QBJY, 63 QBQR, 4. PA_RK ()hm'
BRYO, 236; NR, 1“’3' RCVD, 119' “(‘NL 4'

8PU, Bi; $BBY, 41; BEB, 25: SAHY, 20; BBHY
2. filinois; 9AAW, (086; QAHQ 447 9DAY, 28}
9NQ, 481; 9CA, 328; 9BLY, 801: 9DHZ, 240;
9DZU, 15%; BAZF, L43; QCZL 97; 9ASL, 36:
9BDYF, 35; QDHD 251 QANH 2%: 9ABH, 18; 8CGY,

10; 9ALJ, Wsconsm SFI, 97; ODHG, 86; 9DMG,
a1 9(‘CF, 8h: 9ODLN, 14; QYAC, 10; 9BQG, 9;
9DXT & 9AHU &; cl(“YL 27 9BMII, 2. Worthen

Indiana; 9CP, 2. Southern Indiana; YAGG, 95;
SAUC, Bl:; PRBEC, 79: DAZE, 68; $PD, 27; 9YJ,
27: 9CIC, 26; 9BTJ, 15.

DAKOTA DIVISION—Minnesota; C.W.: SABB,
86: 9DAP, 186; 2AOR, 112; YBAF, 191; ABAYV, 16'
9(, J, 187; 3 QDCC 10 ‘JDUQ, 17: 9GW, 142 ‘;’EA
1d; 070, 138; 9COF, 19; 9APW, 251; SATA, 178}
QBTI, 180; QBKJ‘ 126; 9CIP, 110: 9DPX, 104;
SASK, A8; 9ASN, 28; MO, 32; 84 UX, 11; 9BRC,
20; ¢BVY, 130; 9BEP, 391; 9DMA, 153; QC,BW
69; 9CAL, 51; 9DSW, 232; 9BXE, 46 9EKR,
9EGG, 103; 9CODR, 20; 9CDP, 13; 9GF, 150; QBBF
150 QQPQ, 168 QCIT, 38 QAJV 363 QLVV, 25’
9COC, 52; 9AQV, 26; SAWO, §: 9BOV, 13; SZT,
308; 9DGV, i256; 9BTL, 86; $BKW, 117; 9BPP,
B: 9DAW, 105; 91G, 135; 9DGN, 22: 0AWS, 100;
DGE, 263; 9BLY, b; QAUL, 265, North ])akotl.
CW.: 9GK, 26; SAHC, 52
9BFQ, 22; 9ABU, 9%1; 3 :

South Dakota: C.W.: 9CGA, u05'9BRI 188; SAVE,
181; 9CXV, Led; YW, 72: 9DKQ, 70; SASF, G6:
QDDP, 84, £.‘PI, 14, SPARK: Minnesota; 9470,
q8; 9BAT), 22: 9FH, &; 9UGF, 15; 9XT, 46; 9DAG,
40; SDGW, 17: 98PN, 11; #DYZ, &; 9CRW, i2;
9BPQ. 53 South Dakota; SBOF, 121,

TLF—.W . 4JK. 293 *i»F‘QP 28; 4FD,
19 4BW 18 5ZAS, 140; B5XA, A1l; 4AG, 198;
il'G 85; IPD 963 4YA ?18, 4HW 2125 4MB.
278; 4CY, 115; &LH #4; 4EQ, 78; 4K, 51'( 4BG,
54 1GZ, 26; 4RI, “5' 4LE, 20; 4JL,
6; 4FD IB 4EB, 316, 4F8,
8‘? 431, 2; *&MT "1 4A1W, 16;
437, 12; BADE, 98 BUP, 67; HAGS, 52; '5ADS, 10;
411, 364; 4BY, 10; SPARK: 4FB, 247; 4GN,
i70; 4FD, 96; BXA, 28; iD¥, 206; 4HS, 180; MY,

Th.

MIDWEST DIVISION-—-C.W.: Iowa; 9FK. 388;
9AEQ, 265; 9BZI, 260; 9DXC, 242: 9ATN, 227;
9BGH, 200; 9BGY, 242; 9EDB, 180; 9CHN, 212;
9CIQ, 171; 9CXP, 159;: 9BZE, 138: 9BVL, 150;
9BXC, 130:;9BXJ, 102; 9HK, 89; 9ARZ,56;,8DBL 47
SAMI, 130; 9BXJ, 102; 9HK, 69%; JARZ, 5b6; 9BGT,
9BGT, 46; HUL, 64; 9BDR, 50; QBAL 35:0AR, 85;
9BFG, 47; 9BIF, 20 9EER, 12: 9DMH, 9. Ne-
braska BANF, 80; QAEC a0 QBDU 147 9DTU,

. aCIM. &4: 9DXY, 157: 9VE, 21; 9JK, 79;
302; 9DSM, 86: 9CMK, 601, Eansas; 8C¥l,

i 9DEF, 4 C‘CCV 2067 9CLW, 811; QDTA
rt ; BAEY, 66; ICKM, 266; 9CVT, 10; 9ANQ, 10'
QAQG, 372; OEHT, 180' clAC!D 173' 8DSD, 52‘

9008, 368; p0AC, 322 9CPY. 48; aDPD, 61:
9CTR, 204; 9BZZ, 164; 9BHJ, 81, Missouri; 9CVO,

63%; 9BDS, #56: 9BLG, £16; $BWR, 811: 9DXK,
%08, OBKK, I8F 9AYL, 246; 90TG, 357; 9CEE,
288; OPW, 244; BOKS, 208; 9EKF, 191' QBED

187; 9AO0ON, 18%; 9BJIC, 150 9DLT 147; 9DxN
132; BBIB. 128, 9YM, 67; 9BOZ, 656; SCBR, b8:
POX0, 47; 9AAU, 49; 9BHI, 48; 3CGK, 45; 9NT,
45; 9VR, 25; 8DRY, 62; $EQ, 85: 9DMJ, 16;: 8CHJ,
1... 9BZH, 9; $AQZ, 8: 9ACB, 4, SPARK: Towa;
9BRS, 40; 9C8, 10; Nebraska; QDNC
147; Miissouri; 9AQJ, 1948;

781; 9DAE, 82%; 9BCJ, 185; SEFB, 109; QDGW.
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86; 9RR, 69; 9DMJ, 60; BAQB, 45: 9DZY, i5;
SAUK, #5; YACB, 19; 9CUF, 15; 9BZH, 14,
NEW ENGLAND DIVISION—C.W.: 1AQU, 30;
1BGD, 11. 10W, 40; 1GV, 304; 1CMP, 203; 1ATY,
40; 111, 324; 1ALZ, 99; 1BQD, 304; ICSW, 148;
1ABC. 263 iCAB , 96; 10BP, 446;
; 1¥D, 40; 1CBS, 83 IBAG
802; LVK, 108; 1BOQ, 661; ILQZ, i6;
lUJ 563 !BT‘F‘ 388: 1AYQ, 156 LAGH,
34; TAV'W, 82; 11V, 806; 1EX, 5; 1BTY,
146; 1AP, 73 LAW, 156; IWC 325 1MY 2568
iBK, 108; lBFI 12; 1037, 82 : 1CKP, 258; L‘\WB
0; Y, H .LL,PN 11247 MiAN
! . #42; 10PI, 420; IBVH,
B9 5 2 13N, 100: 18K, 182;
INT, ; 1BKQ, 187; 1BVR, 222; 1AWW, 148;
CMK, 126; 1BSJ, 104; 1ABF, 70; iIL, 68; 1CHP,
61 LAOT, 55 lVC. 64 ; 1CGR, 51: JRLN, w] 1AOQJ,

RF, 161 1BSZ, H IBMP
I(JIT, 99 1AST, 37; lBNP. 40;
. 166; 1CAK, iBDT, 166;
4; 1AED, 2 9; 10D,

s LAAC, 923 1COT, 160; 1CJH, 48;
i‘AIQ 1BAS, 160; 10KQ, 126; 1BQL
3 18; ?BRQ. 300; 1CRY, 69;
. 218; 14T, 76; lGTP 12; 1ALIL,
. 12; 1BJS, 123 1ZE,
] : B; 1ACO, 10; LAPT, 4: 101B,
41; IC‘(,IT 44: 1ARY 20 JALD §1; LLA, 7.

*NT,

VOJ&’IHWESTERN DIVISION—C.W.: 71GE, 332:
i8: TWM, 181; TABR, 184; 7EQ, 151;
; THI, 125; TAFH, 111; TAF0Q, 133;
ZN, 108 73G, 1025 TR, 923 TGP, 43
TAC 71; TWS, §9; TKF, 60; TAK,
68; 7NE 110, .LR. 182; 7PI<_. 46: TAIC, 45; 7DC
B8; ’?NF "z"' TZL, "6' zu, 4:‘ ’ISC 34 7A(.xF
22} TORE, 25; 700, ADP 63 TKJ, 30; '.’AEL,
21;7MH, ‘“1 (AHI 19 7ADQ 14; 7QN, 14; 70G,
12: 7THM, 18 .vTQ, 48: 7RI, 10; .ADF 10; 702,
8; 7JF, 10; TADR, 5; TAJV. 3; 7(.:H. B uIO 2;
i0, SPARK: 7AIO, b8; 7EX, H WD, 21;

TYM, 20; YLR, 18; TBG, 6.
()NTARIO DIVISION— 400, 82; 84T, 40; SDE,

96, EHX 69; 381, 108; 2GH, 36; 3PG, 7: 30H, H
8}"() 36; 9BJ, 66; wCD, 10; 9BU, 20; 9AJ, 90;
QBX 28% 3KO, 111; QBS, T; 8BV, 8; 3UJ, 40;

$ADN, 67; SLP, 1 3ACY, &; 3XN, 52’ 3DH, 8‘:
8GH, Al1; 3NI, 20%; SHE, 48; 8IL,
BHG, 189; SYH, 27; 8JL, 26; 9AL,
3XX, 115; 8TL, 113; 8KP, 345 3BS. 16. "f
PACIFIC DIVISION—{. W, : California; 62H, B
GHIC, 28; 6LV, 76; 6ANH, 50; 6BJU, 6; 6BJY, 30;
6NX, 25; 6LU, 106; 62X, #6; 6AK, 40; 6AOIL
167; 6BPL, 35: 648U, 66; S8AAJ, 2Z4; 8BUA, 41;
6ABK, 40: 6VK, 71; 6CC, 210; 6TC, 10; 8BTZ,
12; 6UW, 24; bXAS, 79; hBOD 473 h(;D .3()~
6BH, 116; 60L, 22; CAAK, 226; bXK 88, hBU’N
59; BOM, 108: 6KA, 136; GBQ(: 427 G6BVF, 20:
6BVW, 50; ¢BOR, 10: 6BWE, i0; 6BMC, 3; GBQY,
&; 60U, 73; 6BQD, 13; 6BMO, 10; 6BQC, &: 6BEG,
us 6BEQ, 12; (6%A0) GEN, 50;: 6EF, 31; AWX,
144, Nevada, GBIP, 93; G6AJR, 40; 620, I8,
Arizona: 6Z%, 871; 6BSQ, 302; 6CAJ, 137; 6BBH,
46; 8BPI, 14; 6GS, 18, SPARK : California’s hBJU
45; G’l‘U, 61; SAME, ¢&; 6BAE, 76; 6BAJ, 82;
6BRA, bb; GOD, 74: 60L, 2. Nevada: GQR, 186.

Arxzona 827 %, 303 6AAH, 60,
ROANOKE DIVISION—C.W.: .SAPR, 580; (3BLF-
EBMN, 316; 3XAL, 166;

2ZP, 308) 3CA, 169;
3BVC., 1650; 3TJ, 188; 3BUY, 117, 3MO, 80' dRF,
b2; 3CEL, 61 EBFF 603 SATS 46 '3BHL, 37
SBVL, 36: 8247, 32; SAFW, 81; 3AUD, 28; $BZ,
3ATB, 1./1 GZAA, 12; BBLY, 7
aTW, 4: 38G, 3 3BCH, Z;

2; 4DC, V6; 4AF, i7:
4GW, "[.:‘.' 4MI, 2: BAURE, 631;
285; 4BPU, 3‘34 B8P, 166; SAFD 603 QATC 1386;
QH, LK SZW, 111: BBDA, 227;
RK: 4MV. 34; SBDA. 287; 8TH,

ROCEKY MOUNTAIN DIVISION—{.W.:
ming; TDH, 195; TAFW, 496; TZV, 140;
1tah; 8BOE, 157; 6RM, 18:
6T, 118; 6ATQ, 47. Colorado; 9AMB,
, 319; 9BKH, 226; 9BUN, 217; 9BJI,

123:; 9CJY, 107; 9CAA, 107; 9DHI,

84 k'BXA 88 9FV 82 98‘!'0. 6‘3'
9CFY. 54; 9BJIK, 40; ﬂBXQ, 157 9CDE, 14, SPARK:
Utah: 6AWHL 43 GBUH GAPL 87; 6BKE, 28,

Wyo-
LU, 160;
6ZA, 12;

QsT
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VANCOUVER DIVISION—C.W.: 5GO, 187; 5KEJ,
30; HCN, 15 5AK 15; 5CT, 838; 4DQ, 58, 41ARB,
§3 4CW, H 53,

"WEST GULF DIVISION—C.W.: Oklahoma; 6XT,
100; BKE, 130; 5ZAT, 30; FZM, 10; 5BM, 75;
‘)HM 68; BTA, 60; 5ZG, 10; 5VM, 20, Texas; BVA.
140 5JL 120; SIX, 615' BACQ, 15; 5AL. 18;
BLM 307; EUN
BZADA, 50; BXAJ (‘330) (164) BNS, 1.4'7 b%H,
197: 5}{14 147 GZX. 12; 6NN, B84 SAE. 82 BPB,
%28; BJM, 20: BNK, 142' E:ACF 25: bIM, 187;
5VY, 102; 8KP, 1184 5TM, 81i6: BRN, 52 EJT 63'
GYK 14; BZAK, 88; EZAE 15; 5V0 20; BMT 10-
BSS, 106 BKG, %0; EAEW 14. (6JZ-ex BFA, €8)
BADBRB, 1‘21. ‘SPARK' Texzm BHY, GO, BTU, 168;
6AJT, 3; BKX, 25; HADI,

WINNIPEG DIVIbION—-—k  W.: Manitoba; 4CN,
36; 4DK, 64; 4CJ, ALE, . baﬂkatcnewan 4HH,
109 aBX, 82 4BV SPARK: 4FZ, 8,

ATLANTIC DIVISION——-(J.W ;. Nort
..fetsey. 2P0, 26, "CQZ, 302: 2BTE, 20: 2CBRW,
118 20Q0, §H8; ZEX, 74; ”AJA 60; 2AJY, 3%;
2OKE, 305 2001, 16: ARZ, ALY 67; 2 »
l‘%’?, uWR Z8; uAYF 71 AFA 325; 2BNZ, 40;
3AQX, 10; 3FP, 102; QBMR 537: "’BKJ
A3 ZOHG 93 ECUV. 18; 8XM, )’146' 3BDT 9‘
20F, 26 “BTE 20, 2BIP, 30 ‘)(GK 103 "BUY
169' ZARS. 40; QAWL 48; 3BLZ, 17; 20QI, 155;
SAFC, 117; ZAZY, 212; 2AYV, 65; 2BVH, 86;
2BME, 5; QAFP, 134: 2LE, 54; 2CGS, 47; 2BFE,

l6 5,000
0,

MR, AR.R.L.TRAFFIC IS
GETTING HEAVY

46; 2CKL, 42; 2ACD, 115, 2BBB, 1.
3 Jersey) SRBEI, 72
SEBM, 20: 20SL, 111
40; ZONK, 27;
N 210; 2ACZ,
:ZABQ‘ 20; 2PV,
1838;

{Southern
(Bastern New York)
‘7CPO 180; 2CHK, 170;
"&QL 9: 2VYV, n, EBQU.
166; 2IG, 12; 4MX, 14;
114; "AJW 25;
2BRC, 4b; 2AWS, 237; 2CGT, 158;

"(JUF, -:H); 2BJO 180'

AVH, 71; 2CIM, Bi; CEI, 10‘7 »

3, ’BWA 182; ‘.B(;K 15; ‘»‘AVE, 28; 2HW, 225

ZANM, 19; 3TB, 36 SAOT, A: 2CJR, 208; 2CCD,
165; 2CGY, 106, “CFE, 30; 2HV, b; 2BWR, 60;

2AUC, 40; 2KE, 28; 20HQ, 16; 2PE, ¢; 20WO, 4;
Y80, 4; 2BRB, 12; 2CLA, 85: "'(;FA, 26; 2(_,HY
603 ’(.;(xT 163, {Wesiern New York) SCNV, 6:
8B%U, 3; SBCP, 33; SAZO. b7; 8AIW, 42; 8TC,
18; BATR, 180; 8NB, 632; 8CUU, 108; 3KS, T;
870; 8BQA, 261; BBOE, 2356; ?3AXN 182'
8 60; SBUX, 1i3; BAVD, 750' BADH,
2COO, 410; 2ACM, 506 SDAA 150 BBOA

. 177: 8AOS, 46: SBEV, 20; SAWP, 130;
8BNY, 84; SBUM 40; SCLW, 8; 8C0I, 48; 8CQL,
29, $AXI, 6;: SDPW 15; 8BJS 708; BXAW 265'BBXT.
T8 8HJ, 140 $ASK, 2. ( Wesiern Penna.) 8BUT,E1
HAGY, 8; E'XG 171; BCEJ, 848; 8BDU, 131; 80“‘,
‘L; bBRM, 125; SAGO, 525; 8CJY, 22; SGFB, i2;
8BRL, 190; 8AIO, 368; BALFK, 524;
S(IEI 701 8CI, 48 BAAF, 389; 8VQ, 186; SBJ'V,
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849; 8ZD, 2866; 8A1G, 56; BUT, 136; 8ALT, 126;
8(LE [ bAZQ, 2"’” 80(./ 144 BAG, 11 8VH, i0;
BAGR, 264: 8RC, 5, (Dist, of Col) 5AB, 262;

906; 3BGT, 80; BKEM, 39; 8PZ,
780; 3B8B, #9; SBHM, 18; 3JJ, 89:
| 29 OF, b0, (Dela.ware) 2BSS, 19; BAIS,
18, QBalnmore) 3WF, ’6 8FQ, 188; SAPT, B1;
AMF, 56; 8GZ, 30; d«(.xL 20; 3HG, 234; 8BKS, 18;

8BWT, 1867 3HS,

JEM, 23, Eastern Penna } 8CDI, 86; EAWH 66
FBLU, 48; 8ADX, 724; EBTL, 10‘3' SBSF, 100:
3ADP, 187; 3ADQ, 3 240; SBNU, 290; SLK, 61:

833G, 14; SCTZ, 12;3BLP, 80; BEK, 4; 320, 1808;
AUV, 152; 8CBT, 16; SAIC, 90; 3MB, 84; SCCU,
2897; BACY, 202; S8BRF, 156; 3BIT, 480; M‘;(}Z,
21; ACXK, 69; 3AAQ, 258; 8AAY 437' AARP, 224;
3BGG, 42; §BQ, 11; 3KD, 38; 8BUT, 31; 4VW,
48; 3BJY, 117; SOE, 1!)9: ‘!Ub, 14; 3§
B3AWA, 86; 8FS, 4b6; 8dD, 28. SPARK:

ern New Jersey) 20JX, 263; 285Q, 218; 2BQZ,
112; 2CJA, 221; (ZOM, "785 ; Spk or G
42; 8JL, 10; ZAER, 80; .A.WZ ; 2JG, 18; SBLZ
11; 2CAD, "i9; 8¢S, 28; SI‘P 68 20TX, 2568,
{Eastern New Sork) 2D1, 112 BEG, 218, (West-
ern New York) BBUM, 24 dTC. 126; 8AXX, 122;
BAXN, 21. {Western Pentm.) 8EW, 108. ({Dist.
of Colo.) 3BHM, 110, (Eastern Penna.} 8QN, 2;
8BIP, 5; 3API, §0.

ATLANTIC DIVISION
Chas, H, Stowart, Mgr.

SUMMARY OF TRAFFIC BY STATES

C.W. Spk. Total

State Mags. Mags. Masgs,
Western New York 5986 298 §279
Eastern New York 4610 480 5040
Northern New dJersey 5990 2182 §172
Southern New Jersey 172 e 172
Eastern Penna, &717 87 5784
Western Penna. 2694 108 ar97
Delaware &7 a1
Maryland 9486 e 988
Dist, of Col 1964 110 2074

Many very important changes have been made
during the past month, in the fact that stations
and traffic officers have reported so splendidiy
The most note-worthy of these happenings is
the appointment asz Aassistant Division Manager
for Western New York of a well known amateur
in the person of Samuel Woodworth, B8AWP, of
Syrvacuse, New York, to succeed Mr, Benzee "who
wae unable to find enough time to give to the
work connected with this office. In view of the
fact that Mr, Potier, superintendent of the 10th
New Yeork District, has left for the west coast,
we have appointed to succeed him, Alfred Marcy,
ABUM, of Syracuse, who is siso well known
throughout Western New York. Almost complete
reports weie i’wewed from every section of North-
ern New 'nntmumg with an unbroken
record 9 for five <onsecutive months
from ¢ superintendent. A record
worth being proud ofl

#ASL. HSuperintendent of the 16th New VYork
District ix deserving of mention for his continued
fine reports from stations throughout his distriet,
and the pep he injects into the Jellows. &NB
sure has the fellows going F.B, 2AHM is leaving
for Pasadena, Calif, 2BNZ is City Manager for
Qraunge =2nd Fast Orange, 2VH, 20EI, 2CIM, 2BUE,
2ORC, and 2FZ are to be especially commended on
their efforts in keeping the Hronx on the map,
handling much' DX and all local traffic for that
borough., Hevere weather caused & shut down of
station 3CG on account of f{rozen rectifier .Mr-
and two ffty watters having gone west., 8SXM
takes the cake with a grand snd glorioua tota.l
of 2146 messages, The chief operator reports
that this feat of handling this large number of
messages was & considerable.strain on the fellows
and it is very doubtful if it will be iried again—-
at least until 2XM’s operators get back to nor-
mal health.

Convention compietely demoralized traffic around
WNew York City and suburbs during that week.

‘We vegret to announce that ZCDR our City
Manager for Newark, New Jersey is moving out
of that city.
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8AVD, superintendent of the 1ith New Tork
Distriet® comes through with a yeport of 2,466
messages {or that district alone, Can you imagine
fellows, what our total would be If we could
all veport like that? .

EASTERN PENNA: Reports came through in
fine shape this month with & few wmissing from
ity Mansagers. Individual activities wers noi
mentioned in some of the reports but & wondere
ful imessage total was lined up ‘which proves
that all siations were active,

Dist. No. i: 3ADX eame back last mounth after
a long silence and is sure baiting a high average
for this month. He peeled of & 100 in one night,
and has schedules with 320, 38U, SC0WP, and
1CMP. 3AKE was out last month, havmg had
w feion on his key hend, SAWH cracks down
on traffic in dayhght, 3BTL and 8BLU are doing
great DX work. ©Chester is coming to the Iromt
mth SBSE, $ADP, 3ADQ, and SHIP sll reporiing
guod trafiic totals.

Dist. No. 4: $MB will blossom forth with &
WONDER set and hold up a record for Reading.

3AYC reports this month for the first time,
Dist, No. 5: 3BEF makes his initisl report
handling Lancaster {raffic. 3ACY was veported

in the Canal Zone on 10 watts, #CCU has worked
every distriet but the sixthh 3CX is now using
50 watts replacing the B-watt set. 3COX and
3API continue to move Harrisburg traffie. . R.
Grim, 8BBV, is the new City Manager for Harris-
burg and hands in his initial report fine. BAAO
reported in Panama, Hawaii, and ships in Pacific
and Pacific Coast.

Dist. No. €: There appears to be '‘dead spot”
trouble in this district. Many stations not being
able to work out to any advantage on either spark
or O.W. SBRE and §XN are having consider-
able trouble,

PHILADELPHIA: $KD, #BUT, and 3VW are
working DX consistently, SQV  hus  daylight
schedules with 8AIC, 8XM, 2AZY and many oihers.
Late reports are acceptable at the office of ihe
Apsistant Division Manager via local telephone.
{(Frankford %248-W).

WESTERN PENNA.: Western Penna. feels more
than proud of this month’s repori. The Assistant
Division Manager wishes to take this opporiunity
of extending to each and every individual his
expression of appreciation and wishes each and
avery one of you the best of luck. Total measagen
handled speak louder than words and we believe
we ure right up near the peak of the iraffic
WAVE.

Dist. No. 9: The ninth Penna, district has
broken all records this month in message iraffic.
The record for handling traffic during the period

goes to radio swation 82D, The total number
of messages handled at this station amounts to
2255 which certainly is a wonderful showing,

‘The little square below will be self-explanatory,

YAGY has had all messages handled through
#RP, who in turn has been out of business for
several weeks on account of sickness. BXG is
back on the list once wmore with a welcome
report of 171 messages. HSCEJ came back strong
this month and it looks as though the oid spark
is gone forever at this station, 4BDU handled
a total of 181 during the period and promises to
tear up the ether in general next month with
a new 1-K.W, sef, B0W has the same old line,
atill going to school and more experimenting.
SBRM sends in a report of 125 and says that is
uothing wmuch doing in Uniontown us he ean’t
get any DX out of his bottles, BS8AGO set a
new vecord this month by handling 525. BAGO

uses 2 H0.watt tnbes in a self-rectifying Hart-
ley cireuit and_ has been heard In all states,
also Canada, and was recently reported as being

recelved QSA in the Canal Yone. 2CJY has
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changed over vo chemical rectified A.C. and says
that this kind of power supply is the “herries”
for raising them quick. sSDFB is still hard at
school work =znd is unable to make a very
large report, REW is still working the old rock
erusher in spite of the fact fhat he swore off
two months ago, We notice that Cramp operates

his own satation on Friday and Saturday morn-
ings and spends Sunday morning at SBRL on
CW.  20QX bhas one 50-watter working and seeins

to be getting out fairly weil but on account of
heavy schoul operation is not consistent. SBRL
is using (.'W. entirely and has a report of 190.
‘This station is being operated by The MacChes-
ney, Haberl, and Cramp and is operated mostly
over week-cnd periods. 8AIO is still {urning
in & consistent revort which goes to show that
his station is one of the best in the district.
Signals {rom SAIO have been reported a great
number of times ail up and down the Pacific
Coast during the past month. SWR is atill
building the 200-watt CW. set., 8VN has been
out of commission since the last report on account
of the gtorm which blew down hoth masts, 8CI
atill finds time to operate now, but no permanent
schedule on account of school work. S8BJV handled
449 during the period which i a new mark for
this station. &BUT handled 51 and expecis to de
better next month after the installation of a new
eounterpoise and a change in the aerial system
8AAP has taken good care of traflic in his sec-
tion. by hundling 889 during the past month.
8CEI set a new mark this month with a report
of 701. We'll bet that he certainly did get a
fot _of orders this month out of a pile like that.
SALF is atill handling considerable traffic at
Butler in spite of the fact that he goes to school
all during the week in Pittsburgh. 8VQ fell
down this month having changed over to C.W.
which goes as far but don't seem tio raise as
many as the LO.W. SAIG has been having con-
siderable trouble with his antenna and coun-
terpoise system and consequently did not handle
& great amount. & came in at the last mo-
ment with a4 report and that is about all we know.

Severul months ago s mecting was called at
87D for the purpose of getting iogether licenszed
radio amateur operators for the sole purpose of
hamiesting and nothing eilse. From the first
meeting on, the membership hes increased until
we had, at our last meeting a total of 37 pres-
ent. Meetings are held every two weeks and all
of the licensed radio amateur operators of ‘the
ninth Penna. district are eligible to attend.

DISTRICT OF COLUMBIA: More stations are
being lined up for traffic which wivea the mes-
sage itotal a push this month.

No one ecan touch the throne of 33U which
he hangs a little higher each month. The majority
of the good stations though, have uttered their
d:sgust at the great number of ‘“Thanks for
Jar and Pgse QSL” messages that constitute
5% of the traflic. Several antennas came down
during an iece storm recently but are all back
again, excepting SALN. SBHM blew his h(-watter
und has been operating a spark to keep things
going.

DELAWARE: There is very little actWIty in this
state. Practically all the traffiec is handled by
$BSS spnd 3AIS. Traffic could have been greater
had SAFB been on the job, but this conid not
be helped as he has evening emplovment which
takes away from his radio operating during the
DX hours,

MARYLAND: There is little activity in this
state with the exception of Baltimore going strong
as can be expecied. Owing to the co-operation
of the hest stations with the B.C.L.’s the early
evening traffic has been cemvletely discontinued,
however, « few stations atill persist in doing
X work before 10:30 P.M., and it makes it
hard for xhe regular ito crawl from under the
blame.

The stations making the hest showing are:
SWP, $FQ, and 3HG, although 3MF will follow
elose next month, Two more stations may be
added to the list next month in 8BCK and 8XX,
a 10 sand 20-watt C.W. set, respectively. 3XX
will undoubtedly increase power in & short time

as this is & promising station.
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CENTRAL. DIVISION

R. H. G. Mathews, Mgr.
A bigger message total has been piled up for
March than even the record breaking one of
Fenrlw.ry Illinois is running ©Ohio a close race,
but 8o faer, Mrs, Oandler has suecceeded in keep-
ing her state in the lead. The Division Man-
ager is getting wonderful cooperation from all the
Assistant [ivision Managers, and from all re-
ports, the same cooperat on ig being given them
by the district =uperintendents, c¢ity managers,
and relay stations.

OHIO: Dist. No. 1: SAA is not satisfied with
his  10~watt set for it has treached oniy to the
& Pacifis Coast states, Hawaif, and 2400 miles
east of New York City, D, W, Pinkerion, 3QK,
has Deen appointed ‘Toledo City Manager and
has lost no time in getting hold of radio affairs
there, SBEJ, spark station, has been closed by
the radio inspector. When next *BEJ gets on
the air he will blossom forth with a C.W. 3BZQ
sends in a fine report, while ABIJ has not even
asked for an appointment but faithfully sends in
his reports.

Dist., No. 2. Mr, Red. Gebhardt, 8BCE, Nor-
walk, Ohio, has just been appointed supermtendent
of district No. 2, £8IJ, one of the state’s stars
was off the air one week out of the four on
aceount of sickness, He says he hasn’t much
time for radio because of - his school studies,
bui  he managed to handle his 3068 in three

weeks,

. Dist. No. 8. This district is coming along
in fine shape, Akron city manager, Warden, eon-
tinues to report large totals for the active Akron
stations. Mr, Domizi, newly 2ppointed city man-
ager of Cleveland is taking hold and is geiting
the Cleveland stations lined up for business, 3CUR
received more cards from the 6th and 7th dis-
tricts than any other eoxcept the 8th and 9th,
Spark fiends 3CUY and #BXC have fallen for
Akron boasts of 9 active stations doing
rtslay work. 2CYT and SBNH are the Akron
atars in handling traffic, 87T helieves in safety
first. He has a 100-watt C.W,, & 60-watt fone,
and the old spark for emergency in case his *bot-
tles” expire. Painesville boasts of a mnew spark
station with the call 8DON.

Dist, No. 4, &BEN heads the list in this dia-
triet. BAIZ is using C.W, entirely now and has
thereby increased his message total. RCXP is
vreaching out in fine shape esapecially to the east.
8UC is another of those that fall back on the
old spark when his tubes fail. SANB, the Cin
cinnati star stations, bas more than doubled his
iast month’'s total. SDAG now operates regular-
Iy from 10 P.M. until 1AM, every night. 3CVD
is using spark but will secon be on with C.W,

SCNL is sanother apark station about to change
aver to O.W. RCAB is doing guod work but is
{imited as to time he can devote to radio. SCNR
is another spark station doing excellent work.
S8CKX alse has nearly doubled his essages
handled since changing from spark to C.W. 8BDO

saprung a nice surprise on us by turning in neariy
600 messages. [e operates all night on Saturday
nights and has regular routes on other days,

4COWC greatly increased his report aver last
month. He is working on schedule with several
atations in daytime. RCWR handled no tfraffic

this month on aceount of being sick. BSAXH is
doing fine work for the amount of time he can
devote to radio after school hours. S8EB s
using both C.W. and Spark and doing fine work.
$BYO has come back into the relay‘game and
is kicking them out by the hundreds.

h:st. No. 5: B8AJX has managed to get into
the 300 oircle in spite of his heavy school
work, %8G holds the state championship this

month, BSBYN was off the air most of the month
with transformer trouble, BABR and SCWP are
stepping out lively and handling the messages by
the wholegale. BCJZ has .made an axcellent
start and is inereasing every month.

Dist. No. 6, 2CXW is doing his usual com.
sistent work. BSABE is temporarily out of com-
mission because & young tornado completely
wrecked a garage which supported one of his 40

foot masts. RCRC is stepping out in fine shape,
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ILUINOQIS: Dist. Wo. 1, Heading the list with
four 200 hitters; two spark, 9NQ and 9DAY; and
two O,W., 90TV and 9VM, the March x'eport
atarts off auspiciously. 9bTV has worked every
distriet as well as twice with $XAD.

Dvst. No. 2, Not to be outdone this district
has five 300 hitters: two sparks, 20A and 9AHQ;
three (LW.s. 0OTF, $AJH, and 9BJT. $AJTH re-
grets that he is only on the air week-ends,

Dist. No. 8. Better and better! Headed by
the district superintendent., 9M(C, with 616, the
third distriet comes through with seven brass
pounders who rate 300, HEN is proud of his dia-

trict. He saya 18 siations, 282 roessages per
station, 7 of them 300 hitters, wives him 44%
real hams in the distries, 9MC Lms discarded

spark and i3 wow using W, exclusively,
Dist, No. 4. 9DQU romps through with b4

this month. 9DQU was reporied 2400 miles east

of New York City. JCZL» using un amplifier tube

has worked IBES and 5AB, Acrials are down
at 9ASK and 9BIL from the aevere storm of
March 11th.

yist. No. b, 9DZEG, 9DLR, and 9AUS are all
working 1000 miles on a single b-watter. 9AUS
has worked 780, a DX of 1900 miles, HCWYV
on 15 watts does 1500, JAMS and 9PE with

b0~-watters sre working both coasts with ease,

Dist, No. 8 There is a 500 hitter here in
the persom of 9DVW, 4CEB is in an ideal loca-
tion if he desires trafiic, He has it between Chi-
cazo and Milwaukee, 9DAFN was sick and dropped
from 200 to 13, BAKU schieved distinction after
the storm of March 11th. The ICRR had a tie-up
with alt telegraph wires down. 9AKU and WOQC,
proceeded to straighten out the matter. $AKU
says the OM, WOC is not the usual hard-boiled B.C.
QP, and that he is ome of the ‘“nle’ timers. In-
cidentally, 9AKT says his compensaition was heav-
ier than that given 720, 9BHD almosi achieved
the same distinetion in finding lost trains but
the powsr went oif at the critical moment.

WISCONSIN: Despite the fact that the recent
storms raised particular Cain with the majority
of stations in this state, traffie went om in good
shupe and showed a substantial increase over that
of last month; with 93ZA as the star per-
former with 572 messages, ‘The Wisconsin Cup
was thereby awarded {o ¥, C, Maas, {(WAZA)
Whitewater, Wise, for one month,

Dist, No. 1. The stations who are consistent
relay men are: SATO, 9CZF, 9CIM, 2AFK, SAAP,
eDMG, 9DXT, 9FL, oCH, 3CRA, 9CDA,
, sud 9CCD. The storms in the past month
curtailed aetivities until antenna systems
ean be overhaunjed and fixed over,

Dist, Wo. 2. Stations doing good work are:
GAZA, 9CHE, 9BAR, 9CHK, (a long needed sta-
tion at Madison) IEGH alse of Madison snd
AT {ex-8XL), PALG relayed {wo important
mesgages concerning the illness of a U, of W,
Professor and another in loeating s lost loco-
wmotive during the storm period, Other storm
refays wore also handled by 9AZA snd 9CHK,

Pist. No, 3. Spring fever seems to have in-
terfered quite geriousily with traffie in this dis-
trint. The superintendent ciaims he can’t figure
out any other reason, Lawrence (College aft Ap-
pleton now have 20-watt C.'W. and fone. 9BHQ
I8 assisting them, Wire service in the eastern
part of the state has not been dependable lately.
This was lound out by inquiry and by the qual-
ity of amateur ftratfic, Snow and sieet caused
considerable damage bere. 9CZY  and  his 5~
witter are, the stars again this month., 9BHQ is
changing to 50 watts, 2AMQ’s masts are down
and 9CGJI’s sockeis are empty, 9BCH is tired.
Hi! ’

Mstrict No. 4. 9EIL are the only stations
outside of La Crosse doing work in this diatriet,
L.a rosse is becoming known as the Master
Osrcillator City as most of the siations are fol-
lowing the example of the assistant division man-
ager and building their sets inte that circuit.

BZY  was down for @ considerable time this
month due to damage by the storms in this
eity.

Dist, No. &,
small amount of traflic handled is

. J. Erusel complains that the
due to the

ber of
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fact that things are swinging too much to th‘
H. P. side even good DX stations turning
B.C.L. He also complains that it is imposliblc
to commence transmitting before 11 P.M. and most
generally midnight without incurring the wrath
of the B.C.L.s The B.0.I.s have even gone so
far 23 to destroy the antenna system of one
man in Duluth and threats are & common t
in the ity of Superior.
NORTHERN INDIANA: Dist. No 2, Miller
has sent in qguite & good message total despite
the small number of siations and he deserves to
be congratulated on the interest that he is tak-
ing, 9BOP is a new statmn now in operation.
JAIT is back on the job. Traffic is going reg-
ulariy through South Bend; YOITE, and 9FP,
handling the most. 2BBI will be on the job
with 50 watts, 9CXZ has moved, 9DGX is
another wood station this month.
SOUTHERN INDIANA: Dist, No, 1. 9BRK is
aiill high man in Southern Indiana with 3387,
He has gone over 300 for three moanths straight
and on four fiver ODYU has opened up again
on G.W. and will continue to do good work as
iong aw the tubes iast., 9DIS and SARR are the
anly stations in that part of the state. 90IC
on spark is the only active station in Ssymour
and when he {s on 9DYU and $AMO at Columbus
20 miles away) have to QRX, The recent high
winds brought down the aerial at 9DXE sand
the tower abt 2A8J,
Dist. No, 2. Mr.
distriet superintendent

Kriel the newly =appointed
¥ of distriet No. 2 is get.
ting along fine and 8 uncovered szeveral sts-
tions in Terre ¥aute, A daylight route is in
working order {rom Indianapolis to (reencastle
(9YT) and Terre Haute, 9AQJ und 9NH are
the stations in Terre Haute. 9RGW, 9BJR, HUR,
IBVZ, and 9BVP are domx fine work im Inme
dianapolis,

Dist. No. & $AMO haa increased his power
ta 20 watts, 9CYW, 9BDB, and 9AGG are doing
the best work in Richmond. 9PD the Richmond
city manager is aecting district superintendent
untll onie ean be appointed.

MICHIGAN: E. Darr, assistant division man.
r, has heen quite sick since the ¥Flint Oon-
cntion, but is improving. SATX is doing Ene
X receiving, sixes and sevens are easy meat,
B3T im inereasing his power to %W KW, &¥N
handled 75 messages in one day during the past
month, 8Z% 'has been relaying vupolice reports
direct to Haurtford, tAW-1MO each evening at
6:45 2KH using only 20 watis has been getting
out in fine shape having worked 6XAD a num-

s times and has handled a good message
total.

Dist. No. L. This montlk brings the highest
number of messages vet handled by the ist dis~
trict, 1574, this is due io the very good eo-
operation of the stations in the district, especially
in getting in their reports, evin now =all are net
in, but this will make a good boost for the Mish-
igan totais for the month,

In the receni Jdistrict No, 1 fests on Sunday,
¥ebruary 1Rth., it was possible to make a fav-
orable report for the smme reason outlined above
ooperation among the stations. Fach station
¢hecked from the office of the district super-
intendent. 'The trouble and iime taken to arrange
this test and assign time ete. was weil re-paid.
The wave of each was mesasured at this statlon
and the information delivered to the transmitting
station together with hearty thanks for thelr
fine ¢ooperation,

Ann Arbor shows up in the lead this month.
There are a number of good siations there and
much message traffic from students. The {otal
from Ann Arbor runs very high and has made
possible the large total for this month. #BGT
handled a g2ood number, #CF reporis working
every d!strmt in one morning and & ecard from
the Canal Zone. #CAA puis nearly three am-
peres into the anienna at present and does some
fine DX, A3CBO has schedules with SATN in
daylight. Many daylight aschedules sre now in
operation and more details available next month.
Flint (8AGG) works with &%BGQT and SAND
arranging daylight tests with S®DIL SKI, and
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8BBJ. We helieve this summer most all trailic
will be daylight, either morning or noon, especially
the early morning.

DAKOTA DIVISION
N. H. Jensen, Mgr.

Al - distriets and  praetically all stations ve-
ported this month whieh is greatly appremated by
the division manager. Traific again increased ? 209,
over the previous month, 9TUH grabs the honors
with 506 messages,

MINNESOTA: Dist, No. 1. Superintendent
Wagner rveports the largest volume of ftraffic
since the organization of the district, and states
that every relay station sent in a report, 9ADF,
9GW, and 9DUQ sare clearing in all directions,
and ¢BAV and 9BAF are on the job night and
day. 9ZC worked Canadian 9BX quite often for
Pacific Coast trafic and also reports that he
has a daylight schedule with 9EAU and that he
is trying for a new route to Duluth via 9BOH.
$AOR maintains rpegular schedule with 9%C to
the north and 9BAF to the south., There is now
& fine north and south route right through the
center of Minnesota running in steps, and at
times direct, from the Twin Cities to Brainerd
to Pequot and thence to Baudette. 9CMJ is on
regularly with 50 watts. 9BAU has reguiar sched-
ule (daylight) with 9EGF, and 9FH is on again
with more traffic than ever. 9ABB will be going
with 50 watts soon and hopes to get things mov-
ing through Clarissa again, 9DCC has been heard
from and 9BGU reports he has established com-
munication with 9B

Dist. No. 2. Assistant division managér, Don
G. Wallace reports that all stations bave turned
in substantiial reports this month. 9ZT has
worked Pacifie Coust stations on 19 out of 21
nights in operation. Radiation is 10 amperes on
200 meters aund 8 amperes on 100 meters. Many
stations are tuning down to 100 meters and among
these are 9AUL, 2HU, 9COCG, SBOV, and 92927T.
DGV is high in the district with 425 messages.
8DSW is doing exceptionally good work, 9BKP
is now on with 20 watts and has worked every
district and been reported by 6Z¥. ity man-
ager Smeby of Minneapolis makes an enthusiastic

report. Only one spark veported and that is
9CRW. 9IBPP, formerly 91Q, and ecity manager
of years ago, has been reported in Mass, on 5
watts. The new location of 9AUL turned nut to
be & lemon. St. Paul came across with a good
inerease in traffic, and city manager Goldberg,
reports that Q9AUA has worked 40T with his
B0-watter, the original 50 having gone wp in
smoke. He states that 9DGW is putting in 50
watts. HYAPW continues to lead in the city.

NORTH DAKOTA: Assistant division manager,
Bert Wick, has a vight to feel proud of siation
SUH. He eays his stack of cards looks like a
#ling rack in _a library; that his DX includes
everything. 9UH has routes east to 9CMJ, north
to $ADZ and 9ZC; south to 9DAT; and west
to 8BZF, 9ABU, and TAFW; and schedules with
‘IABB YEBT is temporanly out of commission
but is standing a watch at 9GK. 8AEJ is getting
organized again, 9YABU is doing fine work and
9AHC at Ellendale has started up with § watts.
It is expected that 9ADZ at Grand Forks will
come sacrossg with a good traffic report next
month.

SOUTH DAKOTA: District superintendent Or-
ville. Wheelon is working out & plan to cut South
Dakota into two districts which he believes will
be 2 big help in securing proper supervision. He
reports that 9BOF “the last o the sparks” is
now about to change to C.W. and that %ASP
has junked his fone and will soon be a real
astation, 9AVZ is getting fair distances with
his new TIV-204, 9DWN has worked both coasts
with 16 waits and Lloyd Olander of 9YAK will
soon be going under his new call SALN. 9YW
blew his tubes (you are not the only one OM.)
but will have new ones with & motor-generator
soon, 9ASF has heen getting wonderful DX with
16 watts. ‘The former report that this station

wag using 35-watts was incorreet. (Pardon OM—
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EAST GULF DIVISION
B, W, Cnchran, Mgr.
It is very gratifying to Le auble to report =z

new record for the division, OQver 4500 messages
were handled this month. The large number of
excellent stations doing more and beiter work than
ever before and their co-operation with the otfi-
cers of  the division have wmade this record
possible.  Some F.B, gang.

FLORIDA: Traffic is f{lowing in and out of the
state with ease. With more active stations than
ever before and each station handling a larger
volume of work we have established new records
for the state. We are now set for real sume

mer work,

Dist. No, 1. 4FS leads the state in both mes-
sages handled and in DX. With 50-watts C.W.
and LO.W. he bhas heen reported in Calif, 17
times in one month, He works 10l and “BX"™
Mexican stations, also is copied QSA in Ancon,
Canal Zone, and has schedules with IBAF, 4(G,
41Z, and a daylight schedule with {MT. 4HZ
has had trouble with his power tubes and is

iemporarily using spark with which he is doing
consistent DX work. 42C is doing splendid work.
4MT, with b watis works 401 and has worked
750 miles in daylight. 4PI is a new station that
will help 4MT handle the work in §t. Augustine.

Dist. No. %, This district is upheld by 4JZ,
41Z, 4NU, and 4J1, all of whom are sctive and
keep central Florida open for traffic. 4IZ maine
tains schedules with north and south Florida and
is a valuable relay point, 4ZH has a 500-watt set
practically completed.

Dist. No. & is finally coming to life with an
active station, 41C, Miami, and is heard through-
out the state.

Dist. No. 4. 4BC has the best and most con-
sistent spark in the state, 4BC to 4FD and 4GN
is a dependable relay route and handles much
traffic. 4BC is consistently QSA at 401,

The Assistant division manager is grateful to
all district superintendents and city managers for
their splendid co-operation and promptness in re-
porting.

SOUTH CAROLINA: In Greenville, 4FE, 4KI,
and 4JK pui the traffic Lhrough with 44K Tead<
ing the state in inessages handled. Lightning,
entering via the mpower line, converted 4EG’s
set into junk and did much damage to the
premises. With the true amateur spirit he soon
rigged up another set and is handling traffic
as usual. has been the most active sta-
tion in Spartanburg. 4LA will soon be on the
air with 100 watts., 4IT and 4PV are new sta-
tions and are ready to he'p with the trafiic.

ALABAMA: A number of statons are hand.
ling traffic but unly a2 few have made a report.

Dist. No, 1. G6ZAS has handled z ot of traffic
and-leads the staf.e in messages handled. 5AGJ has
also handled qguite a bit and with 100 watts is
reaching out all over the couniry.

BADS sends in a nice message riport. HADE
at Pratt City and 5UP at irondale are on the
air regularly and keep the traffic moving. Con-

will soon have a H0-watter

noly “HZ,” at BZAS,
having already =applied for

of his own going,
& license.

Dist. No. 3. HXAE has had some trouble
but will soon he in operation again.

Dist. No. 4. Dne to defe:tive iubes, 5XA has
not been able to cooperate much this month but
in a few days put through quite a nice bunch of
traffic. A report, since verified, states that 5XA
has been copied in London by. British 25H.

GEORGIA: 4BQ has been sick and this famil-
iar call is only heard at infrequent intervals,
4DB and 4MR are getting into the game. 4IV
is moving a lot of trafic in the ecarly morning
hours. 4PD is increasing his power to 20 watts.

He is working most of the country and is
often heard on the west coast, With a remodeled
apark 4FB is leading the state in spark traffic.
4FG and 4L.I have combined their resources and
turn_in & good report. 4EB_ bhesides handling
considerable traffic has worked the west coast

8 times. 4GN and 4FD, hoth spark, keep the
traffic moving and are a good gateway for Flori-
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working nearly svery-
reports from California
several good stations.

da  traffic. 4GN reports
body he hears and has 2
this wmonth, Macon has
{BW was the only vne to report and has at
tast goit the [0-watter poing F.B. 4BY, 4EL,
and 4{GE at Savannaly-are handling traffic with
4BL leading the state in number of messages
handled. He has eurly morning scheduies in
several directions.

A: The quiet period from 8:00 to §:30
P.M. is being fully observed due to the eiforis
of the Atlanta Redio Club, snd the co-operation
of the local broadcasting stations has been thus
secured. 4Y A leads in messages handled but 4HW
and 4MB pushed him for first honors. On Spark,
4DF is the ieading station with 4HS and 4MY not
far behind. We are sorry to lose 4HX and 4GG
who have joined the Navy. 4CG now has 100
watts and is batting them ont in great style.
in the coming months, the leaders will have to
cope with 4CY, 4EQ, ¢BG, and 4ME who have
gach handled a big batch of messages. 4B
and 4BI handle & good share of the traffic and
are regularly beard on the wesi coast. The sec-
retary of the loeal club. 4KU {found time to
oil up the old key and grind out a nice lot as
did 4LE, ex-4BX, Other siations handling tratfic
are 4GZ, 4JL. 4DN, and 4A%Z. 4DO, DG, and
4FV are on the air but made no yeport, 4V A,
{HW, 410G, snd 41K report working the west
eomst., A C.W. set at 4AP will soon be on the
air. 40D at Newnan ia a new siation and with
4DT, 4MJ, and 4JD at La Grange should serve
as  wutlets or traffic from Atlanta snd other
points to the south.

. A. Cantin, Acting Mgr.

Hawaii broke =il records this month and the
total of “ONE” message s the report thav §
have the “honor” to turn in, It ahows that

Hawaii is trying to keep this division wzeing and
the above number of message's” handled s
proof to some exient that Hawail is still QS0.
‘he message was received, signal C.'W,

Two new licensed stations (C.W.) have been
added to our total here and they are burning
midnight oil in the effort te reach and work the
const, It is now up to the stations on the main-
{and to listen for Hawaii, as we have very little
trouble in the reception of signais from the
¢oast, but have difficuity in raising ‘em.

Kindly make a mention that “Hu” is used
for an abbreviation for Homolulu so that when
coast siations hear us say our QRA is “Hu”
it will signify that the station is located in
Honolulu.

MIDWEST DIVISION
G. 8. Turner, Mgr.

GANGWAY, GIVE US ROOM!! We're head-
in’ straight for the top =nd if we don’t give
some of you other divisions a run for your life,
T'm not Manager of the ‘ol midwest.

“Resd 'Em and Weep” was OK once, but not

now, Now it’s “Glance at 'EM and Go Way
Back and Sit Down.” Here’'s how:
9A0J, 1948 on Spark

Missouri, 9592 aione
Midwest Division, 20797

MISSOURI: 3CVQ, 9EFC, and $AOJ have done
very good this month. 9CEER, 9EKY, and SEKF are
going great. We still have room for move official
atations and you fellows who are spasmodically
showing signs of activity get busy and show us
that your name should be placed along side of the
other honor stations. SRR in addition to his
job as DS of the western half of Missouri and
& of Kansas City has just recently been ap-
pointed Division publicity wmanager, BAUK is
busy getting sSpringfieid in shape. He is begging
for work and traffic and with tears in his eyes.
9DWK reports that he has had bad luck, losing his
masts in a recent ztorm. QDXN is going great.
He is after everyone to do their hit, Behoening
is a hard worker, universally liked und they ave
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all supporting him., MeDaniel of Columbia is back
on the job and putting the routes in excellent
eondition. 9BMN, 3EPC, and 900VQ deserve much
credit for their excellent work, 9BMN on apark
handled 871, {‘Smatter you G, W. stations?) Then
along <omes unother spark station and handles
781, (F.B, 9EFC.) Now fourth in line comes a
C.W. station with a comparatively amall {otal
of 638, (How come?) The DS of Western
Missouri reports 9CHJ very aective and has ap-
pointed him CM. ‘Three stations in Sedalin handled
2 total of 1291 messages this month., 9 i
F.B, relaying %23 messages in six days.
atill F.B, with a little more tendency on the part
of the broadcasting stations to eo-operate, thanks
to Moore. 9CTG is continuing to do good work.
The Mayor has promised to recommend to the City
Couneil that the old fashioned arc lights be
replaced by incandescent lights. We hope with
St. Joe that are QEM will be a thing of the

past.

NEBRASKA: 9CMK handles largest volume of
traffic in Nebraska this month with 501 messaegs.
It is surely a pleasure ito report that the Omaha
stations are awake and handling their share of
Nebraska's trailic. ‘The north Nebraska distriet
is dead with the exception of SAIN, and 9CNS.
OMK deserves special mention for the good work
he bms been doing with his 100-watts rectified
OW, He handled over H00 messages on one b=
watter, Hpecial mention goes to 4YU who ac-
eounted for £75, This month the Omahs hoys
set out to chalk up a greater total than the Lin-
coln gang. 'That they suceceeded admirably iz evi-
dent when we note that 8 Omaha stations hendled

a total of 1878 messages, against 5§ Lincoln
starions handling & total of 654 messages., Each
ity has one spark atat.on doing good work.

In the case of Omaha, 2ASO handled 147 while
at Lincoln $DNC handled 218. 9BZG will be on the
air with 10 watts soon. 2AEC blew three of his
fivers znd is now on with one,

‘The Rochester plan wag recenily put into eifect
and stations ure, with few exceptions, co-operating
to reduce interference for the B.C.L. at fdneoln,
‘The Lincoln Radio Assn. there has been a t
help in adiusting the differences axisting hetween
the B.C.L.s and the ops.

IOWA: 9FK wins first piace this month with
a total of 188 messages. Traflic has taken &
jump, over 4000 messages being landled and is
the largest total yet reached by Iowu. 9AEQ
is second with 265, OBZI has been quite ‘hsi”
and handled 260. Counting the large number
of Towa stations oui of commission and 9BGH,
9BIF, SARZ, 9BGI, 9BRS and 9BCD we won-
der how Iowr’s tofal would have looked if we
all had been on. 9DKY and 9ARZ have worked
401 on five watts. $AMU has schedules with
several states and is getting out fine. In the east-
ern part of Iowa the D)3, 908, reports trouble with
the B.C.L.s of Clinton but im spite of this they
are handling traffic. 9BGT and SDMH are two
new atations just blossoming forth,

EANSAS: 9DTA as usual wins honors ia Kan-
sas for the iargest message total, The windy
month has not blown down very many of our
aerinls from the looks of the message total We
are still over the 8500 mark and have foud hopes
of raising our ante a thousand next month., Five
Kansas siations pounded out more than 300-per
this month; namely, 9CLW, 9CAC, 9CC8, 3A0G,
and §DTA, 9ABV has been moving and his station
has been out of commission all month., JCPV
and 9BZZ are both going to bat out 380 or better
next month., A new station at Topeka, IEHX,
has opened up with a B-wait set and threatens
tn break the long zilence at that city on amateur
waves, 92CJE and 8BHJ are getiing in the game
and handling tratfiec. 9CCS handled the most mes-
sages in his distriet with 268, 9A0D has been
heard 700 miles off FEngland with his B-watter,
Other stations deserving special mention are $CFI
200V, SCKM, and 9EHT.

NEW ENGLAND DIVISION
1. Vermilys, Mgr.

MAINE: Wkhile there =re no members of the
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Brass Pounders League in this state, still there
are plenty io the totals, and old Maine has come

ahead wonderfully, We extend hearty thanks
to Hdward McShane, of iBRQ.
YERMONT: Vermont is gong better, but we

still need a much bigger total to keep this state
up to the others. Come on, Slayton, let's see
you put ‘er in high. . .

MASSACBUSETTS: We boast six members of
the Brass Pounders League here, and consider
that & very good record. It sure helps to bring
the messages up. In the order of their tratfic, these
men are as follows: 1BAN-1227 messages; 1BYN-
1011 messages; 1CTR-442 messages; 1COPI-420
messages; 1BVH-342 messages, ]

RHODE ISLAND: Even little Rhode Island can
ashow five members belinging to_the B. P. L. They
are ss follows: 1CBP-446; 1BVB-382; 111-324;
1GV-304; 1BQD-304, For its size, Rhode Island’s
work is_something to be proud of. )

CONNECTICUT: Eight members of this famous
stay-up-all-night Brass I"ounders League claim
Connecticut as their residence. They did as fol-
lows: iMY-858 1BOQ-661; 1CJZ-326; 1BFE-388;
1WOC-326; 1IV-306; 1FY-305; 1TL-302. We bhave

S

MRS, HELEN R. XAVIER
Executive Assistant to Div. Mgr.

reason to helieve that the leaders of this »state
are well liked and likewise well followed. The
DM wishes to thank all the ORS men as well
as the ADM.s of the division. 117 stations re-
ported in this district including 108 CW, siations
and ¢ spark statioms., Poor old sparks are be-
ginning to lose ground. .
mWe encloge a picture of Mrs, Helen R. Xavier,
whvo_hag just been appointed executive to the New
England divigion manager. Mrs, Xavier is a mem-
ber of the [eague and very much interested in
all matters of the gang. She intends shorily to
run a station of her own as she dislikes being
classed as a B.C.L. .

Miss Helen Daniels has been appointed executive
assistant division wmanager [or Western Mass-

achusetts, helping out Mr, A, 3, McLean,
B. B. Bliss, .Jr. Mgr.
MONTANA: The e¢ifects of the spring QRN
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are being felt over the state and have made
inroads on the message report. It is & peculiar
thing that the stations in Montana are unable
to work with one another, but can reach out and
work with ease a much longer distance. It was
attempted to get a daylight route in the state and
it wns requested that everybody he on the air
each Sunday afternoon from 3 o'clock on and try
to raise some other Montana station. After
a month of trying there comes Lo the ADM the
report that there is absolutely nothing doing.
And from observances from the ADM's stations,
77L, it has been found impossible to raise Montana
stations in daylight while coast stations and
those in Kansas were worked with ease (7717
why?)

The Revised Paecifie Plan is in operation at
practieally all the siations in the state, and for
the most part seems to be serving its purpose
admirably, with the exception of z few B.C.L.s
who think t{hat the amateurs hours should be
from 5:59 to 6:01 AM, on the 29th of February.
The quiet rule seems to be benefirial both ways
as it gives the DX listening ham a chance to
hear some exceptional DX. (When the B.C.L.s
are noi squealing on every wave length in the deck
and a few mnew ones or good measure}. In
Bozeman, there is a new station on the air THS
who has been & second op. at the stution of the
ADM. He has a B-watter going and is ready
tn handle iraffie, ‘The state is all C.W. but for
the exception of 7EX, who is on the fence with both
spark and C.W.

IDAHO: Dist. No. 1, , 0ld 7JD from Weiser
is installing the old spark and a new C.W. set of
10 watts up in Moscow. 7ZM will he back with
100 watts, TJF continues to be distriet No. 1's
record station. He has his new flock of tubes
warming up.

Dist. No. 3. Nampa has three active stations
and is prepared to handle tratic in all direc-
tions. 7CG and 7LN are handling the bulk of the
traffic. 7IO i3 on with 10 watts and vromises
to have 20 soon. TLN has worked SBEO in
FWaiertcwn. N. Y., and is heard throughout the
Bast,

Dist. No. 4. The set at TYA has finally heen
finished and is kicking out five good amps. THJT
and 7YZN continue to hold down their end of the
traffic line. ~All stations in Boise are making
some wonderful records, all being heard through-
out the east and 7ZN being heard at a distance of
4700 miles TPJ will be on with 10 watts,

OREGON: The reorganization work is still going
on and no new appointments have heen issued.
Things are pretty well siraightened out now
though, and everything will vrobably be F.B. by
next month. The bulk of the trafic seems to be
going through TLR and TNA. 7LR had the bad
luck to have his 50-watter go west (cudn't get
big enauff DX aniother way), and had to resort
to the spark to clear his hook. 7LR will be on
again with 100 watts. 77TQ is heard nightly and
seems to be getting out, as usual. TMF, 7TT,
TVE and TTO are aiso on regularly and seem
to be keeping the old hook <¢lear.

WASHINGTON: Conditions over the state re-
mained practically unchanged since last month,
A substantial increase In the traflic handled is
noted and the percentage of traffic per station
is going up. There is & general trend toward C.W.,
all except three stations reporting being C.W.

Dist, No, 2. Reports that traffic is handled with
ease in all directions, 78C and TNN are both
installing higher powered sets and expect to in-
erease their QSO,

rist, No. 4, 7NF and 7GP are the unly sta-
tions in this digtriet at present. TGP is down
on 130 and reports QRN nil on that wave, but
that ii is hard ot work anyone., They do not

seam to listen that Jjow. TNF is Q80 all
directions.
Dist. No, #. 7BJ is still doing the bulk of

the DX here assisted by 7AIC and 7AJV, They
all find it casier to get the messages on the
hovk than to get them off. BJ has joined the
owls and is now putting up a new antenna so
that he can radiate a few more watis,

Dist. No. 6§, TQE, the DS is on the job but
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fnds that the QRS do not tuke the frouble io
mail him their cards. TWX and TBA are still holdu}g
down the praveyard shift, while TWM and TAFO
are wn in the evenings and doing good work.

Dist., No. 7. 3, the newy anpointed DS
is  right on ihe Stations around E"e}'ett
are doing ezceptionally good work with stations
in the sastern part of the U, 8. THI has opened
up with 100-watts of CW. snd if it works like
the njd spurk did it will sure be a star station.
In Seattle, 7JG is handling the bulk of the traffic
with TADP., 97DU, 7TKF, and several others help-
ing out. Seuttle is working hard to rid iiself of
the =tigma of its undeserved reputation of having
no one un the air

Dist. No. 8. TWD and TAIOQ are on with the old
reliable f\'park and getting about in good ahape.
48 is huvng trouble getting his five watter to

ark.

v Dist. No. 2, 7ALY and YNE are the ouly sta-
tions in this district. At ‘present the stations in
Wenatchee are forced to standby from 6:00 to
10:00 because of radical broadcast lmtener...

Dist. No. 10. Several good siations are in this
distriet but owing io poor cooperation with the
acting DS, TGE, only one reported.

Digt, No. 18, 'Traffic in this district hasx grown
rapidly, partlcularly with the east and north and
south bound relaying. The Pacific Plan hits some
of the stations here ratber hard asr they are going
to school and that requires that they QRD hay
early.

()NTARIO DIVISION
A. H. K. Russell, Mgr.

“Oiver the top awain” has been the motio of the
Ontario Division for the past month. Despite some
very bad weather for radio work the traffic report
for the month has beaten all prevous records.
Come on fellowz, the next objective is 2500 mess-
ages, and let’s ger a couple of the gang into the
300 class next month. X

Byveriay, in Western Ontario, reports that his
district has not maintained its pre-eminent position
ms u high average atation distriet, and several
stations such as 3BV and 8BS have dropped off
woefully in traffic handling due to businesn oeci-
prving too much time. Remember LeRoy, All work
and no play makes Jack join the Union.” Carter
has come out well again this month from 3DH as
have several comparatively new stations such as
3ADN and 31T, 3KO maintains several regular
schedules and despite “ewmpty socket trouble” has
& nice total. Our latest DX arrival, ZNI, has
proved & Godsend, and his majestic total for his
gecond report is & dandy. He has furnished the
long looked for missing link between Ontaio and
the West. 3BG Is on and when he gets going and
puts in C.W. instead of spark he will be. great.
(Hi—D.M.). 43%XN has been very busy at business
snd has not had as much chance as usual to get
in his fine work, %GB and 2IF are F.B.

The . Central Ontario district is fop dog this
month, but of all the stations here, the one de-
zerving most credit i3 3XX, He is on with a
flivver coil on one S-watter and for traffic handling
works rings round & good many of the gang. 23BQ
is also doing very fine work. Also 8TL. Hamilton
has at last opened up to traffic m 30Y & newcomer
to the game, but & very good ““comer.” He runsg
regular schedule with Toronto and Kitchener, The
Toronto crowd are all busy with 10-watt sets show-
ing the B0s where they wget off,

The Hastern distriet iz short and snappy, as
Dionnelly only reports two stations had handl
any traflic, both Kingston., ‘The DM hears from
Wale or Cornwall who is putting in 10 watts,

PACIFIC DIVISION
J. Vance Wise, Mgr.

The Division Manager has been completely out
of commission for some time, much of which was
spent in the hospital, which accounts for the small.
ness of this report.

ARIZONA: ¥. A. Nielson, 6BBH, has been ap-
pointed city manager of Phoenix. ‘A new station
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that will be of big help is 8CAJ, 6BSQ bandles
Texas and California traffic maintaining schedules
with BADB, 5JZ, and BDE. 622 is trying to im-
prove vreceiving conditions. More trafic would
have been handled last month but for the {act that
a great deal of time was spent axperimenting with
various types of receivers. To date, there has
bheen bnt little QRN and traffic moves regularly
thru 60D, 8ZB, $#Z2H, and BXB who QSR easiiy.

CALIFORNIA: 61V with his ten watts is reach-
ing out ¥B. 6EC hasy a new Z0-watt set which
will be another good DX station. @BJV has just
instailled s Paragon ten-watter. G6BQF is out of
the game for a short time, 6ANH has been heard
all over the U, 8. and has just added New Zenland
to his record. GANH-6ALU with 16 watts works
into the #th distriet easily. 6BUN has reached the
ist district—~-15 watts. 60OM is off the air for a time
6KA continues to hang up new records and managed
to get 4.5 amps. out of a H-watt tnbe before it
blew. GMH with 50 watts will be heard by the
the time this in vrmt. GUP has junked the spark
for C.W. and 60D is trying to prove to himself
that he can get better DX out of an amplifier tube
than he got with the old spark. As a starter,
6BVF has reached the atlantic coast with his new
S0-watter. 8BVW, ¢CU, and 6BQY are doing good
work on C.W. 6BQC iz back again rceady for
business on ¢,W. 6BEG is in operation at his new
loeation. 6JD, 6EA, and 6EN have been heard
in New Za.aland 6KP, using an amplifier tube, has
been heard in New York. Next! 6ZN gets good
DX with his 100 wat'c aet,

R()ANQKE DIVISION

Ww. T, f";ravely, Mgr.
Traffic has been holdmz up very well during the.
past month. High honors go to 10-watt station

with a rather poor location, and with only one man
on the key,
SAUE

t: 1
QRN is beginning to bhe felt and:

PORTO RICO:

- that the heavy artillery will soon “bust” loose down

in this latitude. Direet communieation was sstab-
lished between 401 -and Hartford Headquariers,
1AW, also between 401 and Division Headquarters,
$BZ, at Danville, Va. "We ave afrald that 4JE:
will be too late with the motor-generator for this
season’s operation, but with effort Porto Rico may
he able to keep in touch with the ztates durmg the
summer months.

WEST VIRGINIA: #BDB makes his bow with.
100 watis and covers the country. 8ATC and RCQH
are piacing Huntington on the map. DS Rhoades
ia carrying on very interesting experiments on
short waves using a B-watt tube and 8-foot loop..
With this he has covered 26 miles. HBDA has been
busy getiing the hams and novices together.

VIRGINIA: ADM Wohlford is very enthusiastic-
over his “gang” and comes with a fine report as
nsual. SATS is going strong. 88UV, 3BNE, and:
3JN are new stations wakmg up. 3MK is installing
2 high powered set. 3BV is active in Portsmouth.
327 is working mostly in daytime, with regular

schedules.

Dist, No. 2. 2BMN, 3ATU, 3A0T, 358G, 3BCH,
and 8TJ are all doing good work. 3XAL (ex 8BIJ)
3AHN, 3CEL, 3BVL and 3MO (with his eclothes
line) are holdmg up their end in great shape,

Dist. No. 4. 3BLF (with two ops.) and & con-
gholidation with 8ZP will econtinue to make things

um.

Dist. No, 3IW is temporarily out, while
3BUY, 2BOF, JQDY and 8AFW are accounting for-
that section.

Dist, No. 6. There is great improvement with
8HU, $CBZ, and 3BFE now on the air. #YV andi
3BHL are both working

Dist. No. 7. 8ASP, JZAA 8YK, and 8ZX are
holding down the job.

Dist, No. 8, B3APR is & star and he never sleeps,

3BIY, 3RP, 3CA, 3VC, and 3BDX are all active,
i&igﬁéﬂo. . 8HL is changing from 2ZO0W to 100W
w

NORTH CAROLINA: 4KC is leading in Asheville
but there are a string of new fellows who promise
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to make things interesting. 4LJ and 4NV are doing
fine in Winston. 4GX and 4DC are handling traffic
at Greensboro. 4KC and 4MV are passing a few.
it there is a man in the Division who has sany
suggestions or constructive criticisms on A.R.R.L.
operations, come forward and let us have them.
In conclusion, do not think of stopping for
summer weather, huf keep going and play up, es-
pecially darlight operation. It is great!

T\riOUNTA!N DIVISION

ROCKY
N. R. Hood, Mgr.
OW. 539 Mags.
Hathaways, 9AMB
Denver, (olorado
Spark 8T Msgs.
Young Unlversuy
Prova, Utah

WYOMING: By the (Great Horn Spoon the bome
state of the DM takes honors this monih for the
most  messages handled per station vreporting.
Great credit is due to our 1hH-walt wonder, TAFW,
who put through cutting capers. 7AI has been
ill s0 not much was done the past month. Also
bas burnt out » transformer and is figuring on C.W.
{(F.B, OM, hope the C.W. will win out.) 72V is
still at it with his 100 watts and is certainly
spreading out. 7TLU has been having trouble with
the plate zupply and a new motor generator sei
will supplant the rectified A.C. at this station.
720 has not been on regulariy lately but is on
regular schedule now. 20 watts doing duty here.
in all, radio is-setting fine in the sage brush siate.
The 7th District Executive Council has received
1009% backing from Wyoming. The hams here
are united 100%. (Howzat?)

JOLORAD(: SAMB again takes the box seat.
He works 9BGH on schedule. New stations in
Lolorado enables quick delivery of messages now.
New QRA, 2AMB, 4026 BEast 19th Ave., Denver,
Lolo. $DTM rpports no work through broadeasting,
Now on i85 meters with b amps. 2IBUN is still at
it with his 19 watts. 9BJI gets real DX including
Hawaii, 9CAA had been on only half 2 month
and is QSA both coasts. 9DHI QSA up and down
bothh coasts on 10 watts and wants to know what
is the matter with the HEpglish receivers. 9BXA
i8 rebuilding antenna as he has been using an an-
tenna only 15 feet high and gets 800 miles, 9FV
is puunding asway. 9BVO works on schedule with
Colorado Springs. 9BXQ has a new 75-foot mast,
8BTO is rebuilding. 9EKH =says he has been oif
on account of lovel! {Don’t quite understand OM,
but suppose we will be smoking on vou soon, eht
fwove is eruel to radio, OM.)

Denver amateurs have adopted & plan to bring
about more cooperation between the B.C.L.s and the
amateurs. All starions absolutely QRT from 7 to
10:30 P.M. except Wednesday and Saturday nights.
Tuesday has been made silent night in Denver.
The amateurs of Denver say that it will be quiet
too if they bave anything to do with it. No L.C.W.
or fone during DX hours., Assistant Radio In-
spector, McGowen, of the 6th distrct visited Denver
March 2%rd and a banquet in his honor was given
by the Associated Uperators of Denver (amatenrs).
A great time was had by all, and all stations were
;put in tip top shape, and a better feeling sll around
was left in his walke.

New appointments in {olorado sare as {ollows:
2QL, and ¥BJI ORSs: M. U. Davis, $DCE, La Junta,
‘Colo.,, DS for Scuthern Colorado; Philip Laskowitz
DPM.  The following ORS certificates were can-
celled: 9WD, 9CIX, (moved from state); 97AF;

and 9AWL., .

UTAH: GAPL a worthy spark in Utah takes the
box seai for mosi messages. GAWH is operating
on spark but C.W. is beng assembled and will be
in_operation soon. 6BUH operates both spark and
W, 8NQ reports no traffic handled. 6BOE jusi
completed & new 250-watt set and gets excellent
results, 4ZA is busy at Utah “U” but managed to
get a few through. GZM reports the big zet not
guite completed, although on the air some, but
gill soon have the §00 waits going. 62T pushed

through 118 in two weeks. 100 watts here soon.
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6ZV and 6BLH sent in no reports. {Whatsamat-
ter, men, like to hear from your traflic or not.)

McGowen, Assistant Radio Inspector 6th dis-
trict, wvisited Balt Lake on his inspection tour on
March 10, 11, and 12. F=xaminations were held and
many local men pasred their test for amateur first
grade licengse. All ORSs reported in district No. 1
except SATH. (Sure F.B. Men.) 6APL still on
the rock erusher moving traffic in fine shape. New
masts here soon for more DX, Radio Iinspector
at Pove passed five of the gang for first grade
Jicenses. G6ATQ is at it hard again. SRKE shows
the pep, muaking a house bo house convdes for mes-
sages, ao watch the box seni Salt Lake gung.

The following appointments were made in Utah:
6RE, 82T, 6RM, and, 6ZA ORSs. {Congrats Tltah,
you sure sre on the move. Your old time pep is
showing again and we are proud of the way things
are shaping themselves—DM)

VANCOUVER DIVISION

J. T. North, Mgr,
VANCOUVER: BON is now on with a 100-watt
set and is doing more work than ever, BAC is

building his station into another rock ecrusher,
6GO and HAK are handling iraffic, and 5AX is
doing occasional work. 0BQ has &iso come back
with some more tubes.

VANCOUVER ISLAND: 60T is atill going
atrong. bHDX has left for an indefinite period.

ALBERTA: 4DQ is handling most of the Alberia
trafic with 4ARB and 4CW helping occasionally.
4C1. in Edmonton is very QSA in Vancouver.

PRINCE RUPERT: &CX had bard lnck with
his tubes but is replacing them with a fifty-watter.
QBPbi's handling all the uorthern trafic with little
trouble.

WEST (.IULF DIVISION
F. M. Corlett, Mgr.

Official relay station appointmenis were issued
to the following: 80, 5JZ, BDE, BZAK, §VO,
H8VYH, RN, 6JT, and GJL

Our star trafhe handling station of the entire
division this month is 5KP with a total of 1184
messages. (Al C.W. too.) That live bunch at
Fort Worth must have laid off this month to give
Dallas a chance to catch up with them as their
report is missing. 'The firat time in a long time, °

c;(H)"I‘HERN TEXAS: ‘Smatter Orange and Port
Arthur? We know that you've been on the air but,
gosh all fish hooks, let’s have the dopel C(alveston
C.W. stations come in for a goodly share of the
honors this month with 6BY and 5IM on the job
a big part of the time., (Fine business, glad to
see Galveston ecoming along wth us—DM.)

Some of the newer stations on the Island are
5AHH, 5bAGL, BADY, and BAIV. 5IM and BVY are
the two nﬁ‘wlal relay stations. GACR and HADY
zre also AR.R.J. stations. Houston has 26 A.R.
R.L. relay statons and 6 of them hold otfiicial relay
station sappointments. Houston’s busiest station
month was HOV, Distict superintendent, ¥#. A.
Sahm, at New Baunsfels, erorts the busiest dis-
trie of the entire southern Texas section and our
hats are off to BKP at Hlgin for our best traffic
stations. BTM deserves mention. 8§38 at Persal
works both coasts “like they were s mile away,”
and is the best station of DS Wall’s district. Both
ops, 8t SBADI have been down in old Mexico and
came back with great ideas of a relay to Mexico
City. (Go to it, fellows,—DM). BHC is building a
suitable shack to house his “PRIDE.” GHADB at
El Paso, B. R. McCracken, and E. H. Funk, who iry
to make the “MUXKES MUX” for the W.U. in the
day time seems to be holding down the “WX' key
prefty well in far west Texas. BJZ, QRA, Louis
Gemoets, 2500 San Diego $t., (Note: Fellows, not
Mobile, but Bl Paso, Texas) is BADB’s rival in
the air, and £l Paso is coming right along in the
El Paso is on speaking terms with all
of California. Shoot some of that west coast
traflic to 6JZ and 5ADB. We have s new A.R.R.L.
station out in the Big Bend country now, 5BO.
SYK has been under the weather but will be on
soon with a 100-watter.

(Concluded on page 07}
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Your First Transmitting Antenna
By H. F. Mason, Department Editor

N order to see why some forms of trans-
mitting antenna are more desirable than
others, let us see briefly what features

are necessary in the design of a good
antenna. The one thing that we are aim-
ing for is that our antenna will have as
good radiating qualities as possible. It
must be efficient in transforming the cur-
rent we put into it from our transmitting
set into electromagnetic waves.

Clonsider for a few moments a single
vertical wire, grounded at its lower end,
as a basis for discussion. It has induct-
ance and each portion, each foot of the
wire, has a capacity to ground; this eca-
pacity being large at the lower end of the
wire and decreasing towards the top as
the distance between the portions of the
wire and the ground becomes greater, If
~we connect a transmitter to the bottom
end of the wire and introduce a radio
frequency current in it, the current will
flow by capacity paths through the air from
the wire to the ground. As stated pre-
viously, the capacity of a piece of the wire
one foot long is much greater mear the
bottom or end nearest the ground than
at the wupper end. Consequently, the
greater part of the eurrent will leave the
antenna and go to the ground before it
reaches the top of the antenna at all.
What current does reach the top of the
antenna will build up to a high potential
because the resistance of its only path to
ground through the air is so high. This
condition of maximum current at the base
of the antenna and maximum voltage at
the high end influences the design of the
antenna considerably. This distribution
of current and voltage exists when the
simple vertical antenna ig oscillating at
its fundamental wavelength., The actual
length of the wire will be equal to one
gquarter of the length of the radiated wave
because & complete wave or cycle is made
up of four recurrences of the woltage
and current relations mentioned above. If
it is desired that the antenna have a funda-
mental wavelength of 200 meters, its height

will have to be one fourth of this, or 163
feet. It is practically impossible for the
amateur to easily erect an antenna of such
a height, but changing the form of the
antenna as explained later on will permit
a much lower one to still have the 200
mefer fundamental.

S0 far we have been talking about a
single vertical wire. If we have two ver-
tical wires a foot apart the capacity to
ground of the combination is increased ow-
ing to the additional surface. The induct-
ance is decreased because the current is
divided between the two wires, and using
the law for caleulating the total induct-
ance of two inductances in parallel, the
inductance of the combination will be one-
fourth that of the zingle wire. The result
is that the increase in capacity iz offset
by the deerease in inductance; therefore
the product of L and C, which determines
the wavelength, remains practically the
same.

The above holds good as long as the
wires are vertical, but once we lessen the
height and bend over the upper ends of the
wires ay in the inverted L type, the ca-
pacity is increased and this increase is
not nearly offset by the lowering of the
inductance occasioned by spacing the wires.
The result is, then, that the wavelength
of most forms of amateur antennas is
more nearly six times the length from
the ground to the far end, rather than
four times it, as it iz in the case of the
single vertical wire,

Turning to a consideration of the many
different types in antennas—T, inverted 1.
fan, cage, slanting fan, an all the rest—
they are only expedients adapting local
conditions to the theoretical requirements
of building an antenna with its capacity
ag high in the air as possible and having
as little inductance and capacity in the
lead up to the top as possible.

The antenna must have a great effective

height. However, the effective height is
8 term that has no fixed relationship to



May, 1923

the uctual height of the antenna abhove
the ground in feet. Masts, trees, build-
ings, lightning rods, metal stacks, and wires
of any kind in the vicinity of the antenna
all tend to influence the effective height.
To illustrate: An antenna erected on the
top of & ten story building may have a
height above ground of several hundreds
of feet, but on account of its proximity
to other objects, its effective height may
amount to no more than that of an antenna
fifty feet high if erected in an open field.
In order that the antenna have a great
effective height it is necessary that it be
kept as far away from all surrounding
objects as possible,

This isolation of the antenna is necessary
for another reason. The antenna =and
ground act as the plates of a large con-
denser and any poor dielectric such as
buildings, trees, masts, ete., between these
plates will absorb energy. As an extreme
rase imagine a condenser in your set with
tree leaves and watersoaked wood between
the plates for insulation. That is the
identical thing that we have to deal with
in selecting a location for our antenna.

Any wires or metal objects in the vi-
cinity of the antenna will not only tend
to lower the effective height, but they also
arve detrimental from another standpoint.
Steal buildings, metal stacks., and wires
all have a natural period of oscillation
of their owm, depending upon their size.
If it should accidentally happen that vou
try to operate your transmitter near the
natural wavelength of a nearby mass of
metal or wire, that objeet will absorb
an  unusually large amount of power,
This will be shown by a large amount of
antenna current at the transmitter on cer-
tain ‘wavelengths. In some cases it is
possible to remedy the difficulties by going
out with a wavemeter and a pair of phones
and picking up the re-radiation from these
wires, and then connecting ‘inductances
and capacities to them in such a wayv as
0 #hift the natural period of the object
out of the way.

If cireumstances do not permit the
erection of two high masts with a small
T between them, the next best thing to
do is to get at least one end of the
antenna as high as possible. This should
be the end farthest from the transmitting
set, It is not good practice to wmake
a T antenna wunless both ends of the T
can be made nearly the same height.

The Junior Operator will have to dis-
play his ingenuity and resourcefulness in
providing the supports for his antenna, be-
cause the widely varying and adverse con-
ditions that exist in the modern backyard
do not permit the prescription of a defi-
nite set of rules for erecting the masts.
We will accordingly take up the actual
construction of the antenna.

NORTHWES
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The number of wires that the antenna
should have seems to be more a matter
of individual preference than anything
else, It usually lies between four and
ten for fransmitting antennas, The Jead-
in should have the same number of wires
as the upper part of the antenna, e¢ven
if it is a cage. The best all-around kind
of wire to use is No. 14 semi-hard copper
wire.

The construction of the antenna itself
may conveniently be divided into two sep-
arate and distinet parts, that of the flat-
top or upper portion, and the lead-in. The
upper portion may be built in either the
cage or sausage type, or the so-called flat-
top type. In spite of terrible arguments
on the merits of each, there is veally no
appreciable difference, electrically, be-
tween the two types, when used as the
upper end of the radiating system. The
cage antenna is, nevertheless, easier to
handle when in the air.

The diameter of cage antennas averages
probably around three feet. Some ama-
teurs taper the upper cage from one foot
at the end nearest the lead-in to ten or
twelve feet at the far end with good re-
sults, Materials and objects for nse as
the spreaders of the cage include about
everything under the sun. Heavy wire
hoops, barrel hoops, bieycle wheel rims,
toy wagon wheels, regular wagon wheels
and piepans with the centers cut out are
all pressed into service to hold the wires
the proper distance apart. Probably the
best type of spreader that can easily be
made is of the three or four “cross-stick”
type. It can be made in any size and
consgists of three or four sticks, nailed
together at their midlength and with a
zaw slot cut in each end of each stick
to take the antenna wires. If the spread-
or is large it will be well to connect
a wire around the rim between each an-
tepna wire. This binding wire zhould
also be fastened to the ends of the cross-
sticks and soldered to the antenna wires.
Tt iz customary to space the spreaders
at least every twenty feet in large cages.
In very small cage antennas, the =pacing
may be four to eight feet as necessary.

If the top portion of the antenna is to
be of the flat-top type, some other things .
will have to be considered. A light strong
straight-grained stick of wood makes the
best spreader. The spreader need not be
large in cross section; a spreader 20 feet
long need not be over two and one half
inches in diameter at the center, tapering
to three fourths of an inch in diameter
at the ends. A queer thing that reflects
upon the radio bug is that one can nearly
always tell the number of vears that a
fellow has been interested in radio by
the length of the spreader in his antenna.
Just like telling the age of a horse by
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his teeth. Newcomers in the game in-
variably put up spreaders a few feet long
while the old timers frequently put up
gpreaders twenty and twenty-five feet long.
There is a length of spreader that will be
the best for any particular case. If the
gspreader is too long, it will have to he
specially suyed to prevent lashing about
in the wind. If the top portion of the
antenna is of the T type, the spreaders
should both be the same length, and from
ten to twenty feet long, depending some-
what upon the number of wires in the
antehna. [f one end of the top portion
is higher than the other end, and the an-
tenna is of the inverted L type, the spread-
er at the far end should be about eighteen
feet long and the one at the end nearest
the lead-in may be smaller, even down to
three feet in length. Small pipes are also
sometimes used, but once bent by the wind,
theg will not straighten of their own ac-
eord.

No matter what kind of a form the top
part of the antenna has, the lead up to it
gshould always be in the form of 2 small
ecage, from three to ten inches in diameter.
Again, the spreaders may be of anything
that suggests iftself. The best looking
ones are made of rings cut out of sheet
metal or wood. If of wood, they may be
rings turned on a lathe with a groove in
the periphery. Slots can be cut for the
antenna wires, an then a binding wire
can be run in the groove and solder to all
of the antenna wires. If of metal, the
spresders can have a hole in the edge near
each antenna wire, and a short length of
wire can he twisted through this hole
and twisted and scldered to the antenna
wire.

The best way to begin the actual con-
struction of the antenna is to find out the
exact length between insulators that the
finished product is to be. There iz only
one way in which this can be done. Take
a piece of wire or rupe and put an insul-
ator in each end just as if it were a single
wire santenna, Hoist this up between the
masts and vary the length between insula-
tors until the correct length is obtained.
Do not do this without first sttaching a
rope to pull it down with, or vou will
never he able to get it down. Another
wire ecan be attached to this wire as s
mock lead-in and the Junior Operator can
atand off and form & mental pieture of
the finished antenna. He can see just
how far the antenna will swing from all
guy wires, frees, ote., in the vieinity and
possibly 2 better arrangement of the an-
tenma and lead-in will suggest itself. In
this way the exact length of the antenna
and lead-in are measured.

This done, the next requirement is an
open apace where the antenna can be
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built. The lengths of antenna wire are
measured off approximately, leaving them
plenty long enough, and one end of the
antenna is built complete first. The best
arrangement is to run the antenna wires
throngh holes in the spreaders right np
to the vertex of the bridle. In other words,
let the bridle be formed of the antenna
wires themselves. The insulators should
be comnected in series at the juncture of
the bridle and the halyard or hoisting rope.
If the insulators are subjected to a severe
electrical strain, it will be the one nearest
the antenna that will suffer. It is ac-
cordingly of no benefit to put an addition-
al small insulator at each antenna wire
on the antenna gide of the spreader. Use
glazed poreelain insulators thruout, as you
canot afford to waste many watts in &
poor insulator. A pood assortment of
small ¥ or 3 inch galvanized iron shackles
and thimbles is always handy when neat-
ness in the construction is desired.

Amother point that should be kept in
mind is that the finished antenna will be
no stronger mechanically than its weak-
est point. Think of the unusual strain
that is placed on the antenna when it is
covered with heavy ice in the winter time.
Pick out the weakest point and strength-
en it to stand all conditions.

Upon finishing one end of the antenna,
fasten that end solidly to something about
three or four feet high. Go {o the other
end, thread the two outside wires through
the spreaders and pull them faut and to
the proper jength, as meagured by the
wire that was nsed to gage the distance
between the tops of the masts. Be sure
that the spreaders lie at exact right angles
to the antenna wires, When this is done,
the other intermediate wires may be se-
eured temporarily in place, and by pull-
ing the whole antenna taut, about three
feet ahove the ground. the length of the
intermediate wires ecan be adjusted until
the¥ are all of the correct length, where-
upon they ¢an be permanently seenred
and soldered.

In the case of a cage, the best method
of construction is a trifie different. One
and is finished-first. as before, and the end
spreader is permanently put in pilace. That
end iz then fastened #n somecthing =olid
as before. Going fto the other ond. the
wirves are then pulled ail to an even length,
o little longer than the finished antenna
will he, This length will be taken up when
we insert in place the other end spreader,
which should be done mext. The antenna
mav now he stretched taut and the space
between the end spreaders weagured off
into equal parts and the intermediate
spreaders Tastened into place and all bind-
ing wires put on and joints soldered. The
antenna prover can then be laid aside and
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the cage lead-in constructed in much the
same manner as described above,

Joining the lead-in and the top part of
the antenna is usually a proceeding that
reguires a little thot as to the best method.
The joint must be good mechanically, in
order not to break under constant sway-
ing by the wind, and it must be good elec-
trically. By keeping both of these require-
ments in mind, a good connection can be
made.

Just a word about halyards. Half inch

manila or hemp rope is usually used in the
average antenna of the amateur. It should
be tarred, with compounds marketed for
that nurpose, and rolled in sawdust to re-
move excess tar, This will greatly length-
en the life of the rope by preventing
it from rotting and will lessen the ten-
dency to contract in wet weather.

With the antenna system completed, the
Junior {perator may hoist the antenna
to the masthead and if he has done a good
job and been careful, it will be an exact
fit. Hvery six months or o it is a good
thing to lower the antenna, clean the in-
sulators and renew any parts that are
showing wear.

A fellow w1th a good antenna always
has an advantage over the one that builds
this necessary part of his station in a hay-
wire manner. In the case of the former,
any erratic results can be directly at-
tributed to the set itself, or freak con-
ditions. He can test circuits and compare
results with the confidence that the part
of his installation outside of the radio room
is performing its work in a silent and effi-
2ient manner.

The Operating Department

(Concluded from puge 63)

NORTHERN TEXAS: Dallas, Greenville, and
(jommerce seem to be about the “erop” for district
No. I. Hurrah! for Dallas—Got ahead of Fort
Worth this month——~hut listen, here’s the dope, Fort
Worth either failed to report or some of Dallas
bunch made away with the report. The DM hasn’t
cuite doped it out yet, but believes there was some
underground work going on somewhere for that Fort
Worth bunch was going toe strong to stop right off
ahort like this.. Maybe the Hired Hand at WBAP
had something to do with it. Anyway traffic is
moving though Dallag in all directions with little
or no delay, BIX lost his mast during a high wind,
and had all the neighbors trying te hold dowu the
guy anchors to save the things. Bnut even with the
belp of *“Daddy” Blaylock, {(Mayor pro tem, and
our next Mavor after April Srd) the blooming
masts insisted upon tearing down a few {ences
within ihe block., Moral: don’t use iwo-by-fours peg
faghion for guy anchors on healthy niasts espee-
ially in Texas during the March winds. DS Arthur
West, renders hin resignation this month due io
iack of sufficeni time on account of some news-
paper work. (We wish vou well OM.) 4n opening
for an appointment as DS, Applications are in
order—DM, J. R. Martin, §U0, Wichita Falls,
DS district No. 3 is right on time with his report
which states everything picking up, even to QJRM.
Wichita Falls siations are doing mood work. TN,
Ralph Parker is using 30 watts instead of 300
watts us appeared in a previous report. BWIL,
Randall Cranfleld, is getting 27TC amps on a 5-
watt sef and workng first district stations direct.

QsST

NORTHWES

67

(FP.B.) $CY & 20-watter, wouldn’t commence for
awhile but is “‘percolating” now and handling quite
& bit of message traffic. 5HQ thought he would
quit the game for the Y.L.s—don’t know the de-
tails, but he's getting his station going again. (?)‘

. If the wind ever lets up 5UQ has a new mast all

ready to stand on end. BHOK with a new C.W. is
working sircles around the old rock crusher he
used to have. DS C. B. Baxter, and ramrod of
58X AJ at Dublin, seems to be the main trafiic mover
out this way. BGNS is running him a close second
and his 20-watt CW. signals have been reported
1276 miles west of California. 6QT on § watts
reported 1880 miles over land. B5QT is now lo-
cated at Stephenville, Texas. BHXAJ on 25 watts
was reported nearly 4,000 miles from Dublin and
on same power has worked many times over 1500
miles on voice, also to Canada and Mexico City
on voice. No report from district No. Z, but three
live stations reported direct to the ADM, HAJT,
5DX, and 6LLM. (Giad to hear from you fellows
in district No 2—ADM.) Out in the Panhandle
country HZH is passing those friendly messages to
one amateur to another or his friend’s messages to
some other amateur friend, and seems to have the
whole district to himself. We bave a new A.R.R.L.
station at Childress, Texas, bAUC,

OKLAHOMA: GKE, 6XT, an 54T are handling
the bulk of the messages. BZAV is still having
generator trouble. /%G, while on a few hours,
moved & bunch of 10. Oklahoma University statiom
is responsible for three of relay stations being
inactive this season; 5ZZ, BLO and 5ZQ. Traffie
in and out of Muskogee ia being handled by 5BM,
who is QSO both coasts and C(anada. BGAQ is
changing to ¢. W. The district around Tulsa has
several good stations now, 5(:A, BGJ, BSR, and bSG,
all getting out and doing good work. BSR’'s call
has been changed to 5HM. 5IA is a new AR.RL.
atation owned by Eugene M, Link at Fort Sill and
will be a help to district No. 4.

NEW MEXICO: 0ld reliable, 5ZA, merely reports
tratfic moving OK. I don’t know but what that
tells the tale just as well,

WINNIPEG DIVISION
P, Socolofsky, Mgr.

This divison is on the boom, that's all there is
to it. ‘The amateur radio **flu’”’ is hitting all our
cities, We have a complete staff of good reliable
men in the Operating Depariment. Let us see it
they can prove themselves by pinching the reports
oul of the ORSs. How about the seven stations, can
we get some help?

9BX, the star station of the division, is on
doing very fine work and is open for traffic from
10 P.M. until 1 AM. week nights, and 10:00 to
Midnight Sunday nights. 4HH carries awuy the
division prize with 109 messages, and is the bust
station in Moose Jaw. 4A0 has a ~thend1d 10-
watt C.W. (Yanks please QSL, QRA is Moose

Jaw.}
is well represented by 4FN’s fifty-

Haskatoon
watter,

WINNIPEG: 4DK, AJ.R. Simpson, is the
new DS, 4CN is shooting traffic right alnog with
one fifty-watter. 4CZ is still on apark and QSRing
500 miles OK. 4CE charging the air with 10
watts, 4BT and 4CH are h-watters.

There seems to be ronsiderable trouble hetween
the B.C.L.'s and the hams of Winnipeg. How about
the Radio Uiub? Can’t an agreement be made?

 Daylight rouvtes are working out fine. This
division is hombarded with heavy QRN and
blizzards.
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Say, you fellows that are having trouble
getting your inverted dupes to work; look
over your circuits again, as we're getting
a dozen bouquets a day about that circuit.

What’s the use of having D.C. on your
plates when you throw in a key click that
immediately becomes known by the listen-
ers for miles around? ‘Truly this is get-
ting serious so, won’t someone write a nice
article on “Key Clicks, Their Canses and
Cure?”

French 8AB has been heard by SCF
of Ann Arbor, Mich., during the month
of March, According to 8CF he was do-
ing the famous act of “CQ-ing.”” Has
anyone further west heard French 8AB’s
slgs

Parndlse
"Tis nhree o’clock in the morning,

P’ve listened the whole nite thru,
The sun will soon be shining,

And I haven’t heard a Q.

1ALI would like to have someone ex-
plain to him in simple language why sparks
jump to his nose every time he talks into
his microphone.

9DYV has 2 1-KW park set but no
meters to tune it with, To tune the sef
he holds his fingers across the antenna
and ground and then presses the key., He
then picks himself up and measures the
dlstance it threw him. This distance in
feet is directly proportional to the trans-
mitting range, hence the set must be in
tune.

From the same source comes the infor-
mation to all hams that 2300 volts A.C, ig
not adapted for use on the plate of &
five watt tube.

__ Famous Words
1913—*How do I come in?”
1923—*Please send me & card.”

“LQ"” wants to know if anyone knows
of & freight agent that can haul about
three tons of descriptions of bum “supers”
eout into the Sahara Desert.

In a short wave honeycomb set, don’t
bunch all six leads from the coils and
bring them through one hole in the panel
and then wonder why the set doesn’t work.
Separate each lead as far as possible where
it goes through the panel and you’ll hear
more sigs,

“Jake” Bolles, A.R.R.L. publicity man,
fiolds the chess championship of the A.R
R.L. He has defeated Reinartz, Schnell
and other famous players and will meet
all comers any time and any place, by
radio, {(Please send slow).

The Committee on Application of Radio
to Moving Trains of the Association of
Railway Electrical Engineers desires to
communicate with anyone who can give
information regarding actual experiments
in radio reception or transmission to or
from a moving train. Kindly communi-
cate with M, P. 5. Westcott, Ass’t Car-
Lighting Eng'’yr, €. M. & 5. P. Ry. Co.,
West Milwaukee Shops, Milwaukee, Wis.

“For Hale—Radio with aerial, 8,000 ohms,
$12.00"~Calgary “Vlnmmq iibert(m

We thought the artlcle about the radio
waves washing the insulation off an an-
tenna was the best vet, but here’s a beiier
one:

Seene: A radio store; with vadio expert
(7 in ha«kglound Enter a radio fan.

Fan: “Could vou tell me why [ hear &
lot on one mgh’c, and hardly snything the
next night?”

Radio Exp: “Burely, you have a poweriul
receiving set near you Whlch draws in all
the radio waves around it, and then you get
them after it uses them.”

"Twas ever thus, that the innocent fan
should be the vietim for the ignorant ex-
pert. i
ACDQ (OW) says that winding banked
coils has improved her vocabulary con-
siderably.

Why ecan we do things to a W, frans-
mitter which lower the antenna current
and then when you ask the other fellow
QRK he comes back with “Vy much more
QSA aw, OM?”
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it stands on its ‘own bottom.
new products,

from the most interesting material at hand.

NEW APPARATUS

This department is not conducted for the purpose of according free publicity to advertisers.
Its purpose is to give QST readers accurate information on
Apparatus described here must be sufficiently interesting to give its descrip-
tion and interest to our readers. The contents of this department will be seiected each month

The Cutler-Hammer Mfg. Co., has just
brought out a potentiometer for radio work
that matches their rheostats and is a rug-
ged and well built piece of apparatus.

This potentiometer is of the revolving
drum type and the resistance unit has a
resistance of 300 ohms. ‘The resistance
wire is ciamped between two insulated caps
which hold the wire firmly in & horizontal
pvosition. The broad, flat contdet on the
tightly clamped resistance unit insures
that the wire will not be damaged or dis-
placed under constant usage. The instru-
ment is designed for panel mounting and is
provided with three binding posts to facili-
tate wiring.

The need for & non-inductive potentio-
meter and variable resistance has at last
been met by the Allen-Bradley Company.
The Bradleyometer is just the thing for the
far end of a Beverage wire or for use in
some of the latest “inverse duplex” cir-
cuits where a resistance of non-inductive
type is required.

The Bradleyometer uses the same prinei-
ple of compression resistance (carbon pile)
that is used in the Bradleystat and is put
out by the same company. Two columns of

discs are assembled in the porcelain con-
tainer, each column with a separate pres-
sure plug extending through the top cover
plate. The pressure knob rotates through
180 degrees and thru a
special shaped cam which
applies pressure to one
column in one direction
of rotation and to the
pther column in the other
direction. As pressure
is applied to one of the
columns the pressure is
released on the other.

The resistance of a
column of the discs var-
ieg with the pressure, so
that the action of the
Bradleyometer is to de-
erease the resistance on
one column and at the
same time increase the
resistance on the other.
The total resistance between the outside
terminals remains constant while the cen-
ter connection may be shifted with respect
to the resistance between it and the out-
side terminals.

The Bradleyometer accomplishes the full
range in resistance balancing with 180 de-
grees rotation of the knob. It is made in
resistances of either 200 or 400 ohms be-
tween outside terminals.

In these days of trans-continental and
international amateur radio, the “Mac-Ra-
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dio” Tempometer, made by the McCallum
Appliance Co., of Silver City, New Mexico
is a handy thing to have around the sta-
tion. Tt consists of a celluloid card ap-
proximately three inches square-with a dial
of the same material mounted on its center.
By means of appropriate wording on both
the dial and eard the time in hours and
minutes at any point in the world cor-
responding to our local time may be read
directly by rotating the dial. Tts chief use
among the amateur fraternity will be in
the conversion of local standard time to
G.M.T. and vice versa. It will leave no room
for argument on that subject and will save
a lot of time and worry on the part of our
DX men.

The Hoyt Pzep-Hole meter has recently
been put on the market by the Burton-
Rogers Company. It meets the need for
a low priced meter of reasonable accuracy
for use in the filament circuits of receiv-
ing tubes. It can be mounted directly on
the receiving panel in place of the peep-
hole ordinarily used—-hence its name. Any-

one who has ever had the experience of
chewing a hole for a large meter out of a
piece of bakelite, using a file and a drill,
» will be glad to hear that the Hoyt meter
fits into a hole approximately seven-eighths
of an inch in diameter. The meter is nick-
o] plated, and the accompanying cut shows
its actual size. Hoyt Peep-Hole meters are
made to read either voltage or current.
The voltmeter may be obtained with a scale
of 0-6 or 0-10 wvolts while the ammeter
is made to read 0-.8 or 0-1.2 amperes. Mul-
tipliers may be obtained which when used
with the 0-10 voltmeter allow voltages up
to 30, B0 or 100 wvolts to be read. Al
styles operate on either AC or DC.

Chavging storage “B” batteries of 22
to 100 ol by A.C. can be easily,
economically, and cleanly done with the
type TB mechanical rectifier recently add-
ed fo the line of “F-F Battery Boosters”
made and marketed by the France Mfg.
Co., of Cleveland, Ohio.
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Any group of lead or Edison cells equi-
valent to 22 to 100 volts can be charged
in series at the same time. The charging
rate i3 regulated by an ordinary tungsten
lamp serewed into the socket on the top
of the rectifier. A 60-watt lamp meets
the usual requirement. The battery must

‘ Lamp Wi Gov
mfomm ch:’am;mcntm

#
I

Type THB ( l ‘
FFasm 22 ta 110 Volt

Rodio"®’ Battery

be disconnected from the set before charg-
ing, as the I1.C. eircuits are not insulated
from the A.C, end of the rectifier. An
extension cord and plug makes connection
to 110 V. A.C. line, and two clips with their
polarities marked are used to connect to
the battery terminals.

The TB charger is moderately priced. "It
weighs four pounds ad occupies an over-
all space of five by five by three inches.
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WM. D. WOOD

Wm. D). Wood, 8BD, (Canadian) is well
known thruout the west as being respon-
sible for the ear-rending, synchronous
thunder-factory that used to radiate “pow-
er” from Vancouver, B. . But that is
not all; he has spent six of his twenty
summers with “cans” ciamped on his head.

He fell into the radio game while at-
tending the Tech High at Oakland. Calif.
here he operated GKL for two winters.
During the summer of 1920 he took a com-
posite spark set to his home at the Barron
Hotel at Vancouver, B. C., and proceeded
to spread the call of BBR (Can.) over the
map.

The station lasted only six weeks
but he relates that was worth all the
trouble it caused him and the rest of the
family, because it attracted the attention
of the QST Factory to the fact that there

(Concluded on poge 74 )

PARKER E. WIGGIN

Among the most prominent radio ama-
teurs in the cast is Parker E. Wiggin, 82D
of Pittsburg.

Mr, Wiggin spent the early part of his
life in Kansas. After graduating from the
Kansas City High School, he entered the
University of Kansas where he completed g
course in Electrical Engineering. He be-
came interested in radio as an amateur in
1907 and has kept step with its develop-
ment ever gince. As an active amateur in
Kansas, he was one of the organizers of
the old Missouri Valley Radio Association.

Entering the army on April 8, 1917, he
served for eighfeen months in the radio re-
search section of the United States Signal
Corps under Major Armsirong. At the
signing of the armistice he entered the
University of Toulouse al Toulouse, France,

{Continued on puye ¥4)
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Radio Communications

by ﬂle Al

for statements made

Amateur Sigs. Recorded on Tape
S. B, Verity
Off Cape of Good Dope
Marech 22, 1923

Editor, ST :

I and the 2nd op. on this tub have been
messing with a tape recorder and have got
We went down last

—

1vvvvvyY, |
i

‘mzv.-*ﬁ(

ALTAID

Il |||I!MM

|9HT B30, CanaoW¥ P8zt 2, s

nite on 200 and I thot the gang might be
interested in the sigs we copied there.

This iz with one tube and the beauty of
it is that the recording is automatic and
shows EXACTLY WHA'T WAS SENT.

Tours when you catch me,
5. 0. Long,

Dallas, Tex.
Dear Eddy:

Most folks—ordinary folks, that is—have
a Designing Doctor and a Patient Preacher
to whom they confide their personal joys
and sorrows. The radio amateur adds a
third couri of appeals and pours out his
s}aie;tiﬁc soul fo the Energetic Hditor of
RAST.

Just to show wyou how far a fellow will
go when there's nobody to stop him, let me
tell you a dark secret. We work for a
railroad. It is up to the minute, with all
latest appliance, gear shifts 'n everything
and has its strikes and riots and wrecks
{some of 'em barely will stay on the rails{)
and, of course, its regular, absolutely-neces-
sary, once-in-so-often salary-cuts and force-
reductions.

That brings us down to the point in
¢guestion. It's about these cuts in salary
and their effect upon us. We were not

1ateurs

The Publishers of QST assume wno responsibility
herein by correspondents

immune or anything like that, so when-
ever the grim reaper rope, we had to kick
in with a goshamighty generous chunk of
our monthly recompense, just like all the
other poor chaps in the office, to keep
the poor old iron horse from starving
ta death—so0 they said! Well, we stopped
the milkman, then the iceman; then, some-
time later, we cut out the extension tele-
phone set {why iz a telephone, anyway?)
and thought seriously of calling out the
regerves and having the light meter read,
with the honest intention of paying our
last electric bill for some time to come.
It was getting that bad.

However, before it gwot that far we sud-
denly remembered that we were subscriber
to half 2 dozen magazines, and of course
the local newspapers. Well, from now on
one loeal was going to have to cover the
field., But there were the magazines. We
simply couldn’t afford ’‘em. But which
ones? All of 'em. The preity girl pictures
on the covers weren’t buying us a thing
and were actually making us homesick to
see a real, unpainted, sweet, old-fashioned,
sensible girl like our mother was when she
wag young. {Where are they now, Eddy?)
5o the magazines must go. And then eame
the tug of war or twanging of the heart
strings, or whatever else you might want
to eall it, as we struggled to get rid of the
periodicals with the least sacrifice. Our
beloved little Q8T was listed among the
unfortunates, Parting with ©OST, we
knew, would be like—, well, it wouldn’s be
like anything but just that. Nothing else
could be quite so violent a misery. o we
decided to think twice.

Now, dear Eddy, we hawve thought twice.
We have come to the solemn decision that
before we will allow our radio intellect to
Iapse into a state of insensibility we will
dispense with our wmorning paper! Can
vou grasp the import of that, old dear—
such a magnificent demonstration of loyal-
ty? You've doubtless been hauled to the
office in a gtreet car full of condensed
humanity, and have observed, insofar as
guch & situation will permit, that here and
there in the jam (we almost said jelly!)
some cheerfui bird is careening over the
shoulder of some other fellow, scanning the
morning’s news. REver see that? Well, we
are going to do that from now on, until
guch a time as the high cost of living con-
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descends to the level of railroad salarieg—
and once @ month, as heretofore, our fiat-
footed postman will grin and hand us the
Y ole @ST, and we will rush indoors to
fiop down across the hed or somewhere—
anywhere-—happy-hearted, care-free, proud
to look the whole world in the face and say,
“Im still with the goang!”

1‘?.:; to the force’ and very best for your-
self.

Respectfully,
“Pexas.”

Bonehead Operating

Princeton University,
Princeton, N. J.
Dear Eddy:
- There are two bonehead plays regard-
ing traffic that I would like to raise a howl
about.

Howi Nr., 1, Many of the relay stations
commit the following crime. Jf they miss
a word or two of a imessage, instead of
coming back and giving you a plain “ND
pse QTA so and so,” they say, “R R R Pse
QTA so and s0.” Now what in the hexx
does that “RR” stand for? It is very con-
fusing when a station is fading to hear
him come back and say R when he means
ND, to say the least. His “R” probably
means, “I am still with you, old dear, but
owing to unforeseen difficulties I missed
a few words. Won't you do me the kind-
ness to retransmit them?” Old timers
never do it, but five different hams have
set me wild with that stuff in one night.
If you mean “ND,” say so and don’t give
the other chap the apoplexy with an am-

biguous “E R.”

Howl Nr. 2, This is the old howl re
crazy vouting of traffic. The first indi-
cations of insanity the other night ap-
peared when a bird in western New York
gave me five messages for Ohio, thereby
adding some 600 miles to the path. I gave
them to Ohio and got worse in return. An
8 in Ohio gave me a message for Alberta,
Canada. It was signed by a 6 in Cali-
fornia! Sort of a private transcon, I gess!
The last one was the worst of all, A “one”
in Connecticut gave me a message for
Conneeticut!! 1 asked him “hw cum” and
he sez, “Yes, ..., 114

Why not start a department for bone-
head plays in ¢@ST? 738%s.

-7 of 8XM.

Brittle Stuff

Somewhere or Other

Dear Ed:

The millenium is here,—for me at least.
T'll let you in on the dope.

Last night I wuz out with a frend and
in the coarse of the evening we stopped
at his place of emploiment, While there I
chansed across fourteen back ishoos ov

QST
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QOST, all stranjers to me,~think ov it—
14 ishoos. U know how tha fellos say they
enjoi receiving their munthly eopy; well,
picture sum one fourteen times as happy,
—ean you ‘majin? Say (.M. at that minut
if my inward joi cud have ben expressed
in radiated amps, they’d have herd e
couth of Cape Horn (allow 5 miles for
exaggeration), Why I could have walked
out a Srd story window and made a
suksess of it, I waz that boyant!

Sum neglectful sometime-amateur had
left them in a bunch of stock sold to this
furm. I know that man; he’s slowed up
c¢onsgiderable tho,—-(he’s speed kop on our
lokal forse).

On parting last nite I informed the good
samertan (my f{riend) that he wud not
gee me for sum time as I wud be sojurn-
ing in Paradise for an indef’nit period, and
that it wuz his fawlt 'cause he donated the
whole wurks fo me.

T have ben a subskriber to your maga-
zine fur almost a year and that is wat I
think of your produkt. Those two top
vest buttons that just snapped off are over
there in the corner—more wurk for the
wife,

No kidding tho—QST is some maga-
gine., Well, kind reeder I'll brake off now.
Pse excuse QRM.

(QRC seventh heaven). 1

Stop, Look, Listen!
Fort Worth, Tex.

Mr. Editor:——

I am handing you the following in the
hope that you will publish it, and that it
will help to wake my fellow amateurs to
the fact that here is one more way o ad-
vertize our league, Thanks,

Sa fellers, why have we all been putting
AR.R.IL. in little letters down in one cor-
ner of our cards. I for one have lit upon
a bright idea. In the future all my cards
will  bhe - headed “AMERICAN RADIO
RELAY LEAGUE, STATION B8DIL” with
the accent on the first part, in large letters
at the top. Don’t you think this will help
to give our league more prominence among
the novices and non-members, than the
small insignificant abbreviation at the bot-
tom of our cards? Nobody but we hams
know what it means. Think it over, fel-
Jows, and then lets all have it put at the
top in & way that even the most uninformed
will know that we are members of the only
real honest to goodness radio organization
that exists.

Yours very truly,
T. 8. Depew, DL

We Have With Us—
Editor, QST :
Don’t you sometimes wish that you could
know the originators of the Atrocities thai
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tear holes in the Protesting Ether. Well
here are just a few that you will all know.

Oswald resides in the brownstone front.
He is a Delicate Child who subsides on
eigarettes and sympathy. Oswald is a Leaky
Condenser. His Capacity for study is
about 000003 micromicrofarads. Oswald’s
Equipment was Purchased Complete. The
only Reason that he didn’t build it was
because he did not {nderstand the 'U<e
of a screwdriver. His one distinction is
that he can Transmit. The revised Code
suits his tastes and sounds like a union
suit going thru an electric wringer. His
dots are long and his dashes shappy.

Budwin Blinkum’s set was designed by
a Boilermaker with Ideas on Interior Deco-
ration. The Cabinet is Related to the
Kitchen Variety and the Dials were copied
from Hteam (anges. It is a set of Gen-
erous Proportions. His {ransmitting coil
was tsken from one of Henry Ford's off-
sprin,iz1 and sounds like Harry Lauder with
& ol

Ethelbert-the-Static-Buster has a C.W.
set that is a Humdmger—m-nxt the Trans-
mitting End. The set is a Fine one but
the antenna that it bas to Oscillate is
the Bunk. In the least breeze it swings
like a Cow-puncher’s Partner in a Quad-
rille. To the Guy with the Phones on it
sonnds like a (Grand Opera Company prac-
t_mmg the Scales.

H. dGilbert Lawrence Smythe-Jones is
the radio Prodigy. About the time that
Marconi found that he could Do Things
with a Spark ecoil and was being inter-
viewed by the Reporters, H. Gilbert got
the Idea too, Marconi had him Beat To It
gince he had a Pull with the Higher Ups.
If there is anything that you don’t want
to know ask H, Gilbert about it. Ask him
how to figure Capacity and you will get
a Free Discussion beginning with Dielec-
tric Phenomena and the Probability of
Life on Mars, proceeding with Patagonia
and the f‘orpsular Theory and erding with
a cosual request to Return Tomorrow:
he hag forgotten the Formula at the Pres-
ent.

“Tag” and “Zippy” have a secret f‘ode
What they Say no one knows' and that
Includes “Tag” and “Zippy.” It’s a pity
too, for both of them can Pound the
Brass at Ten Per in a way that doesn’®t
Reguire a sourse in Greek Grammar to
Read.

“Sparks’” is the Real Radio Man. He
is the (Guy that has the set that you can
hear the {ips ai Catalina Island Swapping
Gum with. He has a Wave Meter that
never saw as high as Two Hundred and
Two. “Sparks” is the guy that helps you
put up that new Antenna and the one that
Stands By while you call Hortense on the
Phone and ask her to take in a Movie.
He amits that He Doesn’t Know Nothin,”
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but you ecan Bet your ()sclllatmg Cireuit
that the Information he has is Accessible,
“May his Tribe Increase.” Selah!
Yours sincerely,
Chas, K. Fulgham.

WM. D, ‘WOOD
{Concluded from page 71)
wdere transmitting stations in Western Can-
ada,

Upon finishing school in California and
returning o Vancouver he was successfal
in obtaining a Canadian experimental -
cense and was assigned the call letters
9BD. The station, which was described in
the April, 1922, QéT was one of the west
coast’s veal HE szpark stations, and did
some mighty fine wnrk But how he ran
that awful spark set in the Barron Hotel
and got away with if, we don’t know, un-
less it was because his father ran the hotel.

Mr. Wood has always tzken a keen in-
terest in various amateur radio activities.
Despite his quiet and studious make-up he
has multitudes of friends thruout the radio
fraternity. He was until lately Manager
of the Vancouver Division of our A.R.R.L.
and president of the British Columbia Ra-
dio Association. He has filled these offices
very capably and stands out foremost in
the organization of the British Columbian
amateunrs.

At present he is attending college in
Seattle, Wash., but he stiil finds time to at-
tend club meetmg's once in a while or stand
a watch at one of the stations.

With the coming of summer, 9BD is
planning a good (‘W get in anticipation
of being on the air again with the rest
of the gang.

P, E. WIGGIN
(Continued from poage 71)
where after five months he passed the ex-
aminations for an E.E. Degree. He later
studied radio engineering at the Sorbonne
University, Paris. ©On his return to this
ecountry Mr. Wiggin entered the employ of
the Westinghouse Electric and Manufactur-
ing Company as radio engineer. His work
here dealt largely with the designing of
commercial and broadeasting equipment.

Mr. Wiggin is a member of the A.LEE.,
LR.E., A.SM.E, A.R.RL., and the Radio
anmepwnz Bociety of Pittsburg. As a ra-
dio amateur he holds the position of Dis-
trict Saperintendent of Pennsylvania Dis-
triet No. 2 of our AR.R.IL. From his sta-
tion, BZD, he bats out a husky bunch of
traffic every month.

He loves a radio argument better than
food or sleep which we kinda suspected,
considering that red mop o his. His fav-
orite subject is antennas. Those who st~
tended the national convention at Chicago

{Concluded on page 79)
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HEARD DURING MARCH
Unless Otherwue Specified

On account of the vast quantity of calls
reported we must ask your co-operation
in the following or calls can not be pub-
lished.

(1) List the calls on a separate sheet
of paper—do not embody them in a letter.

(2) Arrange by districts from 1 fo 9,
and alphabetically thru each district; and
run them across the page, not down a
column.

(3) Put parentheses around calls of
gtations also worked.

1&4) Omit initial or other unauthorized
calls.
¢(56) In order to distinguish between

gpark and C.W. stations, list C.W..stations
from 1 to 9 in the usual manner, and then
make a second paragraph in identical form
listing the spark stations.

BANG!l-and the reports echoed from
coast to coast, The CQ Party held by the
members of the A.R.R.L. on March 24th
and 25th was a great sucess, fellows. The
gang is absolutely “nuts” about short
waves, We have actually made use of
the waves below 200 meters.

The first night of the tesis was a very
poor night for radio in the eastern haif
of the eountry and 200 meters signals did
not carry well; but there is every reason
to believe that the 100 and 150 meter
signals went through just as well ag those
on 200 did.

No doubt many of the calls logged were
harmonies of the stations working on 200
meters or above. These have been elimin-
ated from the lists as far as possible and
not more than 15 per ¢ent remain. A com-
plete check between the stations that fook
part would be necessary before any defi-
nite results could be announced.

ANl of the ecalls heard during the CQ
Party were copied between 80 and 190
meters. Logs were received from every
district but the seventh., A number of
stations were logged many times only be-
cause they transmitted incessantly and
paid no attention to the schedule which
was printed in March QST for the purpose
of giving every contestant a fair chance
in these tests. To these we have nothing
to say; to those who contributed their real
eooperation towards making the tests a
suceess we express our heartiest apprecia-
tion of the great step they have taken to-

wards the “practical improvement of short-
wave two-way radiotelegraphic communi-
eation.”

The measure of success attained can be
noted from the following typical logs of
stations heard:

Canadian 2CG, 498 Decarie Blvd,, Montreal, 25th;
2ACD, 2AL, 2TE, aXT, 3MF, 3AKA, SBTL, 2AP,
ZALJ, 5XV, SMP, 8BEG, 3CBZ, 8CRT, 8AX, 9CED,

Canadian 3XX, Port T;)lborne, Ont. 26th: 2ACD,
20LA, v(,Uz 280, 2AX, IMF, 4XT, 3Y0, 30K,
TAKA, :XAA, 8ZW, 20, 8HJ, BASE, BAMQ,
SAFL, dGRC 3BEO, 9BUH, 9DQU, $CJA, SCSR.

IBJS, 25th: 1XA. IRD, 2CLA, 2CDK, 9DQU,
3HWT, 4Y0Q, SXT, SADH SALN, 3XAA, BXV,
3AMQ, 8DAB, 8VN, «BUM, 8ZW, 9DIO, 308, SIA,
$OF, 8BYU.

1BYX, 26th: 1XA, l , 3XT 3MF, 3BWT,
Y0, $ZW SBUM, SbMN "9CSR, SAMQ, 8HT, 9EJ,
8CRN, 9DQU, 9DHR HOFX, 3ABV, 3XAA, 3CBZ.

LBVL, 24th: SZW. 95th: LXM, 1RD, 1BYX,

IXA, 8BZW. 25th
5BWT, 94K, 3ALN, 1CRE, %ZW BDHR SBUM,
8VN, 9DIO,

9IK, 9(;0(7
W. Bishop, Athol Mas-a, 28th
ZACD, 2CLA 2BGI, 2ALK, 30E, 3TE, SMF,
JAX, 4CB%, SHT, 4FA, iPM. 6XV,
SAMY, SADH, 8CRN,

L. 1AQI, Can,
20G,
FAKA, 3XT,
50V, 8BEQ, 8HJ 8CGS, 8RE,

9DYD, 9DVR, 9EJ, SCSR, 9CED, %DWF, 9DIO,
9BIL.

2BJO, 24th: 1QP, 2AJE, 2AVE, 2BBB 2CLA,
200A, 2KV. 25th: 2CDEK, 2CUZ, SCBZ, 30K, SXAA,

50V, 6XV, 6MH, SADH, 8AJX, 3CRN, sHJ, BZW,

9ADY¥, 9CSR, 9DQU, 9DX, 9EJ, SOF, Can. 2CG.

. B. Wilson, Yonkers, N. Y. 26th: 2AJA,
2087, 58RO, 3Y0, 20TD, 82W, 2KV, 20UZ, 20DK,
SXT.
2CUR, 24th: 2CBW, 2CEIL_2rz, 2KV, ICUZ,
2XV, 2VH, 2CDK 8XK, 2BGD, 2BHI, 2COA, 26CD,
off LT, 2UA. 25th: 1XA, 2EL, 32W, 2KV, 9UU,
3BTW, 2CUZ, $BOA. 3CHZ, 2COA, 5CMJ, SCFX,
SHL, §CXF, 2CEL YDHR. $VN, EDFU, 51A.
3BB, 25th: 1XP, 10X, 2CLA, $BWT, 3MF, 9DHR
4XT, 470, SFP, S8ADH, SACD, 2ACD, 3AX, 8ZW,
3BGU, 3XKAA

8Y0, 24th: 2CLA, SXK, 20CD, LT, 8ZW, SXK,

81B, 90SR, ALK, SHJ, §XV, 90F, 6AWG, 5XAD,
9YB. 25th: LKW, 3AHP, 8BUT, 14V, 2817, ‘SDQU.
SER, 9DZI, 2LK, 2CLA, 2KV, 2CUZ, 2CDK, 2CUR,
3BJ, 3BEI, ‘?("IU, iHW, YDHR, SBUM, 8CRT,
'BDIO 9UR, 2EL, 9DXC, 3AEV, 6GI, 5IA, 3ALN.

SAREV, 24th & 25th: EBRB, 20WO0, 2CLA, 2RE,
AMF, u'&O, 3CBZ, 3HS, 3XAL, (3XAA), JIA, 50V
5Q8, 5QL, 6GI, SADF, &\BUM 3CGS, CRRB, SEJ,
2ADH, 9BJIL, 9COC, SEJ.

3APV, 26th: 1HX, 9DQU, 8ZW, 2CLA, 24CD,
20LW, 3CDK, 20UZ, 2KV, 8FP, 3XT, 9DZS, 3BWT,
3Y0, 8AKA, SDHR, 8HJ, 3CBZ, 8BEO 9DTK, 8DQ,
3XAA, SAQH, 9CJA, 1XP, $AX, 5XV, 3TE, 8AMQ,
FHB, 50V, 8iLJ, SADH, 8OMN, 8CGS, 9CSR, SCRN,
gmy, 9CJA, 9DWF, RCRB, 9ECZ, GJF, 9DYU,
206G, 90F, 90GY, 4PM, 2BLA, 2CWQ 8AEV, 9CYG,
3CBZ, 9¥DJ, $BIL, 5OS, 6GL 9CSD, SMB, GUY,
50V, 6EO, BAHR, 9DWM SASK, S8AXN, 8HJ, SUT,
Awb, 9BRI, 8CUN, 8CSR, 9DZK, sDQU, 9BKO,
8CU4d, 3CYB, 8BWY
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6KV, 24th: BHXK, 9DHR, 9CYG,
SADK, 0XJ, 3¥0 $GL, 4{EH, 58%, 8BRL, KN,
9BJI, &TR, ‘n0Y, SHT, 0%J, RZW, 818, 90Y, 98K,
97T, ‘-.?OF“ $JK, 25th: 1RD, 4ML, 1XA, 9DQU, 8GI,
3AJX, 9CSR, 8CRN, 9DID, $DWE, 9BZZ, JADF,

BLA, 8BT],

HXAC, Rith: SHS.M;%BTY. TPB 4BX, BZA, 3PEZ,
FAX, QXAI 5AEC.  25th: BBM, 4GV, 2BJ, {HW,

S5RAJ, Z4th: WuLQ ’CWO 3HS, 3RE, 3QEV,
3CBZ, BEP, 50V 5%V, 6RO, 8GI, 62T, GABX,
E;AJF G:AVN' IBIL, 9DWN. 25th: 20LA, 20UZ,
2Y0, 5AHR BXV, 6GI, 9JK, 9AHM, 3DQU.

STA, 24th: 4BH, 6GI, SZA 911, BAIR, 8ZW, 8LT,

€%H, 8IB, SSP 9ECE J0F, 3IB, 82T, 9UR, SECE

JK BATR, AWC 8DXN, QI)GK QBEM QATN
9HK, FALG, B5VA, BGIL WUF 5%B, 58P, LABP,
5XAD, SKW 5KT, 9BRI, 8HJ, 5EK, 0AHE, 'E)A_HH
5KT, BZAYV. 25th: 9JK. 57A, 9II, 8DHR, 8G1, SAFV,
6XAD, 9COC, 9ABU, 9ADF, '90F, BXV 8CBG,
9ADF, 8CUC, 6ZH, BGAKI, 9DIO. ACGX, 9DQR,
GBIP, 6AAJ.

GAJF, 24ith:
YECE. 25th:
w9ABU)q 8UBG.

3BRWT, BIA, 8XE, oJK, 8ZW,
5ZA, HIA, anro, QCSR. 9ET, XV,

8LW, 24th: 3ALN, 3AX, 3JX, {EP, 4ID, 5AHT,
6CO, BGB, BIA BMB, 5QI, 5XAC, 6GI, BABB,
BGMN, 8CUs, 8CUZ, 8IB, 8XK, 8XY BZW, DAIl,
?AHR. 9BEM, 9C 1E, 9CLY, 9DHR, PECH, 8JK.
26th: 1XP, 2ZACD, 2BJO, 2CDEK, 2CLA, 3ARV,
5AX, 3TE, 3XAA, 3YO0, BIA, 8OV, XV, 6GI, BAJX,

SADH, SCMN 800G, 8|7, SLWC 8LT, BZO, 4VY,
3%}1;” 4R7E, $DHR, 9010, 9pQU, sEJ, (90F),
EEW-4BSY 24th: 50V, 5KP, #CUIN, 6AVN,

3Y0, 9DQU 9CLY. 4PM, 8CBC, 8CUQ, 9BRI, 9BKO,

9CYB, 8CUQ, 2FP, 9DWF, 9DQU, YBYX, SAHR,
SCMN, 9BRI, 5CLY, 9BYX, 9DWN, SDFV, BADE.
2Lth:  (BAX), SACD, 2AL., 1HX, 3TE 3MF, SAGO,
3DQ, $HW, ADH. SCBZ. 8VT, (SASL), 9EJ,
_ SAJX, 25th: 1XP, 2CDK, 20TU. 9ACD. 2AL,
20LA, 2CUZ, 20DK, (¢RWT). 3V0, SXT. 3PP
8MF, 3AX, 10, RAHR, 5XV, 5%A, SXAD, KOV,
8GL 81, Suw. $u1, $BEO. wAni ¥XAN, SDGW,
aDOT. SBUH, 3000, 9DX,
¢BZE, %ABU, Can. 20G, CSE,
SVN, 24th: BZAC, SDAK, RBZC, %W, 8OLV,
4EH, #AT.0, 3ALN, SAOS, 07K, 801, KAD, 2GCD.
9BCR, 2ALO, 4JX, 9HK, GIA, B&P, SALR, 9DQU.
2EL, 5XAD, 1BGF, 0JK,. OBIK, RTA, 25th: SBSY
1BYK, 1XM, 1XA. UBs. WTh, 16D, SXK, STE!
BDFP, $RJ, SAKR, SHWT. SKHO, BAWH. DACW,

3CBZ, 6GI, 9DHR, Can. 11U, CUV, SBEI,
SHL SBDB aDIOo, QABU ‘JEBI SBDB EXAJ, FS.

BARV, 30BZ, 4GA, 4EH,
5QI, SNK, 5XAC, BAIR,
1A, 4GI, 8IB, 8CBO, SAFD,
26th: 1XM, 1XA., 2CDK,
SAEY, 3BTI, 4J1, BZA,
CAJF, BBUM, é‘iAMQ

SEBV, 24th:
4MI,
.)'M()

LAG,
58P,

HXE,
[y & ’LD

J)XV ﬁ“\
"‘AJK RCRT, 9K, ABU

SDWE, 24th: Z0CD, 4EH, 5KW,
6QV, HXKAC, 6GI, 32W, 8VN, 8LT. 8XY¥, IR,
ROGE, 90CYQ, 9APV, 9BZZ, 4BJI, 2TR, 9DWEF,
90F, 25th: 1XA, 1XM, IRD, 1BYX, 2CUR, 2BJO,
20CD, 8BWT, 3ALN, 3ABV, 6IA, 6GI, BAIT, 3LW,
RZW, BAJX, 8CMN, BCRB, 8VN, BBUM, 90F,
SABU, 2ADF, 9SR, 9COC, YAHH, ¥JK.

9DQU, 24th: 1HX, EBRB, ZCLA, 2BGI, 3Y0,
3RE, 3HS, I3CBZ, 3HS, 3XAL, BGB, BAGJ, BKP,
6QI 5UY, 6MB, 50V, GAVN 8EO, 84T, BCBG,
e IL{.IQ BAXN 818, 8UT, 90Y, 9CVI, 9CYG, 9BJL,

8XAD, BIA,

RLT, 24th: 2CPO, SALN, 3BWT, GIA,
BZA, 6GI, BADK. 8xk, 9ECE, QJK. $HK, 25th:
1X4, 1XM, 2CUR, 3%P, 8AZQ, 8BDU, 8CFX, 8DGD,
EZQ, SDHR, 9VE.

QST
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REGULAR CALLS HEARD

5. S Edgehlll,

Daylight (1 P.M.)550 miles East of N, ¥., 1SK, 2EL,
1000 East N, Y, &park: 1RR, 1RV, 3.ARY 1BOQ,
10NI, 2BK, ZAWZ, 3FP, 8QW, XA, 8EW, SAEQ,
(‘.W.: 1MQC, IRV,
1BES, I{BGF, 1BOQ, lBQL
1BRI, 1BRQ, 1CDG,” 1(‘DO 1CIK, 10KP, 1COT,
2BY, 2HO, 2AZY, 2BFE, 2BXW, 208T, 20CD,
“?(‘NK 20vJ, 8HD, 3MF, 8PZ, 3TJ, 3XM, 3ACY,
"SALU ?ANJ dAZL 8RBTL, 3CEL, 4EB, 4FT, KO,
6MB, RN, 56XV, §ZAS, 6ZZ, 8BN, BCK, BCP ﬁFO,
8GU, 8GZ, 8IH, 8ZW, 2BDU, 8BEO, 8BST BCJX
8CIY, 9QR, oAAP, 9BZI, 9CBA, 8DCB, SEDB. Can.
IDH, 9BVY.

1200 Bast N. Y, Spark: 18N, 2JZ, 4FD, C.W.: 1GS,
1GV, 1IT, 1MC, 10N, 1RV, 18K, 1XM, 1%E, 1AJT,
1AJX, 1ANA, 1ANQ TASP, LATI, TAYQ, iBAN,
IBAS, 1BDI, I1BGO, 1BOC, 1BRQ, ]
10FT, {CIK, 1CKP, 1CMP, E}BY 2DD, 2NZ, EUM,
287, 2ARS, 2BGI, 2BMR, 2BRC, 2BZV CBT 2CEI
2CHA, 20PD, 3FQ, 38FS, 'a‘HJ SHEK, 3JJ, 3KM,
8LP, ., 8AAQ, 3AJJ, 3ARO ﬁBJY 3}388. 4BI,
4[‘,L 4 . s, 5EC, RNS 5Q1, 5QW,
827, 8FR, SFU, 4GZ, 8I 833, 3KG, 2KH,
STH, 8SP, 8UF, 8WX, SAAF, 8ANJ, SAWP. 8AXN,
aBBF, BBDO 3BFQ, 8BKE, "%BRT #CCB, 8CEIL,
SCFP 8CGJ, 8CHV, &CMJ, SCRB, 8CTP, &#CTY,
&CGYU, 8DAG, SEP, QQF 9QR, UL, 9VZ, 97T,
SADF, SAEC, 9AFK, SAMU, 9APS, 9BKJ, u(‘DR,
8CDU, 3CMK, ‘)CWR 9DHS, “F‘C‘E. Can., 1BQ,
1400 Fast N. ¥. Spark 1CNI. O.W.: 1GV, 1JV,
3BP, 8DH, 38L
1MC, 10W, 1QP, 1RV 18K,
1AUN, 1AYZ, 1BAN, 1BAS,
1CKQ, 1ONF, 1CRI, 1CWR,
2AWF, 2RBB, 2CPD, W.;QZ 30V, SOM, .SHG 3HK,
3PZ, 30V, 3XM, 3ADQ, SAHK, 3BLF. 3BSS, 3CBZ,
4BA, 4FT, 4HW, 472, iNT EMO, bXB, 8ZD, BBDU
9EY, HTH, 90X,
1650 Wast N. Y. All C.W,: 1GV, 1MC, 10W, 1TM,
128, 1AYZ, 1BDI, 1BRQ, ACNF, 2BY, “"'(‘lM.
¢BMR, ZCCD, 2CIM, $HD, 2AHK, #BSS, (XAL,
ARY, 4¥S, 4717, 4KY, 6FV, 5MB. MO, 5%A, GZAY,
RZD, 80XW, 8DAG, °SLH, »YB, 9AAP, 9BHD,
ACBA, 9CTE, {an. iBG.
1900 Kast N. ¥. A)l CW.: IBAN, 2NZ. ZAFP,
SAR0O, 3XAL, 4FT, 4JZ, 4NT, BALV, ACF,
. 87D, BAAF, 3BCH, HBFQ, &C QL 9CCS, NOF
East N. ‘):'. Spark ZBE. . 1G Y.
TA!:J 1BAN, 1BAS, 1BDI 1CKP, "KQ,
’Z&WL, :BQTY 2CCD, 2CGT, 20VS
T 4P7, 38K, ITR, 8VW. SWE.
g s SRIY, 2BUY, SXAL, 4RBI,
Aﬂ“A iFS 4FT, 1 , BKC, 6MB, hMO, 5PR. 5XB,
SBEK. 9P8, 9DRI. NOF, (Clan. 1BQ.
. A_U C.W.: 1GV, 1JVv, 1BES, 1BKqQ,
_2FP, 2ATS, 2BNZ, IBOT,
S3F. 20B, 3EM, 2ARO,
lﬂL A, AKC

1ITL, 1ANQ, 1BDI,

1ALA, 1AOK, 1ATJ,
' 1BOQ, 1CIV.
P 2ATS,

(ORZ. AXAL, iHB,
2600 Fast N. ¥,
1BDI, 1BES, 1BRQg
Canadian 1B,
50 wmiles Fast of N. ¥, {180 miles
W.r 16V, 1AOK
. ZATS, SAWE,

KV, 30VH,
2HG, #JL, #BJ.

GV, 1AOK, 1BAB,

CW.: 1G
AY‘!w Fb 2PE, #NV, 4%

rom Land's

GV,
9LH,

AT A i'AlX,.
, 9DRI,

9EDS
*"‘»00 mi. Ea»t of N, ¥, bpark' ‘)FP

Can,

. "(‘VTL 3T7% a ST, & 3
iiAPR. 3BLZ, 83BN, 3CB2Z, S’K%L AMB, 474,
BNZ, GRH, 6XB. 5ZABA, 82D, 2BOG, 8(:XW, ‘JAEX
2APS, SCBA,

2260 miles East N, ¥. 3park: 2FP. (W.: 1KV,
1MC, 1MY, 1YK, 2EL, 2XQ, 2AGB, 20CD, 3HG,
SAJT, 3CFQ, SBM 8VQ, BAQV, 3CEI, 8CUU. (‘an.
1BQ, 10W.

2000 miles Bast N, ¥, All ¢.W. 1GS, 1GV, 1MC,
1AST, IBAN IBES iBRQ, :CDR, 2BO, 2EL, 2NE,
ZAGD, 2BBB, 3FS, SHD SKM, 3TR, SWF,
iF&, 4FT,
EXB. 5XAD, 3UF, 8VQ. #XE, SBCH,
8BOA, 8CRB, 8CYT, 4ME, 9QR, $UU, 9AIX, QA"’E.
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$APS, 9APW, 8BS(G, 9BXC 9CTE, 9DIO, 9DSM,
Can. ZHG.

1800 miles East of N. ¥. All C.W.: 1GV, 1BAS,
1CDR, 2CPD, 4FT, BAAP, S$XE.

16800 miles Ed.-st N, Y., All ¢.W.: 1ADL, IBRQ,
2HJ, 20CD, 8PZ, 537TR, $XAL, iFT, 3ZW, SAAF,

8BCH, S0RB, #0UR, $XAD, 9BCB, 9DYU, Can.
Heard by 600 at sea.

Feh, 1, 3510 W, of San Francisco: 6ARB, 6EA,
6BUN, 8CG1J, TABB, 7LR.

Feb, ¢, 4729 W.: 5HO. SANH, 6BJY, 6XAD, 6JN,
60U, YBS, 70T, 78C, 7PF, 9ZN, 9AON, 9DXN,

feh, 3, 398% W.: 6AVR, 6BOE, 6BVG, ¢BWE,
BRM, bVM 6TI, 6XAD, 780, 9XAC, SARQ,

Feb, {160 'W.: 317, GAAK, $BOE, 7BK,
TWM. OF‘ 780, $ABY, 9DUG.

Feb, i», 4360 W.: 6BOE, ¢BUN, 7LR, 7PF, 7SC.
(630 B. of Yokohama.)

B. Overstreet, Feb. 19th,
At Sea between Cuba and Haiti

C.W.: 18N, 1MK, iBAN, 2RM, 2XQ, 2A0I, 2BLK,
2DDL, 5¥S, 370, 374%Z, 3BVA, 3BNU, 4AG, 4EM,
41T, H8F, GNB, BADO, 5ZAS, 8ZH, 6BOE, T2V,
§PJ, 3AHR, BAPW, SATX, CGU, 8DAK, B,
‘!AAV ¢AMH, 9BED, 9BDS, 9BHI, 9BKD, 9BKK,
9BTT, $CTG, 9CVO.

SJL..

Mar. 20th, 1600 miles S.E. Los Angeles; 4EL,
6MB, BEC. 35XV, 6YE,

SAKI 8ZH, 90X, 9APE,
9BSG, 9CKI,

Mar. 24, 50 miles W. of Panama.: 2FP, 2ZK,
4AR, 4DN 4%3, 6BW, 5FV, 8XB, GAIR oZAK.
8GD, BADG, 8BZC, Q(“RB 8CID, SDAT, 9DQ, 9PW.
80R, 9%J, 9AVD, 9 M

Calls heard by W. Money, at Sea.

Feb, 8th—666 miles N.E. Colon, 3ASP, 3FQ, 4FT,
81F. Feb. 10th—50 miles N.E. (lolon, SAC, 3?&,
4BI, $¢iEA, 5BY. 5KC, RBDA, 8BPX, 4BSF, 9PS,
In the Panama Canal Feb. lzth ZAYV 2CCD 2FP,
RAMM, SALF, 8WX, 940G, 9BZI.  Feb. 13th 100
miles south of Panama City, IBAN, 2CQZ,
TABD. 8BCH, 8CAA, 8CRD, 8JV, 9DGN,
g‘g}%Nch, §60 N.W. Panama (Citv, 2EL,

Carl G. Brown,

Box 133, Ancon, Canal Zone, Panama.
O.W.: 1AGH, 1AGI, 1AJP, 1AS), 1AW,
tBAN, {BES, 1BKQ, 1BOP, IBRQ, IBTR, 1
1CDR, 1CKP, 1CMK, 1CMP, ICNI, 16PN, 10GQN,
1ER, 1FD, 1, 11V, 1JV, 1MY, 10W,

1XM, LYA. 2ABZ, 2ACD, SAF, 2AFD, 2

“AWT , LBGI, *{BMR, 2BQH, &

2BZP, ' 2CBW, 200D, 20EI

Z(JWO . ‘!CQZ ’[JD 2EL, I

2NZ, 2 iXQ, 2EK,

3AJD, ALN V ZAPR, .%AQR s ATB,
ZATS,S: AVA SBGT, 3BHL,0HH.M 3B MM 3BOF.&BOU
‘BSS. e3BWT 3CBZ, BCFQ, OF 3HG, dHL, 3iZ,
3JT1, 3KM, 3PB, 3PZ. STg. JVW. AXA, J\AL 3XM,
BAO, SZE, ’1:\( 1A%, 4BH, 481, 4BK, 4BY, 4CW,
4DG, 4!)N £D)0, 4EB, 4EL, dES, 4FT, "tGL, +HW,

41H, 41K, iJT KM, AME, 4NC, ANV, 408, 40, 4XJ,
‘LA UAA, BAAR, HAAT, GAHT, 6BM, 56BN, bHOY,

BDA, HDT, 5DQ, 5EK, “LL, 5FT, BFZ, 5GA, BGT,
BHH, HHO, 6HZ, HIX, R, 531, 5JS, ST, 5JZ,
BEC, GKN, 5KS, KW, 8MB, 5NK, 5NZ, 560K, 5PD,
GPF, 5PX, HQI, SRH, {, 5T¢, 5UK, $UUN, 5VO,
5VR, HVY, 6XAD, 5% 5XB, XK, XV, 6YE,
BZA, GZAK, BZAS. LSEAT, RZAV, GHZAX, bB4B,
BANH, AWT, ¢cAWX, 6BJQ, 6CBl, 6CEB, 6QGW,
8KA, 6T, 8ZA0. 6Z.H, 8ZN, 6ZZ, T4F, TLU, BAAF,
RAB, BAFD, SAGO, SAHR, EALO BALV, 8ANB,
SAQV SARD, SAWP, 8BBE, 2BBF, 8BCH, 3RDB,
#BDO, 3BEO, S8BFM, sBFQ, 8BFX, 8§BOG, 8BUT,
SBWA, 88XA, 9BXC, 8BXH, 8BYO, &C BR SCEILL
aCGH, 3CP, BCPD, 5(0QX, 8CRB, B0TP, 8(‘YU
2DAG, SER, 8FT, 8G2Z, SHN, 8JJ, 8JY, 8KH, 8LD

AM7Z, =QK, SUE, 8UF, 8VY, 8WX, 8XAN, SXE,

8YK, 84D, 820, 8ZW, 8ZZ, 9AAU, 9AIX, 9AJX,
9AMI, DAMT, 9ANGQ, $AON, 9APE, 9APS, 0APW,
9ATN, JAUL, 94%%, 9BDS, 9BED, 9BIK, 9BRK,
4BSG, 9BTT, 9BVY, SBYW, 9BZI, 9CRA, #CCS,
aCCY, 9CDT, 9CED, 9CFB, 9CIC, 9CKP,
9GO, 9CTR, sCWC, 9DGE, QDGQ 9DIO, Y

9DQY, 9DRI. 9DSM. 9DWF, sDWK. 9DXN, 9EBI,.

QST
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OECE, SKEHN, 9EKF, 90X, 8R(C, 9T, 9VM, #XAC,
0YB, 9ZT.

‘ﬂpark 4RO,
Fone: 2EL. »
{anadians, ¢.W.: AGB, $GK, 3JI, aNJ, 24Q.

2CG, 493 Decar!e Boulevard Montreal.

TADL, ¢1UJ), 1KC, (1YK}, (1BFE),
{(IRD), {1KV), {10SP), (lBTJ), (chP)
{1ARY), (1IMY), )»
(IBY ).
{2CSA),
2 {2CXL),
2GW), (2RM), (2AJA), (2NZ), (20VJ).
.;’BTW. MU, ($BMO), (3BRL), (3HS).
(35U), 2348, 31H, 3AFU, SATS, 3BVA,
3CAH, SBHL, 3L1, 4BI, 4FT, 4YA, 4('_‘.A,
4LP, 4BX, BZA, BCEI, 3CPX, SZW, 8VL, 8CJZ,
&VY, BCUN, &FI, 8BRT, B8AZV, HADH, 8CGU,
BAVD, (BLVJ) SCMN, 8CHB, 8CRN, SBFM; (8RJ),
8BFQ, 38K, SAXN,
(8CCT),
(RBAGR), { (8BCP), (8DAA),
(8ZZ), {BAKP), (8CHB), (SBBF), (BAIA), BCMZ,
8BDU, 8AGP, (9DVL), 9CTV, $AAP, QBRK, 9(.;BI
9DGQ, 9LZ SRC, 9VM, 9ARZ, 9CZR, 9DFE, 3CNV,
9DGI, 9CSR, QCJI 8BCH, YEEV, 9BCB, 9DBN.
Dayhght. UF), (1ARY), {8C TY), (1YK),
(}?F}IE(Z (ICJH). (lMY), (8CAU), {2¢V]), 1BAN,
3 PO
Canadian C.W.: (9AL), 9AJ, 80H, 3ADN, (8BQ),
(38I), (3JT), JTL.

1TS, Bristol, Conn.

[ 20M, (320), (4AF), 4AG, iBX,
4CY, (4DO), 4EB, 4KEH, 4HL, 4FQ, 4GZ, 4HW,
ATK, (4IV), 4LJ, 41.P, 4MB, 4NT, 4NV, »iYJ iYA,
4YD, 4ZC, BAAH, HABH, BADE, BAEC,
5AIB, 5AIC, 5AKI, 5AKR, 5BE, 5BM, 5CY,
5DI, HEK, BEL, {EN, 5GA, BGG,

GKE f')k B

5PX, SRH,
8XK, HZABA, BIZAK. (BZAS), SZAV 6ZAX, GZB,
6%ZG., 6ARB, 6AWT, 6AWX, 6BIK, 6BJQ, 6BNT,
6BOE, 6BUN, 6BVF, GBVG, 6CGW, BCU, GEA,
6EB, 6EC, 64D, 6QW, 6XAD, 6ZH, "ABB 7BA,
LW, 720, TZV, SAWP, (JAAP), "9AAY, A‘JAC

9ADF, 9AFK, 9AHK, (9AIX), 9AIY, 9ATH,

9ALG, 9AMI, 9AMO, 9AMU, SANQ, 9A0D,
9APE, (YAPH), 9APS, YAPU, 9APW, 9ARI, VARZ,
(9ASE), 9ASKF, 9ATN, SATO, 9AUL, 9AUS, SAW,
QAWP, SAWS, 5AYD, 9AZE, 9BAF, 9BAK, YBCP,
aBD, 9BDS, SBED, YBEH, UBEM, (YBHD), 9BHW,
9BIK, (9BKJ), 9BKE, {
9BSG, 9BTL, QBUJ 9BVP, s
9BWN, 9BXC, (9BXT), 9BZF, DBZI, 9BZI, 9CAA,
9CBA, 8CBZ, #CDR, 9CDU, 9CED, SCEE, 9CEH,
9CFB, 9CFK, 9CGA, (9CGD), 9CGK, 9CGU, 9CHY,
2(IN, 9CIP, 9CJG, 9CIM, 9CKI, 9CKP, 9CLQ,
“(:LZ, QCPA. 9CPB, 9CPG, ICPU, (90TV),
2CUA, 9CUI, QCUO. {(9CVO), 90XP, BbYW 2DAO,

Can.
W,
{ lA(,'H)

LW.: (IWC),

9DAT, 9DAW, 9DAX, SDBH, 9DBL, ‘(QDC), 9DCT,
anc QDGE (9DGN), DGV, 9DGX, 9DHR,
9DHS,’ 9DI0, 9DJB, 9DJF, 9DKA, 9DKY, SDLI,
SDLR, 3DPF, 9DPYV, 9DRI, ODRR, 9DSG, SDWN,
ODXM, 9DXN, 9DYN, 9DV, HDEG, SEWAD, 9EBI
PEDB, 9EHT, SEIB, 9HIL, 9EIQ, (OEKF, 9EKY,
9EP, {(9FK), $¥P, 9GK, 9IH, 9II, (9lL), 9LN,
9LZ, 9NTJ, DOF, 00X, 90Y, 9PQ, 2QL, 8QR, ORC,
9§V, ‘HJC, 9UH, 9U8, 9U, 9VB, 2VM, 4VC, 9V7Z,

IXAM

dian: lBQ~
34T, 3KO,
307, 4BV, 4CQ,

Q, 9XM, (9 J) 9VYB, 9YH, 92T; Cana-

ZCE, 2CQ, %AD, SADN, 3GK, ( HE),
NI, 30H, 3}’(, (38D), 3TA, #TL, 507,

4FN, 5CN, 9AJ, 9AL YRV, s

Spark: 4MV, 5JD, AAW, QAHQ. ‘WAHZ, 2A0J,
9AS0, DAUC, 9AUU, "9BAG. 9BDH, 9BEC, 9BHZ,
9BLIJ, 9BUX, 9CA, 9CCS, *JD(*W 9DHG, SDWP,
9DZY, (9EF(‘) 9HJ, 9PD, 4VZ

Canadian: SFH,

3CK, Toronto, Ont.

C.W.: 1AJX, 1API, 1AYT, 1BAQ, 1BHR, 1BEKQ,
1BOQ, 1BQI, 1BQK, iBRQ, I1CAB, 1CAC, 1CBT,
1CDR. 1CBT, 1CDR, 1CFB, 1CPI, iCPN, 1GS, 1MY,
10K, 1ZE, 2APA, 2AUJ, 2BA, ZBUY, 2CFB, 2CVJ,
2EUQ?, 2HO, 2MY, 3AHP, 3AKR, 3ALU, 3APH,
3APR, 3BJ, 3BRL, 3BRW, SBTA, 3BTL, &BUY,
3BZ, :CBM, 3CKL, 3FI, 3GG, 3HJ, SHH, 3HL,
811, 3IR, RKE, ”%KM, ,S()D 30T, 3PZ, SRF, 38K,
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APR, 3XM., 87EL. 4CL 4EB, 4EH, {FT, iMB, (9CKP), 20MK, 9CND, (9CNV), 2CPA, SCPB,
fwltﬁ zﬁ}lv‘{. SMV, ANV, 4YA, 5BM. SRH, SABL, 9CPQ, 9CSR, 9CTE, 8CTR, sCTVY, (9CUD), ICUO,
SAGP, SAIK, sALT, SANB, SANJ, 5AUL, 8AUK, 2CV0O, 9CVU, 9CXH, 90YG, 9CYW, 9CZU, 9DAX,
2AVL, BBF, $BBP, SBDB, 8BCH, $BEM, sBEO, I)DY, ADEL, 9DGQ, 9DIO, (SDKV), 9DKX, 2DPD,
3 SRFV. 3BOG, *BOZ, &BPU, sBQC, $BRT, SDPX, 5DQU, 9DRI, 9DSM, 9DTK, 9DUQ, 9DVR,
3 ) TV, YBYF, 8BYH, 8CBK, SCGBP, SCCP, 8DWF, 0DWM, 9p¥, 8DXL, 9DYU, 9EDN, 3EEY,
SCFP, -¢,~,I, 50GQ, 8CJZ, RCRB, 3(VQ, »CVX, EHT, JEIL, BEIQ, (9EKF), 9BKX, 9EP, 9EQ,
SCWT, 8CZN, 8DAA, 8ES, 8GZ, 81D, 8TH, 8IJ, 5LS, ¢FK, 9FP, oGl (9HK), {9iL), 910, 9KZ, 9LH,
SLT, “KU, SOW, &IT, SO0F, A0S, 8UT, #VL, 9LZ, 9MC, (90F), (90X), 9PD, i9UR), Uy,
SWTP, SWX, 32W, SAAD, 9ALG, 9AMU, 9BAL, (9VM), (9VZ), 9XAZ, BZL, 82T, Cmnaq}ana' LAF,
4BCH, SBEE, 9800, 9BSW, JCBA, 8CCV, 9CDU, DBE, 9BG, (2CG), SADN, 3BP, :CF, SDH, 2GB,
9UHK, 0CIM, 907F, 9DHR, 9DJM, 9DRI, 9DWK. 3KP, #NB, {30H), 9BS, 'BW.
9EC. 9ED, 9EIL, 9+P, 9LH, SOR, 9PE, 9UR, 9VV, A
IWX 4CY, Atlanta, Ga.
T O.W.: (IMC), 1ADL, 1AJT,, 1ALJ, 1BES, 1CMK,
2CUV, West Hoboken, N. I. 1CMP, Q(BRG’ 3BA. 3GM. §IL, 317, aMF, 308,
1ADL, 1AF, 1AYQ, 1A%L, 1BAN, 1BAS, 1BES, a0V, (3PZ), 3TJ, (3TR), (8UC), 3WF, (GXM),
1BGC, 1BKQ, LBOP, 1BQ, 1BQD, iBTR. 1CAN, %P, SAHK, {3AJJ), 3ANZ, 3APR, 3AQR, BASP,
1CPN, 1CRE, IEZ, 1GS, 1MG, 1RV, 178, 1XZ, 3BIF, 3BRW, 3CFQ, 3XAL, 4BQ, 1EB, (4FA),
1YD, 1ZE, 2AFB, 3AHP, #APR, 3ATS, 3BDT, iFS, 4FT, 4GW, 4HE, 4IH, 4JZ. 4KC, fLY, 4LZ,
3BGY, 4BTY, $BMN, 3BMS, 3BUY, 3BVC, 8BWT, 4MIL 4NX, 4NT, 4XJ, (4Z0), ] 0K,
3RZV, 3CEL, 2CK, 8HG, 3HO0, 3HS, 8HL, 3IL, 3IZ, &EK, SES, 5RC, SEN, 5MB, EMO, ' 5PF,
3L, BMF, PZ, 59K, TR, 3XAL, (3XM), SZD. &8%, 5VY. (5XB), 5XE, bXV, (BYE), 5ZB, 5AAT,
3120, 37P, 1EB, 4AEH, 4EK, 4FA, 1FT, 4NU, 40T, 3aAC4, 5AKI, SANB, 5ATR, (5XAD), {5XAJ),
BAA, GAGU, 5JT, FKB, 5KC, 5MB, MO, NI, 58P, 5XAL, BZAV, BZAU, (8ES), ?EO, SlfIN. BVQ,
FXAB, BXB, 6KK, BXY, 3%AV, 6KA, TZV, RAAF, &VY., (8XE), (ABR), 3saHY, “LIK’» SALT,
SADH, SADE, 8AKQ, BALK, 8ALO0, 8AMB, 8ANB, (8ANB), (RAQV), 5ASV, 8AUZ 2AVT, 3BCB,
GAOQ, FAQV, YAVT, ABRB, $BDA, ABDB, BF, $BOH, §BDA. SHEN, ¥BHO, 8BIS, 3CQX, 3CHC,
3BFQ, %BHO, 4BIS, 3 BLC, #BOA, 8BOZ, 8GJY, (4CKV), S8CLD, 2CQL, 8CgX, S8CUS,
4BRM, SBRT, UT, 8BXX, SCEL 8CGU, (RCXW), (8CYT), (%DAK), 3XAN, 9AL, 9BU,
8CGY, BCIH, SCLV, =OMN, SCQH, (9DC)y, (9EP), 9FP, 9KK, (3DX), 9PI, (9QRj),
2CQX. SCRB, 8OTY. sCVX. 3CXT, 8CXW, 8tA, 81B, 9RC, 9V%, DAAP, SACE, %AEG, 9AHH, DAHY
8L, $KJ UF, 8VL, &VY, 8WX, (9AIX). $AKU, $ALV, 9AMK. OGANF, SANQ.
SXAK 87D, 32W, DAAP, 9AAU, 4GAOQA, (PAPS). SAT, 9ATE .(9AYD), 9BAK,
9ADF, YAFK, 9 JAIX, SALG, 9AMS, 9ANQ. ($BCB), 9BCH, 9BDB. 9BFM, $BHD, 9BHJ, 9BIK,
SAPS. 9APW, 9ASH, 9AVU, 9AZE, 98CB, 9BDS, 9BLY, [9BSZ), UBXY, 9CBA, 8CFI, 9CFK, 9CIY,
9BIK, ‘)RSG 9R%), ¥BBA, 9CDU, 9CTG, 90TV, 90KY, 9CME, 9CNY, 9CPD, 9CPQ, 9CSC, $CTE,
9 90YQ, RCYW, SDBV, 4DI0, 9DKK, 9CTI, (8CTV), 9CUM, eCVO, SCZI, 9DGE. 9DGQ,
g Pv. sDWFE 9DYN, 9EDM, 9EIL, 9EKX, oDJB, 9DJM, (8DLE), 9DQM, (9DRI), 9DTA,
9EP, OFK, 0GW, 901, 9LH, 9SR, 9QR, 9UR. 9XJ, ODTP, (9DUL), 9DVP., HDWF, 9DWK, 9DWM,
2XM, SYAR QKT. {All inquiries will be answered— DY, ODYW, 9WAD, 9EAK, 3EDB, DEGY, ¥YAC,
QRE 20UV? Can. 3BP, 3DH, (3JL), {(3TA), i(3XN), (IBV),
. 9BT, 9BJ.
3HS, Washington, D, €, ——
C.W.: 1ADL, 1AGI, 1AJX, (1AKL), 1ALJ, SZAV, Oklahoma City, Okla.
qum tAP, 1APC, 1ARY, LATC, (1ATH, 1AW, OW. (1AWB), I‘UP LAPW (1), 1AJX, LAWW.
1AWB, Mwn 1AWP, 1AZL), (1BGC), (1BOP). 1BOQ, 1AZL, 1BKQ, 1GNI, (LCMP), 1CDR, 1
(1BVR), (1BYN), (1CAJ), {1CDO), IDEK. {1GV). & 1TS, 1%D, LEM,
1GNP, 1GQ%, (10.51?) 1DI, iDL, 2401 2BQD, 20QT. 2CEL 20QU, 20¢
(1IL), 1KW, {(10K)., 1TS, 1UY¥). 20Q7, 2AYV, (2C0AY, 20M. (2BL)
‘AA}L (2ABZ), Mw {2AGB), 2XC 2ADX, (‘,AUV), 23dJ,
{2AJA), ZAPK, 2ATQ, wAVEy, Y. IBHW, 4BLF, (3
(2AZY}, 2BIO, IBKI. (2BQB) (3BAY, 3CEL, SCRZ, 1)
(2BUY). 2CBW, NF, (3810), (3TE), 8TG,
2CFR, (2CIM), 3 IXE, 3%
C 2C0AY, (20P4), 1 4BX, 4CN, iCGQ,
"CVT) ‘*LXJ ’C’/I (2KC), ¥ Q SNE AFV, 4FT, (4
(28Q7, (BY-4), (4AF), 4AG, 1AQ. 4BL, 4BK, +BX (4TK), 41V,
mY 30G, 40Y, ADW. (EA, (1EH), (4EL), 4BR. LA, 4ME, 4NT, |
(4FG), (4FT), 4GV, 4HW, 4IR, (4IV), 1JK, 1KC, {(5AIB), (5ABA},
4ME, AMR, iINV, 4PD, 4PM, 4XJ, 3ABH, (5A4J), (5XD). (5XADY,
5AJM, HBM. 5FK, HEL, 5GJ, GHL, 6HO, SJF. ALX, 6AQW, (8AWT),
{BKC), 5KN, 5KF, SKW, 5MB, 5MO, 5NZ. 50V, $BSQ, 6BQW,
5PX, 5QI, 5QUM, SRH, 58K, 55P, 5TB, SUK, 5XAB, (ABVF), (4BOE),
5XAC, hXAD, 8XK, 6XV, (BZABA), 57AS, LAV ; §BIP, (&BEG), &
SEP, GAJF, GBIK, FBVF, 4OBG, SCBU. GCGW, 60CO, 80KR, 8CGW, 6DEG. ¢EA, (6BB), (BED),
841, 6IF, 6KA, $MH, 62N, 6%ZZ, YDN, 7PF, &CU, sGF, oHP, 6IF, (6LU), 6MH, 6RM, 6TC,
(SAAF), (BAB), SACM, BADH, D, 5AKR.  (6XBC), GXAD, (8ZH), (6ZT), 8%F, 87%, TAHG,
(8AFI), {8A(), $AGO, (RAIA), . (TAYY), (TABB), TAFW. TACA, TAIl, TBAK, 7R,
(MNB) (BANV), (RATA), ) TEX, 70N, (THM), TLN, (1GP), 1PF, 73C, (12 B).
SAWN), - 8BAA, E®BAR, (8BDU), M), (7ZF), %N, 728, 72U, T4V, SAAF, 32AAK
(szFQ‘ﬁ (8BFV), &BGJI, BIS, sRBIU, G,  (RADG), (fAEG), 3AFD, RACO.
(%%%H),iq;%oy. 8BRL, (SBRT), ssxa ('BXT)* SAIK, uANv. SAPE, 2AQI, *ARD, BARX. (sA'um
8CQYX, 3CRN (BOTN), & :
(ROKP), (BCYT), (RCEC), SOZN, & SDBT \ 3
SEO, 8ER, (8ES), g J. (,.KH). (8LH), LT, #NB, R A
20K, 83QN, sRP, 35M, (88P), 88Q, (888), (8VY), (3BQA)J, SBYN, SBYO, »‘BYI‘. (xOAA)* 20CAQ,
SWY, (8XG), (BYAE), 870, 9AAP, 9ABU, GADF, =CAY, 0BV, 8CBQ, $CBC, (8CED), :0DD, SAFY,
PAEC, 9AEY, 9AFK, ’SAHV, 9AHZ, OAIP, BAIX, (8CGS), (BCGX), SCHB, 20ID, 8IY, 8%, (RCKV),
9AMS, 9ANQ, (SAON), DAPF, (9APS), (PAQA), HOKF, (3CWX), RONU, (8CNQ), ¢ ., RC
9ASF, (9AUA), 9AUS, 9AVN, 9AZE, ¢AZN, SCGU, 3CRC, STV, SCQL, 3CPD
{9BAK), 9BAW. 9BBP, 9BCF, (9BCL), 9BDB, (8CUR), #CWU, SCRB. XCXP, 20XW,
(9BDS), 9BED, 9BHO. (9BHM). 9BIJ, 9BIS, (2CYT), 8DAA, 3DAL, 8DAY, 8DDO, (SAL), 8AB,
9BKJ, 9BKP, 8BKW, 9BLY. 9800, 9BOP, 9BPZ, =BO, (8CF), 8CE, sBY, (8FQ), 8HN, =HH, 3ER,
9RRK., 9TA, oTI, (9BUO), 9BVP, 9BVZ, OBXM., 8IQ. (RIJ), RIB., &JN. 5JY, £1J. §KGC, (SKH),
9BZI, 9BZO, (3CBA), 9CHS, 9CRZ, 90CS, 9CDB, SIS, %1C., 20I, #PB, &PE, (8PD}, (#QK), 8QC,
9CEH, 9CGK, (9CGI), 8CJC, 9CKF, (9CKI), ° {8G#%i, STX. (8RJ), (8VN), (8VL), %RV, &VY,
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3LD, B8JY, t'SWX) EWV, BUE, #VQ, vXAD, 111, 18N, 1WC, tXN, 2AGD, 2AJA, 2AWL, 2AYV,
SXAN KXE, s (XYAE). YU, 84D, 820, 8ZY%, 2AFY, IBG, ‘3BQ,.H, 2BSC, 2BUE, 2BYW, 20BG,
(8ZW), év‘ {(9APW), (QAIX), {9AVN), SCD, "CKL 20PD, 20Q, 2CXL, ZFP 2FW, ZHW,
{(9APS) 9ALG), (9AAP), (9AHH), 2RM, 2XQ, 2XZ, ITAX, 22K, 278, 3AAR,
(BAVZ), \(ﬂAVTT) 9AOT), (9BKC), (9BLY), ;AIJ ZALU, 3AQR, 2ARO,
(9BCR). WBDS), OBZB), (9BXT), (9BRK), 3BGI, 2BILJ SBLF, SBMO,
{(9CHF), (9CFB), {(9CW2Z), (QLBA), {9CMD), BNU, .,BUC, uBTTY BVH, JCEL, 3CM,
£90VO),  (9CT0), (9CIM), 9CTV), (9CMM), 3HD, 3HG, :}.IJ,»&LP, 3MB,
(9CHK), (9CL«F), (YDON), (9DGN), (9DGV), ;M 30T, 3pz, = SWPF, 3WX,
{ODIS), (ADPX), (9DCF), (9DYN), <(9DTP), 33 ‘s’ BY0, 320, 8ZP, Z:n, iAG, 4HB, 1BD,
(8DGYV), WD7B) (9DWF), (9DSW), (9DKK), 1BG, 4BI, 48K, 40G, 40 s BB, LEH, 4LL,
L (9DDT), {BDTU) (9DOC, 4HA, iFS, {FT, {HW, | . 4dL ».!L. 1KC, 4KM,
WI(:) {98V), (9RR), (IRC), {MB, 4ME, 4QM, 4TH, 4XJ, 4YVA, GAAJ, 6AAT,

, QRA- SABK, GABX, AFH, 6AGH, 6AK, SALU, 8AQ,
&: L), 3C0, (3GK), 3XN, GAPW, 6AQP, AQW, 6ARB, 6A RD, BAVR, GAVV,

., 4CN, 4BV, $iHH, (GO, BAWT, BAWW.6AWX.6BRBC, bB" 6BCL,6 BIC,6 BIE,
IBX. GRIK, GRJJ, 6BJQ, « R, J’I‘, 4BPL, §BQC,
TFone: (2RL), {5AE), Ad, (RZM), LZA. SBQG, GBQZ, 6BRE, & K, GBUA. 8BUM, 6BUN,
- SBVF, 6BVG, 4BVW, ¢BWG, &CGAJ, s0BI, 80C,

6RR, eles, Cal. SCEK, 60FQ, 6CGD, 6CLI, 6CU, sKA, 6RB, GEC,

53 “PP, 2BIR, 30K, 8AV GFT, 61V, GJN, 6JX. 8KA, sLU, 8MH, 4RR, wTL
B, iYA, HAQ, HBEK, 3 SVE. 64K, 82A0, 84B, §7H, oZ.N 820, 6ZR, 62X,
s EKP, BMK, &HNK. $ZZ, TABB, TACX, 1AD(: "AF‘ 1BA, 7BY, 710,

P, 5TE, &Y LYQ, BAAR, 4 TIY, LR, LW, M T3¢, TTQ, NOF
SACE, $ADB, SADO, GAEE, HAIB, HA0S, X {9AAM), (QABU). ASI*), WHZF). QQCGA),
XA, A, BAH. HAAK, HZAS, L¥AT, &7 (9COJ  fonel, (QDHHy (9DID  fonej, (H9DLE),
HLAX, 00 numerous ; TAT, “BA, ;DH 7 YUDUTY, (9DWN), «9EBT). {9KEFN), (9EGL),
TGER, , 980, TIE, (KDY, (9LW), (MITH), S-watis hr. pse QSL eed
N 7 am.

KRG, SIB, SALT, SAQV, %47

. ‘tB&JH SBFM, 8BMG., 3BEO, %BVR.
$ETL SCYU, $D0OG, 5XAE. SYAR, 92W, OBX,
QEE, SET, 9L W, LY, 30X, 9PI, 4P8, 9QF,
AU, “AAP, SADE, &!ADZ QkhY ‘JAIW,
9AMB, 3AMI, 3AON, ‘."APS B
AV, $AVH, SVZ, 9BEG, ¢ 9
9BIE, 9BJI, 9BJX, 8BKK, 9BSG, 9BTL, 9BUN,
9BVO, 9BVY. BXM, 9B%ZI, 9BZZ. 9CAA,
9CQCV, 9CDU, 9OFY, 9CGA, 4CIC, 9CIY,
SCWEK, 9DAW, WDEL, QDGE, 9DHI, QDKC‘
aDMT, 9DOC, 9DSD, 9DSM, S5DWM, 9EAQC, SKEA,
JEGY, ¢EKH, %EKV, 9XM, 9YB, 9YU, 94T,
Canadian—4C0, GHCN, Nearly all heard between
8 and 10 P.C.T. Anyone hearing my 50W LCW.
Pse QSL.

___7ADI, The Dalles, Oregon.

LW, IBES, I1CMK, 2FP, 20T, 3ARO,
4YA, SEJ, 5PX, 5QT, 5T, 5XAJ, 68 and T8 too
numarous, STF, 3BCH, 3BFQ, XCNY, 9CE, JLZ,
UL, 8AIN, 9AAP, 9BJI, 9BVI, 9DGV, Can. 5CN,
5CT, 5G0O, ¥BX fone.

{EB,

8YAE, Oberiin College, Oberhn, Ohio
(iI1), 1IL, 1QB. 1XM, 1ZE, {1ABF),
{1BFE), (1BOQ), iBKQ )
1GBJ, (1GMP), (1CPO),
', ZACP, 2ANM, (2AVEH),
, (20GS8), (26IR), 2CLA,
{ (SIW); 30, $MO,
(3TR), (2XM), ). (34P). 5ABU
(3ABW). (3AWA), 8BEF, 3RSS t3BRL),
40y, 4DE. (4DN). 4EB, (4Y)W).
1HP. (4MB). 4YA, 4YD, (QRA1?),
BB, (BKC)Y, EhG, (5]
50K, (hOV), (HPX), HRH,
SKA, XV, BARC, KAGd,
AV,
OGW,
. TEV. TALY,
LRCDD),
{aDne,

W,
(1ATI,
1BSD,

SCR,
ABK, asU),
(BALO)Y,
(S'BU'Y":
4FD,

5GA, bGJ, BGR,
aN‘Z.

SXAD, BRAJ
SUABA, SLAFA, 6FH, 6KA,

6CBI, (6XAD),
(RARG),
{8CEI),
(UWFH), 9LZ,

s XK, 7s8C,
(8AFD), (BATP),
(RCBQ), ete. ebe,o-=
(90X), 9YW, (32,

2AKC, ‘JAIX GAOS,
(UATO)., (9AQD),

Q9AUA, 9AWE, 9AYD,
(9BCB), (9BII), (¥BOOY, ¢ ', (9BSG), 9BSZ,
9BTL, 98U0, 9BXT, (QBZO') A0RB, (SCBY),
ACDR, (9CEE). 9CEH, (9CFK), 9CIP, Q(JJC, Q(}LZ,
UMK, {(9COF), ACPB, 20SP, (9CTC), (9¢V0),
CVV), 9DBE, (4DDL), 9DDT, (9DJB), 9DLI,
9DQU, QII‘?TA' 9DSG, (9DWN), 9EFB, IEIQ,

A7,

(BAN), 204G, 8NB, 38NI, (3XN).

(XHU‘“)
9AE,
(AT, AAP, (aA&U),&!AAV

FASE,

)
SDPY,
9EKF, NOF,

Can. (4000,
SAHC, Ellendale, N. Dal.
IADL, 1AJP, 1AdX, 1AQK, 1ARY,
1BAS, 1BES, 1EKA, 1BKQ, 1B0Q, IBRQ,
1CKP, 1CMP, ICNF, 1CPN, 1CWP, 1GV,

1AWB,
1BWM,
1HW,

P. E. WIGGINS
{Concluded from page 74}

will recall the excellent paper he presented
there on the subject.

At present he is Chief ¥ingineer and
Production Manager of the Radio Eleciric
Company of Pittsburg. He is devoting
part of his time to teaching radio in the
Y.M.C.A. school and is radio editor of two
of Pittsburg’s daily newspapers.

Some Effects of the Distributed
Capacity Between Inductance

Coils and The Ground

COIL of wire wound in any of the fa-
miliar forms called “inductance coils”
behaves in an electric circuit primarily
as an inductance. The potentials of the
different parts of the coil are, however, dif-
ferent from each other and from the poten-
tial of the ground. For this reason the coil
also hehaves to a certain extent as an elec-
tric condenser, or rather a system of con-
densers. These capacity effects of induct-
ance coils are particulariy important at the
high frequencies employed in_radio com-
munication. The effective capacity of an in-
ductance coil depends in general both on
the capacities existing between parts of the
cofl itself, and on the capacities existing
between parts of the coil and the ground.
On account of the importance in radio
communication of capacity effects in induct-
ance coils, careful studies of these effects,
both theoretical and experimental, have
been made at the Bureau of Standards. An
interesting result which has been found ig
that one effect seems to depend primarily
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on the capacity of the coil to ground. This
effect is observed when two condensers in
series are connected across the terminals
of the inductance woil, and the common ter-
minal of the two condensers is grounded.
If the inductance coil possesses eapacity to
ground, the familiar e¢riterion for reso-
nance in the system, computed from the
lnown values of the capacities of the two
condensers, will not obtain.

If both condensers are variable, and the
system is adjusted for resonance by suc-
cessively assigning arbitrary values for the
setting of one condenser, and then tuning
with the other coudenser, it would be ex-
pected from elementary considerations, ne-
glecting the effects of distributed ecapacity,
that the successive resonance values of the
capacity of the two condensers in series, de-
termined as the product of their capacities
divided hy their sum, would be constant. On
gecount of the distributed capacities, this
simple relation does not hold. It is found,
however, that under the conditions above
mentioned, with the c¢ommon terminal
grounded, the capacity of the two conden-
sers in series determined as the product
of their capacities divided by their sum, is
lineariy related to the reciprocal of the sum
of their capacities. This relation has heen
verified both mathematically and experi-
mentally.

The condensers used in making accurate
radio measurements are provided with met-
al shields and one terminal is connected to
the shield. The shield is usually grounded.
If two shielded condensers are connected
in series so that & grounded common con-
nection is made to the two terminals which
are connected to the shield, and if the un-
ghielded terminals are connected to an in-
ductance coil, the relation ahove mentioned
will obtain. This relation is therefore par-
ticularly useful in making accurate radio
measurements.

The results of both the mathematical and
experimental investigations of this prop-
erty of inductance coils are given in a pub-
lication of the Bureau which has just ap-
peared, Scientific Paper No. 427, “Some
Bffects of the Distributed Capacity be-
tween Inductance Coils and the Ground,”
by Gregory Breit., Copies may be pur-
chased for B cents from the Buperintend-
ent of Documents, {Government Printing
Office, Washington, D. C,

A Thermo Battery
For WD-11’s

NOVELTY in the source of filament
A eurrent for small dry-cell operated
tubes is presented by 9ECT.

The materials required are: 40 pieces of
No. 14 eopper wire each six inches long.
and 40 pieces of No. 14 Advance resist-
ance wire each six inches long. Two
wooden rings having an inside diameter of
gix inches and an outside diameter of

eight inches are also uecessary, With
pliers, tightly twist together about one
inch of the ends of wires of different
materials, continuing until all the wires
are used: but do not twist together the
pgnds of the last two wires as they are
the terminals of the thermo-battery. The
wires are then clamped between the wood-
en rings as shown in the sketch, taking

o ADPAMCE Vi T
e

care that the junctions do not touch each
other. The inner circle of junciions may
now be heated by placing vver a gas burn-
er or an electric heating eclement, or, if
yvou live near the North Pole, you ean cool
the outer junctions instead. The two ter-
minal wires may now be cannected across
the filament of the receiving tube, and as
long as the heat (or cold) is steadily ap-
plied, the direet current produced will
light the tube nicely. @. E. D.

I'D LIKE A LOAN OF #200*’!;
EOR 6O DAYS, OM

" OWELL TVE
/_EOT A FINE
‘ RECEIVING
SET AND

A
1 MOTOR
GENERATOR

[FwnbT securTy
I\ nave. you?

33-PLATE
VARIABLE
CONDENSER

Exactly as per
cut, Mailed any-
where in the 1.
5. A. Any quan-
tity. #1.70 each.
Postage extra.

With knob and pointer $1.85 each, postage
extra,

NE PAGE McKENNY CO.

ARMOUR BUILDING
SEATTLE, WASH.
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The New

RADIO

2adio Atlas

urgess

Of the World

Through the air comes a signai! Who's calling? Where s
e Jocated? Can you mentally put your finger on the spot?
The new Burgess Radio Atlas lists every broadcasting
station in the world and contains three big double page
maps, 13x16inches in size, showing—(1) The United States.

{2) Canada. (3) The World.

10c Brings It

Send us ten cents and your
dealer’s name and we will send
vou this big 16-page atlas con-
taining the three big maps show-
ing by red dots the location of
all towns with broadcasting sta-
tions. Contains two lists of all
stations, alphabetically and by
towns, together with wave
Isngth and names of owners,
Maps show time divisions and
radio districts, All new coun-

tries correctly shown and named.
Single page map shows U. &.
Army and Navy Stations, also
Relay System of Radio Stations.
Many other descriptive facts and
data too numerous to mention.

Every radio operator : needs
one of these Burgess compiete
Atlases, First edition is limited.
Send your order today and don’t
fail to mention your dealer’s
name,

BURGESS BATTERY COMPANY

Dept. 61

Madison, Wis.

in Canada: BURGESS BATTERIES, Ltd.

Winnipeg, Toronto, Montreal

“ASK ANY RADIO ENGINEER"

| BURGESS

BATTERIES
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MARLE

RADIO
FREQUENCY

AUDIO
FREQUENCY

AUDIO
FREQUENCY

TYPE A4 TYPE A6
RATIO 3% to 1 RATIO 5 to 1

TYPE R1
LIST PRICE, $4.00

LIST PRICE $3.75

BLACK TERMINAL RED TERMINAL
BOARD BOARD

TRANSFORMERS

SUPERIOR QUALITY TRANSFORMERS USED AND
RECOMMENDED BY LEADING REPUTABLE
MANUFACTURERS OF RADIO APPARATUS

LIST PRICE, $4.25

MANUFACTURED BY

MARLE ENGINEERING CO,,

Orange, N. J.

“REGAL” RHEOSTAT

Has full exposed resistance
wire giving fine sensitive
adjustment. & Ohms resist-
ance—2.2 Amperes. Retter

than a vernier $1 000

rheostat....... ...

FOR FINE RESULTS USE

REGAL RADIO PRODUCTS
Vario-Coupler, Variometer, Potentiometer, Power
Rheostats, Tube Sockets, Switch Levers, Con-
densers, Knobs, Dials, etc. Ask for our cata-
log No. 31.

“REGAL” INDUCTANCE SWITCH

A 15 point Inductance Switch
complete in one unit. No more
difficult  soldering——no
drilling holes in
switch points. Big-
gest hit in radio.......

more
panels  for

$2.00

The American Specialty Co.
BRIDGEPORT, CONN,

32

“BUILD YOUR OWN"
Wi

th “RA%CO'" Parts!
I¢ you need !

upply the:m ehes
and quicker than any
Be sure to get our areat

log. Over 500 differ
00 iflustrations,

LVERY
upon
Mheaiiin Spesialty Co., 1
ailio Special 0. e, 3
480 Park Blace, New Verk ‘
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. C’/RQ’S" _‘EY WLW BROADCASTING STATION

BETTER JOST LESS P
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prODUCTE Tm

The Height of Efficiency
Crosley Model X Price $55

Clearly, distinetly, as though given in the same room,
messages from W.L.W. Broadcasting Station, Cros-
ley Mfg. Co., Cincinnati are heard in all parts of
America if a Crosley Model X—a four tube radio
frequency set—is used. This remarkable instru-
ment, very easy to tune, simple and beautiful in con-
struction, has repeatedly brought in messages over
4900 miles away.

()thel (mslev MOdElb, like the Model VIII, threé

pnce *}m 3, have 5_'1ven m:ceptlonal results to thou-
sands of satisfied users everywhere.

Write For Catalog Showing Complete Crosley Line
For Sale by Best Dealers Everywhere

Besides a complete assortment of receivers, Crosley
manufactures parts for replacement or home con-
struction.

Jobbers and Dealers Will be Interested in the Cros-
ley Proposition.

New York Office, C. B. Cooper, 1803 Tribune Bldg.,

154 Nassau St.
Boston Office, B. H. Smith, 229 Blue Hill Ave., Dorchester

(hlcago ()ﬁlce, 1311 Steger Bldg., 28 EH. Jd( kson Blvd.
R. A. btemm Mgr.

CROSLEY MANUFACTURING COMPANY

Better «-. Cost Less RADIO

518 ALFRED ST., CINCINNATI, O.
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Three Beautiful Cabinet Models
The Last Word In Crosley Efficiency

CROSLEY MODEL XX
{Below)

This attractive model is our Model

X built into a highly polished ma-

hogany cabinet, . hinged }lid, when

ralsed allows the ODPTALOT Access to

every part of the receiving apparatus.

A sliding board under the receiving

apparatus forms a desk for the opera-

tor when desired. The lower com-

partment is made to take care of

the batteries and the middle com-

partment contains a loud speaker

which makes it possible for wmusie,

speeches, e¢te. to he heard eclearly

by every one in the room., A= a

bea'%xt[if’ul ;»ief:eddof furniture, this

model is an =asddition to any room.

CROSLEY MODEL XV Price without tubes, Dbatteries or
{Above) phonmes ..............0.....$10000

The receiving apparatus in this mod-
el is the same as that in our cabi-
net model XX. The cabinet contains
no place for the batteries, however,
placed on & mahogany table or stand,
it forms an attractive piece of fur-
niture. Price without tubes, bhat-
teries or phones ,...........$70.00

CROSLEY MODEL XXV
{Below)

We esn conscientiously recommend
this console model as the most beau-
tiful and efficient model offered to-
day. The receiving apparatus econ-
taing the same units as our model
K though differently arranged. ‘The
eabinet, of mahogany, exceptionally
well finished, is arranged to take
the model R-3 Magnavox and also
contains space for “A” battery, “B”
hattery and battery charger if de-
sired. Guaranteed to bring in broad-
casting atations 1000 miles or more
distant so that they may be clearly
heard all over the room.

Price withqut tubes, batteries or
phones ....................$150.00

T

Better---Cost Less

RADIO

2
CROSLEY MANUFACTURING CO.
518 ALFRED ST, CINCINNATI, O.

e
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Pleasant Evenings in Camp

RS

7 With a Crosley P bl
7z 7 ith a Crosle ortable
;5 Ly
gnan
S v
” y/{
1
S
o

No matter how far info
the wilds you go on your
vacation, you can keep
in intimate touch with
the outside world and
enjoy its pleasures in

S
SN

NS

7 -
2 the evening.

. Crosley Portable Radio

7/ 7 Outfits have made this » 1
;,Cﬁszj;f . : o ,{d‘/ 7 ’// ;
T possible. Absolutely it 7
777 complete in their com- _ Crosley Model VI Portable 1
X Consists of detector and one stage of 7

RN

2

R

pac‘t cases, they may be tuned radio frequency amplification.
ecasily carried and Li;’)mpact cfomp%rtments ar% built intto

: this set for batteries, phones, etc.
quickly set up. Thousands of users ha’ve testiﬁ,ed as

R
S

3
S

N
A
SRR
X

TR
RIS
A A
R

i . . . ) - to its satisfactory performance.
f‘/;; | A‘ff:er a"hafd day’s mo Price, without tubes, batteries
/7, toring, fishing or canoe- or phones ...............$40.00
7. ing what a pleasure to
1 p
7.7, get out the old pipe, .
; //, sit before the camp fire N ,/,//
L s . e
7/, 7, and listen to musie, ’ ’«’;,;
Zih i . x
7 plays and innumerable 1
'/, other interesting things. 1
7 Get a Crosley Portable 1
l;}:ﬂ%j; et ; . o i g
7. 77 and take it with you on 1
Fhe T . . Zhs i
/. 777 your vacation. It will 3
77, afford you the least ex- 7 /////;
pensive pleasure you ) : f// o
; | 1
have ever enjoyed. Crosley Model VI Portable 1
x Consists of one stage of tuned radio 77 %;fﬁ
frequency amplification, detector and 7/ 77
one stage of audio frequency ampli- %7 772
fieation. This set has the same gen- %

eral construction as Model VI Port-
Better---Cost Less able, but performs even more efficient-

iy.
FD% A D l O Price, without tubes, batteries
b S or phones ..............$60.00

Free Catalog on Request

CROSLEY MANUFACTURING CO.
518 ALFRED ST., CINCINNATI, O.

/ I
7 s
e . s ‘?{f;,/'.;;;ﬂ;'/././‘wz/;f/’/ )

o oy ////", LA
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o A P o S S e 1
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Crosley Radio Parts

Guaranteed to Perform Satisfactorily

In addition to the great number-
of radio receivers that we manu-
facture, we make a complete line
of parts for those who wish to
build their own outfits or make
repairs no matter what the make
of their instrument. These units
are the same as those used in our
CROSLEY RHEOSTAT various radio ouffits and have
Price ......................50¢ therefore bheen tested in innum-
erable instances and proven to be

of exceptional worth.
The Crosley Rheostat permits
extraordinarily accurate and deli-
cate variations of the filament
current. With it the best pos-
sible results are achieved from

R v pensive vacuum tubes.

CROSLEY The Crosley Variable Condenser
VARIABLE CONDENSER °  has hecome exceeding popular
Model B because of its exceptional per-
0005 Mfd, As Hlustrated » o . o .
Price .....e..............s1.78 Lormance. By using it louder sig-
nals are obtained and there is
less internal resistance and no

body capacity effect.
The Crosley Vario-Coupler efii-
ciently couples any two circuits.
The rotor is a varnished wooden
ball, the leads of which are
brought out by means of flexible
CROSLEY VARIO-COUPLER  gopductors. This insures noise-

Price with knob and dial. .. .$3.00 [qu L‘()ntactﬁ.

Crosley Cabinets of beautiful fin-
ish may be had in various sizes.

7

Free Cutalog on Request

EROSLEY-

Better---Cost Less
CROSLEY RADIO CABINETS

Prices & Sizes in Catalog

CROSLEY MANUFACTURING CO.
518 ALFRED ST., CINCINNATI, O.
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'Crosley Radio Parts
Popularity Proves Their Worth

& A
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The fact that innumerable favor-
able comments are received daily
from people everywhere who have
used Crosley parts with entire sat-
isfaction leads us to bhelieve that
yvou too will find that they will fill
your every requirement.

The Crosley V-T Socket has been

pronounced by many radio engi- CROSLEY V-T SOCKET
neers as the best socket on the mar- Made of porcelain for base
ket. Its popularity is based chiefly or panel mounting.

on its high quality, efficiency, serv- Price ... R

ice and practical unbreakability
combined with its very low cost.

The Crosley Radio Frequency Am-
plifying Tuner consists of an induct-
ance coil and a Crosley book type
variable condenser. It can be tuned
to any wave length between 200
and 600 meters. When used with
non-regenerative sets it will in-
crease the range many times.

The Crosley Sheltran is a complete-

ly shielded transformer. Embodied CROSLEY AMPLIFYING
in it are all the characteristics so . TUNER
essential to obtain maximum ampli- Price ..............84.00

fication from the modern vacuum
tubes used in radio work. Tests
have proven the design to be cor-
rect to insure maximum efficiency.

For Sale By Good Dealers Fverywhere.

ERESLEY-

BETTER-COST LESS

f CROSLEY SHELTRAN
R A D l D TRANSFORMER
... $4.00

Price ...........

CROSLEY MANUFACTURING CO.
518 ALFRED ST., CINCINNATI, O.




Complete Set, consisting of Coupled Circuit Tuner, Detector Unit
and z-stage Amplifier

T AKE the world with you this
summer wherever you go. On
your automobile and yachting
trips, to your camp, Or your cot-
Mounted Variometer tage at the shore or in the
mountains. An ATWATER KENT
radio set will bring you music,
reports, time signals, baseball
scores—the world’s news.

Tybe 11 Tuner Atwater Kent products sell on qppeardnce.

Mounted Variocoupler Detector Unic i-stage Amplifier

ATwaTER KENT ManUracTURING COMPANY

4945 StentoN AvE. Radio Dept. PuiLaverrmia, Pa.
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Receiving Sets and Parts

Complete Sct, consisting of Type 11 Tuner, one sture of Radio Frequency Amplification
and Detector 2-stage Audio Frequency Amplifier

AT\WATER KENT sets and
L™\ parts are ideal for summer
use due to their compact and
rugged construction and the fact
that they are moisture-proof. -
They are made mostly of con- R. F. Transformer
densite with all metal parts thor-
oughly water-proofed.

You will find Atwater Kant
radio equipment ideal for sum-
mer use.

Standard Vac, Tube Unit
They stay sold on quality of performance.

astage Amplifier, A similar ) B Potentiometer
_unit is furnished in a Detector z-stage Amplifier Also made for panel mtg.
Detector 1-stage Amplifier

ATwATER KENT MANUFACTURING COMPANY

4945 StenTON AVE. Radio Dept. PHILADELPHIA, Pa. :
&
' &




Can be used
with 6-volt or
WD 11 derector
A tubes, two
amplifying bulbs or one
5-Watt power iube.
The difference between a
jumbled mass of signals com-
ing from everywhere and
the “‘sharply-tuned’” concerts
received clearly and distinctly
from far-away stations depends
largely upon the careful adjust-
ment of your detector filament
current.
Heretofore, sharp tuning has
partially obiained
“hair-breadth”
manipulations of the filament
rheostat. But with

h

Radio Rheostat

these much-gought-for results
can be secured by anyone,
Just “twirl the knob”—a full
turn produces a finer adjust-
ment than a “hair's-breadth”
turn on any other,
Economical— neat — small —
compact. No carbon to break
or change resistance, Unqual-
ifiedly guaranteed. Popularly
priced—$1.35.
if the Best is none too goud for
the zef you are building or have
bought, ace the Aulostat at any
good radio or electrical dealer
Today. Or write direct for Free
Bulletin which shows why the
Autostatisradio’s Bestrheostat.
DEALERS — JOBBERS
Write or wire for Radio’s most
atiractive merchandising prop-
osition.
THE AUTOMATIC
ELECTRICAL DEVICES CO.
127 WesT Thiro St.
CINCINNATIE, OHLO

4
The HOMCHARGER % suly moving and
wearing port. replacesble after thousands of

x for $1.09. Tungaten seniacts now
toentlasively. Will not avick, cortuds o
wear gacessivels

Enjoyable concerts and maxi-
mim  receiving range are
obtained only when your baitery
is fully charged.

THE
HOMCHARGER

charges your %A” or “B"
battery OVER NIGHT for a
nickel without removing it from
your living room. perates
silently —~charging rate
governed automatically.  Wo
muss—no  trouble—no dirt—
requires no watching.

The HOMCHARGER is ihe
QNLY battery charger combin-
ing all of these necessary
features. SELF-POLARIZING
—FIVE to BIGHT-AMPERE
charging rate—UNDERWRIT-
ERE’ APPROVAL—heautifully
finished in mmoEax}? and old
oid—UNQUALIFIEDT Y
sUARANTEED. Over 100,000
now in use.
The minule you buy a radic
set you need a Homcharger—get
it then. Al good radio and
electrical dealers sell it com-
plete  with ammeter, etc., for
318.50. $25.00 in Canada.
Write for FREE circular show-
ing why the HOMCHARGER
is the BEST battery charger at
any price.
MOTORISTS -~ THE HOM-~
CHARGER will aiso charge
your AUTO Batiery.

THE AUTOMATIC
ELECTRICAL DEVICES CO.
27 West THIRD 51,
CiNciNNaTI, OHIO
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GIBLIN-
REMLER

COILS

Maximum Inductance
Minimum Distributed Capacity for a given number of turns

Maximum Selectivity of tun-

ing. Maximum signal

strength and a minimum of
Interference

Reducing Interference
to a Minimum

HE special form of winding used in the

Giblin-Remler Coil results in maxi-
mum inductance, minimum distributed
eapacity and minimum high frequency re-
sistance for a given number of turns of
wire. These are the three features essen-
tial in obtaining the highest degree of
selectivity.

A sharply tuned circuit is one that has
an extremely low resistance to a current
of the particular frequency to which it is
tuned, and a high resistance to currents
of ail other frequency. In any receiver
eircuit there are two kinds of resistance—
one, the straight high frequency of the
coil, and the other, the resistance caused
by the impedance of the coil and the con-
denser used with it. The first remains
fairly constant over a small range of wave
lengths. The second resistance is zero at
one particular wave length and increases

REMLER RADIO

FACTORY AND HOME OFFICE
248 FIRST STREET,

SAN FRANCISCO, CAL.

as the wave length varies in either direc-
tion; hence, it iz easily seen that when
the inductance of the coil is extremely
high in proportion to the high-frequency

resistance, which is the case in the (IB--

LIN-REMLER COIL, the circuit in which
it is used may bhe made to have prac-
tically no resistance to signals on one par-
ticular wave length, and yet have a pro-
portionally high resistance to signals on
all other wave lengths, This eondition,
which is always obtained in cirenits us-
ing the GIBLIN-REMLER ¢COIL results
in a SHARPLY TUNED CIRCUIT, that
is, one giving MAXIMUM SIGNAL
STRENGTH on the desired wave length,
with 2 MINIMUM OF INTERFERENCE
from signals on any other wave length.

Write for Bulletin Q giving complete
information, table of constants and prices
on Giblin-Remlier Coils.

MFG. COMPANY

EASTERN $SALES OFFICE
154 W. LAKE STREET

CHICAGO, iLlL.
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Better Results
With Less Parts

The W. C. 5

One stage of tuned radio frequency
amplification is employed ahead of the detector to

is a 4 tube set.

ake it supersensitive. Two powerful stages of
audio frequency are used to bring up the volume of
signal strength. Simplicity of construction and the
olimination of unnecessary parts make this set easy
10 operate and effective for receiving from long dis-
tances without high or expensive antenna,

1,000 to 2,000 MILES
On Loud Speaker

‘The WC-5 will receive signals from stations within
a radius of from 1,000 to 2,000 miles, Here is what
ane WC-5 owner says:
“On several oceasions two different stations in Loes
Angeles have come in c¢lear and sirong over the
loud speaker on my WC-8 set. I consider this to
be remarkable when you consider that the powerful
itrake Hotel station wuas broadeasting.”
0. K. Davies, Chief Enzineer, ]
J. I Case T. M. Co, Hazne, Wis.
‘The WC-8 tunes wonderfully sharp on all popular
telephone broadcasting wave lengths,

Price $80.00

Wave length 180 to 750 meters

Efficient construction, fewer parts and gquantity pro-
duction enable us to szell this hngh quality set at a
remarkably low price. ‘The WC-5 is made from the
best materials, e panel is solid bakelite—the case
natural mahogany.

Write us for complete description of the WC-5.
fa'c it at 3 our dealers or at ane of the distributors
elow:

Julius Andrae & Sons Co., Westarn Motor Supply,
[ 18 ukes, Wis. Wmnea,poha, Minn.
¢ U, Funsten Blectrie Co.,
Be. Louis, Mo. I{ﬂnsas City, Mo.
internationai Electrie Continental Radio Co.,
Supply Ce., 120 North Wells St.,
28 Broadway, Chieago, Illineis
New Yurk City

Morton K le

WESTERN COIl. & ELECTRICAL CO.

301—5th 8t., Racine, Wisconsin

The Frost Jac-Box is a
real convenience

VERY owner of a radio receiv-

ing set sees at a glance how
useful the new Frost Jac-Box will
prove,

Four sets of Frost Fones — or three
sets and a loud speaker — may be
used at one time with this handy Jac-
Box. Loud speaker may be tuned
without disconnecting head-fones.
Thousands have been sold, with
never a dissatisfied purchaser.

I.ike ail Frost
Radio appara-
tus the Frost

Jae-Boxisa
Quality Pro-

The Jac-Box is
made of oak,
plano-pollsh-
ed. Hag Formi-

duct offered at
a quantity-~
production
price. Sold
alone, or with
cord and plug,
or with gord
only, for sets
equipped with
binding posts

instead of

ca panels, feit
base, triple
nickel piated
pbrass parts,
haund buffed.
Series connec-
ted. No. 501,
complete:$3. 00
‘With cord,No.
502, $2.50. jac~
Box only, No,
503, $2.25.

jacks.

FROST-RADIO

You amateurs who want results should try a Frost
Radio Receiving Transformer. Wonder.
fully selective. 200t0 4000 meter

range. Silk covered wire s
wound. Mahoganized hard-

wood ends and base,
l}m,ﬂ-—/,'.,_. No., 400

Formica insuiation, P
Nothing to equal it (S
" Frost Radio $Q50
Mmemng Transformer 8

at the price,

i

1

'HERBERT H.FROSTinc.

) E%WESTEAKWR?FI CHRTAG(} ZLHN"GLS.V_

Rt
(- Allwl
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Upon request we will be glad
to send you our new Bulletin
No. 108. It contains a wiring
diagram, showing the method

New Paragon
Stage Control Switch

Plugs and jacks are now obsolete. The new Paragon
Stage Control Switch combines the functions of three
multi-circuit jacks and the telephone plug. It con-
trols, automatically and progressively, all the filament
circuits, plate battery circuits and input and output
circuits of the detector-two-stage amplifier.

Switching from stage to stage is instantaneous, posi-
tive, noiseless. This switch may also be used for an un-
limited combination of vacuum tube circuits. 234 inches
in diameter, 34 inch in thickness. No. 90. Price $3.00.

Wiring Diagram Sent on Request

of connection when this new
Paragon Switch is employed
for control of detector and two-
stage amplifier.

ADAMS-MORGAN CO.,, 4 Alvin Ave., Upper Montclair, N. J.

" Reg. U. 8. Pat. Off

RADI @ PR@DUCTS
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Branston Lateral Wound
Honeycomb Coils

Manufactared Under DeForest Patents

The finished product resulting
from many vears’ experience in
eoil winding. The most efficient
and practical radio inductance
ever designed. 8old unmounted or
mounted with Branston Standard
Mountings.

PRICE LIST

Turns Unmounted Mounted
L2B $ .50 $1.40
L35 50 1.40
i.50 .60 1.50
L75 B0 1.50
1.100 .65 1.700
L.150 70 1.75
L200 75 1.80
1.250 B0 1.85
1300 .88 1.90
L400 50 1.95
L500 1.00 2.20
1L.600 t.15 2.35
L750 1.35 2.60
LioDo 1.60 2.85
L1250 2.00 3.30
1.1500 2.50 3.85

3 Coil Bakelite Adjustable Mounting $5
2 Coil Ajustable Mounting. . .$3.50
Single Coil Mounts .............. 50¢

Order t"hrough your dealer or
write directi for complete catalog
showing Branston “Standard” Ra-
dio Accessories.

CHAS A. BRANSTON, Inc.,
815 MAIN STREET,

BUFFALO, NEW YORK

In Canada, Chas. A. Branston, Limited, Toronto,
Omntario
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““These phones sure
have a mellow tone’’

You CAN Get BASCO
Phones Despite Demand

O need for accepting substitutes.
possible measure is being taken by the
manufacturers of I»ASCO Phones to keep

Fvery

up to the demand—and it’s being done with-
out slighting mechanical exactness. Close
inspection wuards BASCO Phone quality
irrespective of demand. BASCO quahtv»w
keen sensitiveness — deep, natural-voice
pitch — lightweight — head comfort—ihese
features should direct vour choice in select-
ing BASCO Phones {or allround satisfac-
tion.

See BASCO Phones and other units of the
complete BASCO Radio Tine. If vour
dealer can’t supply you, write us direct.

$6.00 20,08,

Jobbers_and Deai-
eraf  Write Jor
attractive  selivng
propogition wnd
iyt OUT 1=
et local  factory
represenbulive,

=
(=

CT""" Nhlvra ukee, Wisconsin
Showing
one  phone




Make Sets Portable With

Dry “A” Battery

Miles from care and worry—close to nature-—still within
ear shot of the whole nation. Truly a wonderful develop-
ment is the dry battery tube and the compact dry battery.
With this combination most any set is made portable, A
4pound dry cell replaces a 40-pound storage battery.

Take your set with you this summer, The Ray-O-Vac
Book ‘“How to Get the Most Out of Radio”” tells how to
make your set portable.

Also tells how Ray-O-Vac 2-cell *A” Batteries are good
for 200 hours of use, how they make reception clearer and
cost less to operate than storage batteries. Send now for the
Ray-O-Vac booklet.

; : ‘ Ask your dealer for the new Ray-O-Vac 4" Battery
Ray-0-Vac “4" Batteries come in I, French Battery & Carbon Company

2, 4 and 6 cell units. Ray-Q-Vac *B”? ! .
B’dtteﬂes are jamous for sustamed Madlson, Wisconsin
voltage and elimination of noise Atlanta Dall Denver Chicago New York
Minneapolis Kansas City

tAY-0-VAC

Jhe Battery that Completes Radio

e e e amrAirmT Rt M ZYY TEFFETTRT WM ETIALAY T ATV DTICEDC



SELECTIVITY AT LAST!

The UNIVERNIER provides ultra-
fine vernier adjustment for ordinary
Variable Condensers, Variometers,
Variocouplers, Potentiometers, Rheo-
stats and Tickler Coils.

EASY TO INSTALL

The UNIVERNIER takes the place
of the ordinary knob, and is applied
in a few minutes without disturbing

the get.
DISTINCTIVE

The UNIVERNIER will add to the
appearance of any radio set. It is an
fnstrument of precision and has that
appearance. It consists of & well de-
signed knob inside of which iz a
simple mechanism so arranged that
the knob rotates neariy 12 times
to one revolution of the shaft. By
pressing lightly towards the panel,
it functions ag an ordinary knob, thus
vombining vernier and coarse adjust-
ment in & sgingle unit. DX results
are surprising!
THE UNIVERNIER ....$1.00
360 degree finely graduated sil-
ver plated dial for use with
UNIVERNIER 25¢  extra—
Complete, $1.28
At vour dealers or direct on receipt
of the above amount.
#281 for 1 inch shaft
#188 for +% inch shaft
DEALERS AND JOBBERS
WRITE FOR DISCOUNTS
WALBERT
MANUFACTURING CO.
829 Wrightwood Ave., Chicago, Il

READ WHY

YOU SHOULD USE

UNION~RADIO
TIP JACKS

(Pat. Applied Fov)

25¢ A PAIR

—y

Here’s the Radia device that you have heen

waiting for. These Tip Jacks assure quick
connection and a positive contact. They
replace unsatisfactory binding posts. Soidering
jug incorporated hut use optional.

Accommodate any standard round phone tip
and several sizes of bare wire. Great for
W D 11 connections and coil mountings.- Save
buying espensive telephone plugs and jacks.
They live up to the Union Radio Standard of
Quality, Guaranteed to satisfy. Only 285¢ &
Pair,

FOR ASSURED RESULTS

you should “try out” tlnion Radio Tip Jacks.
Variable Condensers, Rheostats, Vacuum Tube
Sockets, and Condensite Dials.

Union Radio Apparatus and Accessories are
sold by most good dealers. [f you can’t obtain
them from your local store mail your order to
us. Write for a copy of our Catalogue D
Radio Apparatus,

WHOLESALERS AND RETAILERS:
Write for our liberal proposiion, Dealers
Catalogue D end Price List, also samples
send on request.

UNION~RADIO~CORPORATION (
200+MT PLEASANT~AVEN UE,~ NEWARKvNJ
NEW> YORK~ OFFICE + | 16WEST+3222 - 5TREET.

UNIVERNIER

og ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Westinghouse Type PX-2--PX-

Portable Radio Instruments

Type PX-2 Voltmeter ‘ Type PX-3 Ammeter -

These portable instruments are
particularly useful for tempo-
rary service such as testing.
They are also used where it is
not convenient or desirable to
mount instruments permanent-
ly on panels.

They have the same movements
as our Types BX and CX panel-
mounting instruments, and are
enclosed in dust, moisture and
acid-proof cases.—Folder 4471-A
tells all about them.

Westinghouse Electric & Manufacturing Co.
Newark Works, Newark, M. J.

yestinghouse
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Mu-Rad R-F

Amplifying
Transformers

200-600
Meters
Air Core

Part of the Celebrated

Mu-Rad Receivers

HE heart of the great sensitiv-

ity of Mu-Rad Sets, a marvel

of a marvelous science, is the Mu-

Rad Transformer. No loss by

capacity effect. No eddy current

or iron losses. A type for every
stage. Ask your dealer,

Three Types
Dealers Profit Type T-11 for the

When Mu-Rad first stage 4.00
ApparatusBuilds | Type T-12A for

Conﬁ dence of the second stage
$8.50

Customers in Type T-11B for

Their Stores the third stage
$7.00

Write NOW for Proposition

Mu-Rap LaBorATtorIiEs INc,
804 F1FTH AVE. ASBURY PARK. NEw JERSEY

M. Unce  wvau
AP RABCO servie

ag ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

The Radio 8pec-

inlty Companyv—-RASCO

for short—specializes in small
orders; in {act, £0 of our
orderg are less than one dollar, 24-
hour service guaranteed. B
This Company specializes in small
parts  for vadio. selling ity the
class  of materials,  T'his

mpany is awsare of the fact that
very high pricegr prevail in vadio
now. By buving material irom u=
you not only save snywhere from 50
to M the cost of the instru-
ments, but rou have the [un and
instruction of making them yourself,
r aquick Zi-hour service means
satisfied customers, We have no
{lumplaint Department. Hundreds of
jetters zneh as the [ollowing. unso-

o Meited, ure in our fles:

41 Rorney 5t., W. 5t. John, N.B.
Diear Sirs:
Enclosed vou will find one (1)

doilar for which please send me
1 dozen binding posts B i at

2100 per dozaen

and oblige. T

Gew, B. Ingraham |

P Rasco  Ser- |

ice is sure all it

is  eracked up o

e, [ have received

three different or-

ders from Rasco

and I am stii}

waiting for sn or-

der {rom sanother

Company which

wag sent in before

the first Rasco

order.

Yours iruly, 64 page catalog

x. 53, 1.

Onr prices are low and all goods are
shipped prepaid. You deal with the
oldest and only Company exclusive-
Iy manufacturing the small parts in
their own two hig factories. Our big
64-page ecatalog, No. 7. containing
over 300 illustrations will save yon
money. ‘This catalog also contains

75 Diagﬁms of
Vacuum Tube Hook-Ups

alog, ounly found in erpensive |
test books, This  catalog sent
only upor eipt  of 1b¢ &
the &

customer o
life. 85%
oDuUr custo-

. mers always -

come  back.

not  to be found in any oat- B



BATTERIES

Uniform current cutsoutthenoise

E\ VERY radio amateur knows how
¢ disastrous battery noises are to
clear receiving. You can avoid this an-
noying interference by getting the bat-
tery that insures a steady flow of fila-
ment current. That battery is the Exide
Radio Battery.

This specially designed radio battery does
its work uncomplainingly, and never requires
much attention. The rasping, snarling noises
often caused by fluctuating current in ordi-
nary batteries do not exist in the Exide Bat-
terv. It delivers uniform filament current for
every type of vacuum tube. You can count on
the Exide for dependable, long-lasting service.

Exide Batteries are used in a majority of the
government and commercial wireless stations
and in every industry where a battery’s re-
sponse to the call of duty must not fail,

Any dealer in radio equipment will sell you
an Exide Radio Battery, or you can get one
at the nearest Exide Service Station.

THE ELECTRIC STORAGE BATTERY CO.
Philadelphia, Pa.

‘, 4 e

o

Service Stations Everywhere

Branches in Seventeen Cities

e e m memmma o o v —mem A e ove rTERT srrn & TUEPTS AR Y O FoYs )



“B"” Battery with Panel Control

Storage Batteries
designed for

RADIO

KICQ Storage “B” batteries are used
by thousands of amateurs who under-
stand radio and consequently buy noth-
ing but the most efficient equipment.

A FEW REASONS

t. Alkaline type. WUUnlimited Life.

2. They eliminate noises caused from “Es”
that are rapidly deteriorating,

3. The switch contrél allows single cell vari-
ations from 12 wolts up. (A critical plate
adjustment is essential on your detector
bulb for C.W. and Radiophone reception.}

4. Rechargeable from your 110 Volt AL line
in connection with the vectifier supplied
with each battery.

5, Will last i{rom three o six months on a
single charge while in the detector plate
circuit.

&, WOT an experiment. Al batteries sold with
the privilege of receiving your money back
if unsatisfied within a 90 day trial.

7. Neat, Efficient and Compact,

) {With
{Plain) Panels)
i8 cell 22 wvolts $8.50
24 cell 32 volts 3.00 $12.00
36 cell 48 volis 10.00 14.00
B0 cell 88 volts 12.00 17.00
78 cell 100 valts 16.00 21.00
108 cell 145 volts 21.00 26,00

F.0.B. Buffalo, N. Y,
Literature gladly furnished

We distribute KING Chargers

KIMLEY ELECTRIC CO.
1355 Filimore Ave., Buffalo, N. Y.
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Price $1.00
Trade
Discounts
on Application

FILAMENT RHEOSTAT

Especially dc-sxgned for filament control of
detector and amg lifying tubes. Adaptable to
gither panel or table mountmg Fine regulation

RADIO DEVICES

Include

Portable Rectifiers
Filament Meters
Filament Rheostats

Twelve Point Rotary
Switches

Audio and Radio
Amplifying Transformers
Pocket Voltmeters

tUse as Many Sterling Radio De-
vices as You Can to Complete
Your Set and Be Assured of Suc-
cessful Receiving,

Every device bearing the Sterling trade name
means a% much to the radio fan as 3terling
does on silver,

Guaranteed to make good or we do.

The Sterling Mfg. Co.

2845 Prospect Ave.,
Cleveland, Ohio

Every instru-

The most de- ment carefully

pendable source calibrated and

of supply. not tuned up to
read high

Tvpes: No, 33 0-3v {1/10v div.) $1.25

No. 34 0-8v (1/8v div.} 125

No. 34A 0-168v (V4gv div.} 1.76

Trade Discounts No, 34B 0-30v {ivdiv.} 2.25

on Apphcatmns No. 34C 0-50v {1v div.} 2.75
Trade Discounts on Applications

POCKET VOLTMETERS




‘why do you doit?

& RELLO | /AN A Goop Prewzzzw
’“Zﬂ( LiL. 5%, THE

DMTHS ARE | 5y RN R
comin onl. £ N

s HELLO,

DORN = N

K€, | Just TNIGHT MY BATTRY )
(NO JOICE = Luomars uP- | GOES SouR, AN’ NOw
[ AND HERE Uy e LLHAVE TLUks (T OuT”
fHE‘(‘ o T AND CHARG

N OURb(LF-"‘HQﬂE"‘
%wn‘ﬁ A TUNGARD
ey

Is your battery always
fully charged and fit?

Is it always toned up for best resuits, whenever
friends happen in—throughout every concert?

Keep it at full strength and prolong its life— Tungar Battery Charger, Oper-
the simpie, easy, inexpensive Tungar way. ates on Alternating Current,
Tungar—the go-between from house-lighting 2 Ampere Outfits—$18.00
circuit to storage battery—attaches wherever 5 Ampere Outtﬁtf_$‘;§3 01(3 )
there is a lamp or convenience outlet, { Prices east of the Rockies
B i Special attachment for
You don’t have to move the battery. Just charging 12 or 24 cell
cvonnect Tungar, and leave it—any time, day "B’ Storage Battery —§3.00
or night, ~—~fits either size szgar

T'ungar is certain, clean, quiet, ™No moving
parts to get outof order or make noise.

Good for the auto battery too—the same
Tungar,

See one atany good electrical store,or write for
iiterature. Address Se. ian Q5.

Merchandise [Depar‘mernt
General Electric Zompany

Bridgeport, Cor.  :cticut

BATTERY CHARGER
A~ 4

A GENERAL ELECTRIC PRODUCT

35A—0C
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Here’s a new one
for getting DX —

Everybody is talking about how those UV 201 A

J ' Durham
on the

tubes reach out like the long arm of the law. Little job
Omega Durham has iried ‘em, too, and is right on
the job with a super-extra High Resistance.
No. 201 A—2 to 10 megs
Special for UV 201 A Tubes i " 4
It’; juﬁ%ﬁsﬂ iﬁlérate Mﬁl’zgd as easily hanldledfas the DURHAM Variable
other D . And it sure puts a lot of space . e
bet_ween nthe D and the X. Little Omega gua,rantees . ngh Resmtance
ratisfaction. No. 100, 1,000 to 100,000 ohms
Price 75¢ at your dealers for resistance coupling, etc.
DURH AM & CO No. 101, 100,000 ohms to 5
. megs. for general tube use. —
Radio Engineers They fit Dubilier Grid
1936 Market St., Philadelphia Condenser Clips

60E KGO 6XR

I Ship All Over the United States
“Everything Worth While In Radio”’

THE RADIO STORE
OF
PAUL FRANKLINJOHNSON
560-562 East Colorado Street, . Pasadena, California
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E_LH‘E RADIO SET OF THE FUTURE

T cannot be foretold what combination” of units will be used, or the cir-
cuits that may be employed in the Receiver of tomorrow. It is obvious,
however that today’s conventional set will soon be considered crude and
:anthuated

Little prescience is reqyu‘je
rial, with its shleldedbackﬂrn

t-the panel of insulating mate-
é}.i.fﬁ‘ 1ed | ssolescence. The use of

material, fo provide for “live shafts”
has eliminated

Give the many advantages concave ' dials~a natural
tposition of the hand in tuning, added attractiveness in appear-‘»
ance and ease in packing for transportation.

Werite for descriptive literature.

EISEMANN MAGNETO CORPORATION
William N. Shaw, President

- . BROOKLYN, N. ¥.
PEIROIT CHICAGO

W

il i lh[}m “!!!l’lllnu..
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World Record jor

Long Distarnce
‘ ftgpﬁcme Recezvjng

When WDAP CHICAGO Talked to S.5. BERENGARIA =%
T thmnate Wers duoli- GAY ] AMERICAN” AMPLIFYING TRANSFORMERS

WDAP, The Drake Hotel, Chicago, tmade history in radio, by talking day-by-day
with the .S 8. Berengaria, enroute News Yr;rk to France. WMiss Florence Me])onald. a
passenger, installed Standard Zenith Receiving Set in the steamship cabin,and, every
e#vening during the voyage, WDAP talked to her and other passengers from (.hxcago,
their voices ¢ nmmg clear and strong w ith the personalxty easily recognizable.

The set used by Miss McDanald i8 one of the regolar Zenith Sets, manufacinred by
the Chicago Radio Laboratory, Chieago, Ill. it contained, as standard equipment,
CALL-AMERICAN AMPLIFVING TRANSFORMERS
R-10—Radio Frequency(150-500 meters) $4.50 R-13-—Audio Frequency(Ratio10to 1 1$4.78
R-12~Audio Frequency (Ratlo 3tot) 4.50 R-21—Audio Frequency Ratio § to 1) &.78
Fend fop ";V {rcular — Y Oascading of dmplification™. dleo our Frez Book of Radio Hookups.

RAULA NFGC() 48

RHAMSTINE?®
¥ictophone
A New Loud Speaker

Price

7.50

Complete with
Phone Cord

‘The ‘ln’topbone is 8 correcily designed joud-
apeaking v.-awxwr—»n reauires no  batiery 1o
operate ft. Can be used with any type of horn

Stops Interference/

but it is especially designed to be attached to Get that efusive DX astation thru heavy GRM. With

thf‘lt!une-a;m ‘:’ft;{"“:’““ phonogmplln; the “WAVE TRAP” you ean do it and greatly ine
PO g ool aunlitien: A

2. A venturi opening in the cap correctly it is installed in & minute by changing oniy one

designed to increase volume, connection and is indispensable on any receiving aet,

& ﬁ:ﬁ;ﬁragf’:ﬁ: 2:?::nretl‘:z:et:1:;:ﬁli: with any type of antenna., It is mounted on a For-

vibrations. mica panel in & handsome mahogany finished cabinet

The Victophone is nickel-plated and highly 6x5%6, and ir s high-grade instrument throughout.

polished. It  bears the name Hhamstine®,
assuring you of satisfaction in your purchase.

cm?xf?er yours today. Deaiers write for dis- g ﬂ@@
Manufactured by 23 E.8S0UTH 8T,
J. THOMAS RHAMSTINE* e CHICAGO
2162 E. Larned Street, Detroit, Mich. ; } ewy Circular on Request

R
Maker of Radio Products r— — "— — ’ ’ ’-
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For Storage Battery

Tubes use EVEREADY
Storage “A” Bat-

teries

For Dry Cell Tubes

use EVEREADY
Dry Cell Radio
“A” Batteries

For All Vacuum
Tubes use EVEREADY

“B” Batteries

NATIONAL CARBON COMPANY, Inc.
Long Island City, MN. Y.
Atlanta Chicago Cleveland Kansas City San Francisco

i s EVEREADY

zfcce bt no Substitute
1 Radio Batteries

—they last longer

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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“Built First to Last”

Thislittle beauty was approved
by our engineers only when
convinced that they had pro-
duced the one socket that com-
bines all the essential features
of a good socket.

1. Positive Cotogrip Ceontacts,
2. Hard Rubber Insulation.
3. Rugged Construction.

4. Compact Design.

5. Concealed Mounting.

It is impossible to show the
unique mechanical action
of Cotogrip contacts in a
photograph. It is different
from any other socket you
have ever seen. This
socket will interest you in
every way.

You ought to have one.
Ask Your Dealer

PACIFIC COAST BRANCH, 329 UNION BLDG, LOS ANGELES.

RADIO

How to make the TRANSFORMERS
REAL MERIT is what
yvou expect and what

NEW GRIMES e STANDARD T
dio Transformers,

DUPLEX SET PERFECTLY

SHIELDED by virtue
: of the design MAXI- :
is told complete in our new Loose- MUM AMPLIFICA- Type FL
leat catalog. Circuit diagram, list TION by proper im-
of material needed. ete. pedance. ;

Silicon steel cores, in-
sulafion {est nn coils
1500 volts. Bakelite
Terminal Board.

Build this receiver now and work|
right thru summer static. :
Send 1tic for your catalog today.

It lists all the new apparatus. New|
bp Tynpe M—Ratio 9 to 1.........

inserts keeping it up-to-date, sup- Type MR—Ratio 4 to 1
plied free of charge. Type FL—Filament Heating....... .00
Diseount 10% for cash with ovder B
LYNN RADIO CO. Designed by  Je5ghnd, engineers, u quality

Sixth Floor Consumers Building nwwme e Rudio.

220 So. State Street, Chicago, {llinois THE
STANDARD TRANSFORMER COMPANY
e _ - ARREN OHIO.
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Standard of the World

for professional and amateur use

ICTOGRAPH

Radio HEADSETS

We believe the Dictograph Radio Headset is the best in the world at any price.
Thousands of letters from enthusiastic users in all parts of the world sub-
stantiate this belief. Read a few:

U. 8. Marine Hosp. £43

Hlilie Igland, N, Y.

“The wadersigned has for the poat sixteen years been an amatour,

commercial, and sovernment aperator, wnd has used every known

make of radio receiver on the market. On April 218t one of your

Type Fi~i 3000 ohm receivers wns purchased and it can be safely said

without dispute thot they are absolutely the best radio receivers on the
warket todoy; bar wnone’

C. H, West, U. 8.P. H. 8.

Laporte, Ind.
‘I wish to compliment you on the 3000 ohm Headset Hou now have
on the wmarket retailing ot $12.00 (now $8.00). I have been exveri-
menting with the radio game for the pasl year in my experience I have
tried out 14 differeni headsets, inciuding the =---- which I purchased
for $16.50. I at iest have found the ideal phone where tone quality
excelr, and harshress iz eliminated, oand [ cannot espress myself in
words as to the wonderiul results 1 have obtained.”
J. T. Bachmon.
Madison, South Dakola.
“We ware using o Dictograph Headset, also Diectograph Loud
Speaker. KBoth are (LK., o fact | would not trade my headsei for
ary other § hove ever (istened ithrough.’”
Dan €. Coutts, Radio Operator.
Havana, Cuba.
“In myp long disianee receiving set have four pairs of Phones,
a {000 ohm French make, twn Poirg of s« avnd o poir of your
IHetograph 3000 ohm and I assure you that wone of the others offord
me the service { gel from the fMetoyraph. e Dictoyraph g:ives me
a truer clear fone than all the others combined., 1 use them in rfx-
tremely lomg distanee work (phone), | hear Chicogo, Schenecti
fowa and Frisco most every wight with one defector and {wo steps nf
amplificalion ustng the siandard regenerative hovey comb zei”
David K. Masnula,

Made by the inakers of the world standard Dictograph
Products—the marvelous “Acousticon” for the Deaf, the
famous Detective DMctograph, the Dictograph System of
Interior Telephones and the Dictograph Radio Loud
Speakers for the Home.

Type R-1, 3000 ohms.

(30 to vour dealer’s today and listen in with Dictographs.
You cannot fail to be impressed by their superiority.
Buv two or three sets and let your family and friends
enjoy the broadcasting.

‘The new Dictograph Radio Loud Speaker is a revela-
tion. Its Adjustable Air Gap permits perfect tuning
under varying conditions and insures reception of excel-
lence heretofore unattained.

Always insist on Dictograph Products. They are fully
guaranteed. If your dealer cannot supply you, write to us.

DICTOGRAPH PRODUCTS CORPORATION

Suite 1304, 220 W. 42nd Street, Mew York City

Branches in all principal cities
DEALERS: Ovrder through your jobber or write direct for numes of authorized distributors.




TELOS
VARIO-TRANSFORMERS
give selectivity and amplifi-
cation as shown by this curve
taken from the MELCO 8U-

PREME RECEIVER

The base of the curve is mag-
nified to permit comparison
with two steps untuned R.F.
No need for vario-couplers,
tuning condensers or un-
tuned R.F. transformers.

Write for FREE booklet

by Lester L. Jones
Formeriy Expert Radio did UU.S.N.
on TUNED RADIO AMPLI-
FICATION.

DANZIGER-JONES Inc.
143A Prince 5t.,, New York

for C. W. Transmiiters-

A special offer from “Chi-Rad”
of Willard Miniature 8-Volt
Threaded Insulation Storage Bat-
teries.

For pure D.C. for C.W. Trans-
mitters we recommend these bat~
teries in preference to a genera-
tor. Batteries eliminate filter sys-
tem and give all-around better
results.

Special time limited price offer
reduces cost of a complete set of
batteries approximately equal to
cost of generator. Batteries are
brand new, dry until ready to

charge.

In lots of 40 (520 $ OO

volts) .
{Better price on larger

guantities). egch
Only a limited quantity - - - ogrder today!

Chicago Radio Apparatus Co.
407 8. Dearborn St. Chicago
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| RADIO PROTECTOR 1

ASK YOUR
INSURANCE AGENT

2]

roved By %
?Jipti‘:mal Board
Fire Underwriters

N
Fhe Choice of the Foremost
Engineers for over I 7 Yeurs

SOLDERALL

The Only Convenient Metal Solder.

Every Electrical Connection
Needs SOLDERALL
For Perfect Reception

[

&
L]
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If ---

You are using the new tube, UV-201A,
you are a customer for a General Ra-
dio Co.’s 20 Ohm type 214 Rheostat.

[t is a convenient, practical instrument,
equally well adapted for experimental
service and permanent ingtallations.
Type 214 No unpleasant noises in the phones
Rheostat when you rotate the contact arm of a
Type 214,

For UV.201A tubes 20 Ohms
For UV-199 tubes 50 Ohms

Price $2.25

For lasting satisfaction use a General
Radio type 214, 400 Ohm, Potentio-
meter. Get vour gas detector or that
sensitive kink by fine adjustment of
plate potential.

Type 214, 400 Ohm, Potentiometers,
control regeneration in your radio fre-
quency amplifier by a positive grid
bias.

Price complete, (Speeify whether for
use in back of or in front of panel)
$3.00.

For full description of these and
other pieces of high-grade radio ap-
paratus, write for free copy of Bulle-
tin 912Q.

GENERAL RADIO CO.

Manufocturers of Radio and Flectvical Laboratory Apparatus
Massachusetts Avenue and Windsor Street

CAMBRIDGE, MASSACHUSETTS

5819




Kellogg Radio Equipment for Better Results

id 7% bress rotor shafr
d nth double mas 1o Heraontal aud verewied
2 of rotsr ahell, FAOURIIE,

Stwtor el of Kallogty

Bukahie, h-nvy rihbm3,

Eullody cramor & weund
watk, % tans

A better _
product of
unusually fine

High induc-

tion and low

workmanship #u &“’iiﬁw\ distribl.-lted
, capacity
No sliding "
CONEE g
L stator : The NO- 502
IMNothing to Diamond
wear Bickel plated  knurie wound coil

thumb nut veer hexagomal
Tt holdind _grw (ermmal
A2 of stator winding,

Will not T

produce tube
1oises Slotted snt accewa ok

wzahess holdmd terminal
ieads of rotor.” Oppesite
smd of these set serews held
weith washers wnd knurled

thumb screwa, buadus xx'm

No. 501—Varicoupler $8.00« With No. 502 Coil as shown above $12.00

KELLOGG SWITCHBOARD & SUPPLY CO., CHICAGO

increases the
wave length |
from 500 to
2500 meters

The AMISCO || ]

OMPENSATING
ONDENSER

rrasic as cleay
a- 1 bell, be-
caiuse her radio outfit is aqulpped with the

v a wpecial d-electrode conden- Strﬂmberg‘-Cat‘lson
mr h(ua neing  the :juuf N =
vmplifying tubes Radio Headset

" nfnrrahla qmcklv adjustable tn swny size head
11 (‘I'.FtII’ILLn(l Hlé’ rermits use by Lwo obesrvers.
Shieided against hand mpnmfu FeRes :"pemgﬂ;r;’ in the manu-

N paratus and 2% years in hi
disturbance. rinde tohxnhonp cauipment. £
A posiewrd wihl bring our literabure—— -
tlusiraling avd degeribing our enlire

g ,fi.'ir,-mﬂ'm,'gi- rigan apparifus
b wodr er o ap

tine write {up free bulle . fne9-€},
AMSCO PRODUCTS, Ixc. Sh’nmberg-Carlson
Sue to MORTIMER RADIO CORP.
T ADVANCE METAL STAMP CO. Telephone Mfg. Co.
FAIRBANKS BUILDING Rochester, N. Y.
Broome & Lafayette Sts. Mew York City ‘i;é ;
. : g J
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Stcady, Full-powered Batteries

VERY radio set has its own peculiarities—
little miceties of adjustment at which best
results are obtained. Battery voltage and am-
perage must be just so. And once adjusted,
current must have sustained evenness and stead-
iness.

Get good batteries. They're the most satis-
factory and economical in the end. Westing-
house Radio Storage Batteries will settle the
problem practically for good. They last indefi-
nitely and are easily and repeatedly recharge-
able. Built by Westinghouse—you know
they're RIGHT.

Westinghouse “AY Batteries Westinghouse “B’”  Batteries.
are carefully constructed. full-  The Westinghouse 22.M (-2 (422
vanacity, wlow=discharge, | volts ) a vaarvel for steady,
lite batteries, Made in 4. noiseless, powerad service,

2-volt sizes with 6, % and 13  Glass ease; visible interior; seal-
plates per pell, to meet various ad-in  tops. Larger tvpes, too}
tilament-hattery requirements, wiso Z-volt single eells for O

hatteries,
At vadio deaiers dand Westinghouse Butte
rice Stations cverywhere, Whiite for Nustrated
foider, “Wesiinghouse Radio Storage Batteries,”
WESTINGHOUSE UNION BATTERY CO.

Swissvale, Pa.

h

RADIO “A” “B” and “C”
BATTERIES

ALWAYS MENTION 08T WHEN WRITING TO ADVERTISERS 111



FRESHMAN PRODUCTS — ACCURATE AND DEPENDABLE

VARIABLE RESISTANCE LEAK

With .00025 mfd. s
MICON Condenser $1 Jithout | 7 ﬁc
“ombined

Unbroken range-—Zero to 5 Megohms—
(larifies signals, lowers filament current, in-
creases battery life, ¢liminates hissing.

113 " 2 Bize y Price

MICON 00025 ooeoee # 58
001 L. e

Tested Mica 00z oo 40

JOS e 5

CONDENSERS 3§s ............ L0

Assure absolute noiselessness—clarity
of tone—accuracy—constant fixed ca- | Freshman  products are
pacity. standard and can be used

ANTENELLA with practically any circuit.

No antenna or aerial needed. Eliminates all the
inconveniences in radio, operates from any light
socket. Price only $2.00.

At vour dealer's—otherwise send purchase price
and you will be supplied postpaid.

CHAS. FRESHMAN CO., Inc.

106 SEVENTH AVE., NEW YORK

TR

InAny or All Stages

of audio frequency amplification

The AMERTRAN

pan and should be used.
it is made in only one
type and one ratio. Its
flat-top amplification
curve precludes the

PANEL SERVICE |

We offer to the amateur and |

dealer

~ REAL PANEL SERVICE

Our panels are cut to your

order. Only genuine Conden-
site and Formieca used.

possibility of distor- 1/8” per square inch $0.02

tion on the part of the /16" R 1/

transformer V{lhen used £ 3/16” per square inch 0214

in any or all stages. # s

It will sive the wyme 1/4” per square inch .01%

fggfr-ggnlei%c ggggr’c‘}g& We also carry a complete line

288 &8 qe . y

all t‘ébes which are ap- of. 1‘31(119 ,essenfilals. Dealers

proximately ~alike in will find it profitable to have
our latest price list and dis-
count sheet. ;

Price §7 A.C. Impedance and
PITTSBURGH RADIO

Aok your electrical Amplification  Faetor,
AND
APPLIANCE CO.,.lInc.
“Pittsburgh’s Radio Shop”

&
=4
£
B
=

s BH T

i
i

Jv.201 Ugv-201-A
C-301 G-301-A
Its amplification in one stage
is 38.6; two stages 1490,

American Transformer Company
Degigners and huilders of vadio

= transformers for over 20 gours.

2 176 Emmet St., Newark, N. J.

SRR
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HERE’S A PAIR OF WINNERS

THE WIMCO CONDENSER

Made to meet & demand for
quality — highest efficiency, 3
plate, 23 plate and 43 plate sizes.

Very low registance and very low

zero capacity. The phase angle
does not depart from 90° suffi-
ciently far to be detectable. High-
ly recommended for the fine tun-
ing necessary in amateur appar-
atus.

THE CARCO COUPLER

Just the thing for the popular
receiving set. Bakelite tube and
rotor, silk covered wire, perfect
contacts. Designed and developed
by an amateur for the amateur.

Guaranteed to produce superior
results. Range 150 to 700 meters.
Not just “a coupler” but the real
coupler—peer of all, the Carco.

We invite Dealer and Jobber inquiries.

Send for literature and prices on the

WIMCO SOCKET FOR WD-11 TUBES

THE. WIRELESS MANUFACTURING CO.
CANTON, OHIO

. Manufacturers—Distributors - i




THIS INSTRUMENT ACCURATELY
MEASURES THE DISTANCE OF

Beience apain has come (o the aid of the radio fan. Here iz a
wonderful little instrument that tells you the exact range of your
set, und instantly indicates the distance of every ecall that comes in.

Mc NEARY

RADIO SCALOMETER

& OFFICIAL RADIO MAP

fsn't it thrilling o hear 2 printed in legible type: the exact 2 %

human  voice bundreds of iniles distance in miles.

away ? ut  how much more N .
thrilling it is to krow the exaect K No more guess work n
9%

distance the voice traveled in i the  MeNeary Seal ex
)”-?a;"hing cou, B S handy an‘d, vou'll siwavs have
The MeNeary Semlometer will valuable friend to tell you qu

5 s 2 Iy—eorrectly the distance of every
toll you instantly. All yon have T v e oL every
o dtc;l is to place the Srcalometer vall you reveive. d COMPLETE
on e official radic map which The MeNeary Sealometer is a
eomes with e scalometor,  You wonderful, previse insirument in SCALOMETER
the siation—takes but a  beautifully  finished aluminum AND

""“HL"""“‘* there you have it— case, See it today!
RADIO MAP BROADCAST

See thi : ;
aer is S(%ALOI\{ILTER at any radio shop Authoritative, up- DIRECTORY
1P YOUR DEALER CANNOT SUPPLY YOU to-the minulbe dy bookl
SEND ONE D ) n showing broad- In handy booklet
SEND ONE DOLLAR TO casting stations form with all
time zones, radio 4 st sla
EMBLEM MANUFACTURING CORP. sistrictn, ©ivies SOV e
411 CS 6 >
259 MIDDLE CITY BLDG. PHILADELPHIA, Pa, T intes wnd v arranged hy
Cunada. call Jetters.

Tuska No, 227-—~The model used by Stat
tRU when he heard oss  the

S T A R

ion

B

How Many
| Amperes
Are You
Radiating ?

Tuska Radio—
First to reach across the sea

& Tuska set was used by the amateur officially
credited with first receiving British amateurs
in the trans-Atlantic tests. Station 1RU, Hart-
ford, Conn. received a British operator on 2
Tuska as reported on page 15, February issue
of this magazine.

And in France, Leon Deloy with a Tuska
using only one stage of audio frequency am-
plification, heard a number of American sta-
tions,

Yes, truly, she’s “some set.” Will do any-
thing any other sei will do, and a whole lot
more besides.

Perhaps you'd like to see a
catalog showing all the models
we build, Write for Catalog
No. 18-A.

The C. D. Tuska Co.,

A Roller-Smith type TAW Thermal
Ammeter will fell you accurately and it
will continue doing so. These little 83"
instruments have demonstrated their re-
liability in the (fjovernment service. You
ean’t make a mistake when you use them,
Bulletin No. AG-10 is wours fur the
asking. Send for it. ‘This Bulletin also
deseribes @ most complete line of am-
reters and voltmeters for all radio work.

ROLLER-SMITH COMPANY
16 PARK PLACE, NEW YORK

Offices in principal cities in U. 8. and Canada




Nu loud speak-
er is perfect. un-
fess it can  be
adjusted to your
awn individual
set.  The Atlas
Awmplitone is ad-
justable +to any
set.

Caomplete with
eonnecting cord.

52590

A Real
Musical

Instrument

Actual Re-PRODUCTION of the artist’s musie,
as broadeasted, is at last attained in the Atlas
Amplitone Loud Speaker, without blast or distor-
tion, The artist’s personality breathes again in
the full, natural, vibrant tones of the Amplitone
Re-PRODUCTION. Musical critics and vadio
fans, who have heard the Amplitone, agree that,
at last, the musical superiority of even the finest
phonographs has been surpassed. Embodies ex-
clusive acoustic principles including the marvel-
ous double diaphragm.

AMPLITONE

LOUD SPEAKER

Amplitone Unit

The Atlas Amplitone Unit,
{without base or horn), with
Grafonola Attachment, for use
with your own horn or base or
to convert any phonograph (ex-
ecept the Brunswick) into a loud
speaker, (with attachment.)

$13.50

Write for Amplitone Bocklet

Write for illustrated booklet
and the name of your nearest
Amplitone dealer. No other
loud-speaker can take the place
of the Amplitone.

Mulitiple Electric Products Co., Inc.

11 Orange Street

Newark, N. J.

ALWAYS MENTION Q § T WHEN WRITING TO ADVERTISERS
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Hederal Standard

RADIO HEAD SETS

OR durable efficiency, clearness and wide dis-
tance-range Federal Standard Head Sets have
no superiors,

Made of specially treated steel with permanent |
magnets, scientific wiring and adjustment, and pre- E
cision machining of metal parts, these Head Sets
have achieved a well deserved universal recognition
and endorsement by Radio experts.

To secure professional efficiency from your re-
ceiver insist on having Federal Standard Head
Sets: Federal Standard is the product of over
twenty vears’ experience in the manufacture of
communication apparaius,

Ask vou dealer jor Federal Standard ‘
Head Sets. If ous of stock he can get ;
them from our nearest office.  decepi [

no substitute.

Federal inakes a complete line of Standard Radio
apparatus—all reasonably priced. Write for latest
catalog.

1

Frderal Standard Head

Seis are made awith 2200 Hederal Telephoue aud Telearaph o,
(ihms and 3200 Ohms re- BUFFALO, N. Y. '

iistance,
RADIO “A™ & “H"” STORAGE Batteries CHARGED at Home For & Few Cents Overnight withs
“The PATENTED FULL WAVE’ 100-130 Voits 60 Cycle A. C. Magnetic Taper Charge Design

Eventually You Wil Buy An ¥-F REC-

They Aiso ' - TIFIER. Wot Now? The Soonar
cha?o You Buy it; The More Vou Save, R
Charges® VoIt ‘A" &Auto: & up to120Volts Df*'B"" & Loud Speaker Storage Batteries in Series induc.

tively At Home Overnight; Disconnecting & Muitiple Connections Unnecessary. Charging Clreuits
Separate. No Chance For Grounds Or Shert Circuits. Nothing To Slop Over, Be Filled, Burn Out, Nesd
Attention Or Cause Trouble, infusible Rectifying Brushes Maintain Constant Efficioncy Uninter-
ruptedly, Complets Portable Automatie. No Skill Required. AMMETER Eliminates Guess Work,
Nothing Like it Made. Lasts Lifetime. Screw PluginLamp Socket; Snap CLIPS On Battery Terminals:
TurnSwitch&Battery is ChargedinMorning, Charged BatteriesMeanFewer ExpensiveRepiacements,
it Costs Less To Buy An F-F RECTIFIER Than To Be Without ONE. 7 Types. POPULAR PRICES,
Type 6 charges ‘A’ 6 Volt Battery At & amperes $15 Tyne 12 charges {2 Voit Bmer{ At5 amperes $13
Type Bch Radio *‘B"* Batteries Up to 120 Volts $15 Typs A-B is Combination Of Types 6 & B $20
Typs 166 charges 6 Volt Battery At 12 amperes $20 Type 1612 charges 12 Volt Battery At 7 amperes $20
B Type 1626 is 2 Combination of Types 166&1612andChargesBoth612VoltBatteries$28
The 3 Lower Types are recommended for heavy Batteries, or where time is limited.
SHIPPING WEIGHTS Complete with AMMETER & BATTERY CLIPS t1 to 15 {is,

" Purchase from DEALER, or Mail Check for Prompt Shipment. include Postage and
fnsurance Charges for P. P. Shipment, or Write us to Ship Typs desired C. 0. D.
Order Now, or WRITE Immediately for FREE Descriptive BOOSTER Bulletins 31431-A,
THE FRANCE MFG. C0O., CLEVELAND, OHIO, U, 8. A,
Canadian Distributor THE JACK V ELLIOTCOMPANY Hamilton, Ontadio, Canada.

Patented Tombination.
CHARGES “A&B” RADIO & AUTO BATTERIES.

“EURACO” PRODUCTS
{Guaranteed)
Compact — Interchangeable
Most Efficient — Accurate:
60 60
Cents B Cents
per s per
tnit ; : Unit MAXEFF RADIO PARTS are unequalled in
' ) : e.-,jwmessbofi apfratiolz.:. lt’.‘)f h{g& grade rge)u‘:truc-
Mica Condemsers — Grid Leaks || | (i 0T Sl pucit 7> B
ountings:
Interesting Proposition for Dealers THE HIGGY-AVERY CO.
EUROPEAN RADIO CO- Manufucturcrs.MAXEFF Radis Apparatus
1342 East 22110! St., Brooklyn, N. L 1199 Frankiin Ave., COLUMBUS, OHIO
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Is A Large User

of Formica

HE Federal Telephone and Telegraph Company of Buffalo is a large
factor in the radio industry and has an excellent reputation for the
quality of its product.

It is a very extensive user of Formica insulation not only in the complete sets
which it produces but in the radio parts, variometers, variocouplers, head sets
of which it is a large manufacturer.
A list of the users of Formica reads like a directory of the leading independent
radio manufacturers. So many of the best informed radio men in America can-
not be mistaken in their opinion that Formica is most uniform, the best looking,
and the most eficient radio insulation.

Dealers and amateurs can safely follow these great concerns in

selling or using Formica. Formica dealers can supply you

promptly with panels in all standard sizes. They can also

supply special sizes when you want them.

THE FORMICA INSULATION COMPANY

4620 SPRING GROVE AVENUE,
CINCINNATI, OHIO

SALES OFFICES

50 Church 3t., New Work, N, ¥. 11210 Arch &t., Philadelphia, ¥a. 414 Finance Rldg., Cleveland, Ohio
422 First Ave., Pittsburgh, ’a. 11819 Liyndale Ave., 5. Minne., Minn. 9 8. Clinton St., _ {hicago, UL
1042 Granite Bldg., Rochester, N.Y, Sheldon Bldg., Ban Francisco, (alif, 513 Title Bldg., Baltimore, Md.
416 Ohio Bldg., "Toledo, Ohio { Whitney Central Bldg., New Orleans 47 King St., ‘Toronto, Ontario

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS
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Holtzer-Cabot
Nﬂ- 2 Umversal

byt by a 5pecm]lv
e aut:nhfu: instrumen whu‘h wives it true .
uality by mtuaf sound

“with flexible
table and sanitary.

. Weight 'onlv twelve ounces
Price $12.00,

The Shetlge @ﬁ({m@

Boston and Chicago

THE NEW R T-8 TEeE

Radio Frequency Transformers are specially
designed by the Radio Service LABORATORIES :
for maximum efficiency when used with any
low eurrent consumption tubes on the market.

For Audio ¥Frequency the
new HT-A2 will give wyou
100% Tone Guality and High
Amplification without distor-
tion, For best results on
both tone and distance, use
Radio Frequency RT-5 (for
zll siages) in the black case, i
retail price £6.00, and Audio Pat. Pend.
Frequeney RHT-AZ in brown
ecase, retail price $6.50. For

< ZXI [T =] e B O
e B gy R B = I s wll )

suie &b ull relinble electrieal THE BATTERY CHARGER SUPREME

or Radio Stores. If your deal- " B . 3

er cannot supply wrou, weder Eeeps your battery in prime cpndltion and
direet, Order by type uumber, accept no sub- yvour receiving set alwa,yg in aervice by charg-
stitute, and remember that all Radio Service ing at home from eleciric light socket.
Laboratories’ Transformers are Individually AN ASSET 70 FRVERY RADIO BATTERY
triple tested und wunconditionally guaranteed. OWNER—FPAYS FOR ITSELF.

ity for booklet vn Radin Fregues
2 - diggrams—a nost valuable qnd
publication for the wadio awmaleur and

'71

Price, $17.50—%19.50 West of Rockies
RADIO PRODUCTS CORPORATION

RASLA SALES CORPORATION Manufacturers Distributors

National Distributors 26 Cl don Ave., Detroit, Mich.
DEPT. B, 10 E. 43rd ST. New York City 8926 Clarendon Ave efrott. M

Radlo Club Pins and Class Rings D ﬂ, I V E R

An emblem mude to order for your
Club will work ders—Write COLORADO S {

el I YTV E REYNOLDS |KL7Z
%Lvlﬁﬂpf:;hél;% pins., .Samples loaned RADIO ﬁo_ i}

E B 1534 Glenarm 8t.
3 ., INC. .
Den £937  soes ey a1 €O, INC-! |LARGE RADIO DISTRIBUTORS
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Coupler—Tel

ends. eostat—Single

e,  Dials—are polished, present-
mg pleasing contrast with dull panel.

s¢ ules extremely fine tuning and
eatirely eliminares body capucity
effects. Workmanship—manufac-
tured according to Telmaco's rigid
apecifications. This Guarantees
Your Satisfaction. Lither 6 volt or
11 volt tube may be used.

,, Price $25

The ultimate in value

Quality ‘Radio Gxclusively

Bona Fide Jobbers

if our »dle»m:n have not reached
vou with ;nunomtmn‘ write or

wire for it roday

AT WAVE METNTION NAST WHEN WRITING

that Satisfies

Manufactured exelusively for us by the Tri-City Radio Eleetric Supply Co.,
licensed under Armstrong U. 8. Patent No. 1113149, October 6th, 1914,

Specifications:

Panel—Formica, grained and machine engraved, Vario-
aco special silk wound with loading
inductance, (Condenser—Special 13-plate with Bake- §
H knob control.
‘lcet — Highly mckeled shell, Bakelite

Telmaco Adjustable Vernier Handle—

ecelver

Type B-R Receiver

fully meets the requirements
of the discriminating pur.
chaser because ot the follow-
ing features:

EFFICIENCY OF OPERA-
TION; Securing volume, dls- i
tance (1500 mx_feswu:h single
tube is_not unusual), selec-
tivity. Broadcasting stations
one-half mile distant are
tuned vut 'f-f a slight turn of
condenser
FEASE OF OPERATION en-
abling the novice to secure
satisfactory results.
HIGHEST QUALITY OF WORK-
MANSHIP AND MATERIALS.

PRICE within the reach of evervbody.

TELMACO Type B-A Two Stage
AL F. Amplifier

Matches the above in size and construction. The greatest
Amplifier value on the market. Price $20.00.

RADIO DIVISION
TELEPHONEMAINTENANCE CO.

20 8. Wells Street, Dept. D Chicago, Iilinois

a
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The growing demand for trained Radio men in all branches of
the Radio field is creating many attractive vacancies at sea and ashore
for the wideawake man who will study Radio now.

Would vou like to step into an attractive position with unlimited
opporiunity for advancement in a rapidly expanding profession?

Would you like fascinating work, a splendid salary and a chance
to travel and see the world?

OUR COMMERCIAL RADIO COURSE COVERS AND DEMON-
STRATES ALL THE LATEST AND MOST IMPORTANT DEVELQOP-
MENTS IN RADIO,—SPARK, ARC AND VACUUM TUBE SYSTEMS.

The Eastern Radio Institute is the oldest, largest and best equip-
ped radio school in New England.

REMEMBER—OUR ORGANIZATION WITH YEARS OF PHE-
NOMENAL EXPERIENCE AND SUCCESS IS BEHIND EVERY 8TU-
DENT WHO ENROLLS! COMPLETE INFORMATION FOR THE ASKING

EASTERN RADIO INSTITUTE 899 Bovliston Street,

Boston, Mass.

hVQ——th urgh, Pa.- ashington,

STANDARD RADIO ESSENT[ALS

All orders with remittance promptly delivered Post or Express paid

Up-to-Date Stock of Dependable Radio Equipment and Paris

IMMEDIATE DELIVERY ON ALL ITEMS LISTED

D-H, B Crystal Receiving Set-R-24 Jr... . . .$20.00
Badiola 8p. Receiving 8Bet...................... 35.00
Radiola Sr. £ stage Amplifier., ..

Type RC Receiving Set........

adiola Grand—Type RG

Simplex Variometer

King Amplitone.......c.ouiinvenuenn, oo
Holtzer-Cabot 2000 ohm Hesd Set

Standard Horns—7” Rell

Standard Horns—5" Bell

&tromber,g-(‘arlson
No. 2-A Headsel, $7.50 Enclose Certified Check or P.0. Money Order with orders.

DOUBLEDAY-HILL ELECTRIC CO.

WASHINGTON, D. C—DEALERS WRITE FOR DL

RADIO GENERATORS HEAD SETS
;3,3.66"’.5:;hi.zspﬁit’:,nﬁﬁf".‘é?ﬁ:o‘”ﬁh'?‘“ bearings, $3&%?n;2r§024§11; nliOts
The Electric Motor & Why PaV More?
Engineering Co. v C. M. FRENCH MFG. CO.
CANTON, OHIO Seymour, Conn.
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One of these panels fits your set

ESTERDAY you would have
had to wait while the size was
cut from sheet stock. Today you can
get the panel you need 1mmed1arelv
U~]or0n Radio Panels come in stand-
ard sizes, one of which will be right
for any set you may build.

Fach Celoron Panel is already cut
and wrapped ready for you to take
home. Full instructions for working
and finishing uare on the glassine
paper around every panel.

The sizes have been selected only
after careful study of present-day
needs. Your dealer should be able
to supply vou with any of the fol-
OWIng S1Zes:
b6 Tx} 4—7x 18 x &
Zo—ix Ox} 5.—9x 14x
3 A"’:.Ihn.g ()—‘“7:{211{136

712 % 14 x &%

Also comes in sheets and can be cut in special sizes
when desired.

Condensite Celoron, the mdteriai
used for these panels, has high insu-
lating qualities, high dielectric
strength, and low dielectric losses.
It is used by many of the leading
manufacturers of radio equipment.
It is easily machined and can be
sawed, drilled, turned, or milled.

Send for free booklet

We have prepared an attractive
hooklet, “Tuning In on a New
Werld,” which tells more about
Celoron uand gives lists of leading
broadcasting stations in the United
States and Canada, symbols used in
reading radio diagrams, and several
highly efficient radio hook-ups. This
instructive booklet will be of use to
every radio fan and will be sent to
yvou free of charge upon request.
Write today.

Diamond State Fibre Company

BRIDGEPORT

(near Philadelphia)

PENNSYLVANIA

Offices in Principal Cities
In Canada: Diamond Staie Fibre Co., of Canada Limited, 245 Carlaw Ave., ‘Toronto

To radio
dealers :

{Celoron Radio Panels cut in standard sizes offer an exceptional opportunity for quick sales
and substantial profit. Write for special dealer price list showing standard assortments.

CELORON

A WAYVE MENTION 0O ST WHEN WRITING TO ADVERTISERS




“ESCO”
BATTERY CHARGERS

To meet an insistent demand for

RUGGED—RELIABLE
NEVER-FAILING
MOTOR-GENERATORS

For charging Batteries

Used in Wireless Operation
We have developed a complete line of

MANY SIZES.
With or Without panej Boards.

“ESCO” QUALITY thruout. You KNOW
what THAT means.

Ask for Bulletin 242,

ELECTRIC
SPECIALTY
COMPANY

225 SOUTH STREET
STAMFORD,
CONN., U.S.A,

Pioneers In developing
Quality Wireless Apparatus

Roth the manufacturers’ and amateurs’

bt L4 P 0
problems on  all fine work ave veadily
Dellcate SOlderlng solved by the insirument constructed for
thig particular purpose.
THE. POST SOLDERING IRON
Platinum Heating Unit—-interchangeable Tips—UIniversal Current

{Large & Small)

ONE-HALF ACTUAL SIZE

Awarded Certificate of Excellency, N, V. Evening Mail Radio Institute.
From your Dealer, or write

POST ELECTRIC COMPANY {Section Five} 30 E. 4;2:.& St., New York

A THOUSAND CRYSTALS IN ONE

Don’t knock the erystal
set because it is hard
to  adjust. Place a

SILVERTONE crystal in o ’ k
your detector and EN- For W-D-11—DRY CELL TUBE
JOY RADIO. Holds_tube firmly.
Buy through dealer or Makes Perfect Comiact
write, PRICE $0.50
s Xﬁe ais% mak?th an Ad?)pt:]r thg‘;’ f;lts %tant%;rd
N N . . Sackets, Price $1.00.—Dealers Write for Dis-
California Radio Supplies Co. counts, ,
i 2513 Elsinore 5t., L.os Angeles, Calif. FRANKLIN RADIO MFG. CO.

711 Penn Avenue, Wilkinsburg., Pa
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Remarkable ACE ModelV
Regenerative $ 20
Receivers

Formerly known as

Crosley Model VC.

This one tube receiver is astounding the radio world
with its wonderful achievements. Stations more
tﬁan 1000 miles away are being regularly copied on
this set. In comparison to its price, there is no
receiver on the market today to equal it in per-

formance.

" Because of its size and price the Ace Model V is a

great summer seller.

Licensed under Armstrong U. 8. Patent No. 1,113
149.

b4

Live Jobbers and Dealers are eagerly taking ad-
vantage of the sales this instrument and the rest of

the Precision instruments and parts bring them.
Free Catalog on Request

THE PRECISION EQUIPMENT CO.

Powel Crosley Jr. President
518 GILBERT AVE., CINCINNATI, O.
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Patent applied for
ALDEN I, McMUuUrTRY, License

VERNIER
{Single Knob Control)

B-1 Capacity .001046 Mfd..$7.50
B-2 “ 000545 “ . 7.00
3-3 s 000298 “ . 8.80

Highest Grade 4 Dial, 1.00

QUALITY AND EFFICIENCY
The “POSACO” condenser has made

for itself an enviable reputation. it
is a veal instrument. The single
knob controlled vernier is an absolute
necessity for efficient tuning in radio
frequency, super-regenerative and re-
generative circuits. The regular vari-
able is unexcelled for use in circuits
which do not require a vernier ad-
justment,

MATERIALS used in the manufacture

of these instruments ave the finest
ubtainable,
WORKMANSHIP, the best.

LONSTRUCTION and DESIGN, elecs
trieally and mechanically correct.  Abso-
lutely rigid, Minimum of dieleciric loss.
Each  instrument is iested before
ieaving our factory.

e
GUARANTEED io give satisfaction
and to be free from any defect in
materials or workmanship.

Patent applied for

1t your dealer or jobber eannot supply . ,REGUL“R
you, send us wour order direct, te- A-1 (apacity .001 Mfd. . $4.80
gether with his name and sddress, g.2 0 0008 L 400
Cireular gemt  free wpon  vedquest. A-32 " 0026 Yo, 380
Manufactured by A-4 “ LG00048 “ . 3.00

THE . D. POTTER CO.
STAMFORD, CONN., U. 8. A.

"' YPosaco fRAPI O

Price $1.00

Actual
Hize
BxTle”

Complete—practical.
Remit at our risk, cash,

Dealers

pf stations, wave length, distriets,
codes, !bbreviations‘ W,
pignal, U, 5,

Price $1.00 (Worth $5.00). Sent

M.O. or check.

A d M, COMPANY (Radio Dept), Box 247, Troy, N. Y.

proposition,

write for special money making

JUST WHAT YOU NEED
THE RADIO LOG

Enables wou to keep record of stations heard,
worked, programs and other data,
ruled for stations, date, wave length, time, static,
weather; with ample room for remarks

in addition has two color map (24x%38) with complete list
Morse and International
L. table, wind seale,
radio laws, radio dictionary and cash account.
Also chart for obtaining long distance with simple crvstal set.

on

Over 100 pages

Arlington Time

five days trial.

Skinderviken
Eveready 2214

5 Fvereadv Z2Y,

200 ft. 7 Strand 422 Copper aerial wire
Morse Fureka ']exl Clips, per dozen. .
Transmitter Buttons......
Volt Variable B.
Volt Variable B. Batt., 2.28
Everveady 45 Volt Variable B Battery 4.25

Hatt 1.25

CGhm Murdock %56 Head Sets.......4.49

) Ohm Murdock £58 Head Sets. 4.98
Federal or Brandes 2200 Ohm Head bets .6.50
Dictograph 3000 Ohm Head Sets ........ 3.98
Fada or Framingham Rheostais....... .. .65
Acme Amplifying Transformers (new type) 4.25
Acme RF Transformers, Types R.2—R.3 1.5
G Volt Mnrko Storage Batter . 895

cusl ineinde areel I-’usl‘ charges.

HYGRADE
ELECTRICAL NOVELTY CO.

41 West 125th. Street, New York, N. Y.
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SOUTHERN RADIO CORPORATION
Radio Engineers and Jobbers

08 Realty Buliding, Charlotte, N.
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four out of Five
used ACME/

In the recent Trans-Atlantic Tests four out of five
who succeeded used ACME

IN THE Trans-Atlantic Tests be-

tween amateurs in the United
States and Europe conducted by
the American Radio Relay Lea-
gue, December 11th to December
30th, out of a group

Amateurs desiring to enter the
next series of tests or those
who have entered previous ones
without success, are welcome to
write to this company, explain-
ing their intentions

of thirty-two suc-
cessful  amateurs,
twenty-six use Ac-
me Apparatus. [t
is fitting that such is
the case. For Acme
has always kept in i

or difficulties in de-
tail. Our engineer-
ing department will
be glad to aid them
in any way possible.
The coupon bélow
is for the conveni-

close touch with the
development of am-
ateur radio, and
seeing the advent of C.W., was
the first manufacturer to have ap-
paratus available in the trans-
ition from Spark to Continuous
‘Wave Transmission.

for

fransmission

Acme C.W. Power Transformer
--75, 200, 300 and 600 wait

ence of those who
desire to familiarize
themselves with the
newest Acme Transmitting Ap-
paratus. The Acme Apparatus
Co., Cambridge, Mass., Branches,
New York, Cleveland, Chicago,

Kansas City, San Francisco.

ACME APPARATUS COMPANY
Cambridge, Mass.

Gentlemen:- Kindly send me your iatest
catalog of:

E‘] Transmitting Apparatus
r"] Receiving Apparatus

E“J Booklet on Amplification without
Distortion {Enclose 10¢)
Name ......civcinennceosorosnsncsns

;,M'..AYS MENTION QST WHEN WRITING TO ADVERTISERS
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ATTENTION AMATEURS!

Trade Mark
Reg.

We have a complete stock of the old
line Radio Companies’ experimental
and measuring instruments and C.W.
parts.

We specialize in the famous Grebe
Receivers and Amplifiers, renowned
for their sensitivity and selectivity.

Immediate Shipment

PHILADELPHIA WIRELESS SALES CORPORATION

Afiliated with Philadelphia School of Wireless Telegraphy
1533 PINE STREET,

PHILADELPHIA

“1LLINOIS”

CONDENSER

Size Panel
67 Plates. . .$7.00
43 Plates, .. 3.50
23 Plates... 2.75
13 Plates. .. 2.25

THE RELIABLE

THAT IS MADE RIGHT AND STAYS RIGHT

Cased
$8.50
4.75
4.00
3.50

Vernier with mngle mnvable
plate ap‘phad to i3, 23 or 43

nizes, 2,00

Hull. hn

extra.,

.Bend for

G. F. JOHNSON,

This list ie inclusive of Fine Black, Mou'ded Dial, We =also
furnish the Condenser with smooth #-inch siafl suitable for Dial
alf 154 off Jist,

Fully Assembled and Tested,
Money back if wnot satisfied,
insured Parcel Post,

Sent Prepaid on Receipt of P!‘!(’t'
Hawaii, Philippines and Canal Yone, add 10¢., (anada, add 28e,
20% discount on orders of & or wore; AMATEURS! Pool
your orders and get benefit of discount,

625 Black Avenue, SPRINGFIELD, ILL.

IMMEDIATE SHIPMENT.
Jnust rveturn within 10 days by

Except: Pacific States, A'aska,

fiberal disceunts in guant

d siamp for catalog No. 45-Q

ark Place J. H, BUNNELL & €0, New York City
126

_Hewelling Circuit

A continuously an
riable grid leak over
a

eiveuit,

The BUNNELL VA-
RIA

AK with a
1 to & megohms

fills
Furnished with or
wik }(‘ out japanned

uf your crystal receiving set,

Super-Sensitiveness!
“The crystal is the “hull’s-eye’

n-

“ ide  range of fess it is supersensitive you ars
iw the wasting time _emd entertainment

antinl  and and cannot “hit"” the combination
nstrument for best fesult:s._ Insist upon

in this the genuine original Arlington

bulk stock,

BLE GRID
range

crystal, Z8¢.

the bill. cup 206,

cover  and of price.
{for mounting
mple by il m‘ﬂwnnum -Blohn®
th Cover £1.00;
Withont (Cover 70&

Newman-Stern Building,

Tested “NAA” Detector minerais
They are carefully selected from
individually tested
and guaranteed super-sensifive.
Calena, Coldite or Silicon, price for
Same mounted in brass
Obtainadle at your dealers
or ment direct {(post- paxd) on veceipt

Cleveland
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["" ,)1 visions of

Booklets

deseribing phenol
resin and its remark-
able fitness for Ra-
dio apparatus will
be sent anywhere
upon request,

BAKELITE CORPORATION

BAKELITE

General Bakelite Co.
8 West 40th St, New York

Condensite

Condensite Co. of America
Bloomfield, N. J.

REpMaNoL
Redmanol Chemical

Products Co.
096 678 West 22nd St

-

Appearance as a Mark of Quality

The excellent appearance of Conden-
site molded phenol resin is but one of
ifs many unique advanages.

TS clean, sharp hnes smooth, glossy

surface, "and lasting color have made
possible the manufacture of complete
units, pleasing in appearance, compact
in design, and superior in performance.
And then it is a permanent material, one
which cannot warp, is non-absorbent,
resists high temperatures, does not fade,
and it never loses its high dielectric
strength. These properties are found
in both molded and laminated phenol-
resin products—obtainable only under
the trade marks, Bakelite-Condensite-
Redmanol.

BAKELITE CORPORATION
Address the Divisions

Balkelite, Condensite, and Redmanol are the trade-
mark names for the phenolic resin materials manu-
factured by the several Divisions of the Bakelite
Corporation. Each Division maintains a research
laboratory which will gladly codperate with manu-
facturers in the working out of new applications.

769 Ma'temal of a Thousand Uses
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RSSO Tl . DI TRIRTIYSY ¢ we o

6 KEEP TO THE RIGHT T

uwality Apparatus
We stock

Acme Apparatus Co.
Adams Morgan Co.
Andres, F. &A. D.

A. & P. Radio Supplies Co.
Baldwin, Nathaniel

Brach, L. S. Mfg. Co.
Brandes, €. Inc,

Bunnell, J. H.
Clapp-Eastham Co.

Corwin, A. H. & Co.
Cutler-Hammer Mfg. Co.
DeForest Radio T. & T. Co.
Dictograph Products Corporation
Pubilier Condenser Co.

Eby Mfg. Co.

Federal T. & T. Co.

Delivery same day order received

Pioneers in the Radio Field
Send 10¢ for Latest Catalog.

ROSE RADIO AND ELECTRICAL SUPPLIES

all makes and types of complete Radio sets and parts

Firth, John & Co.
Freed-Eisemann Co.
Frost, Herbert H.
General Radio Co.
Kennedy, Colin B.
Murdock, Wm, J. Co.
Radio Distributing Co.
Radio Corp. of Amervica
Remier Mfg. Co.
Riley-Klotz Mfg. Co.
Sleeper Radio Co.

Ward Leonard Elec. Co.
Western Elec. Co.
Westinghouse Elec. Mfg. Co.
Weston Elec. Inst. Co.
Wireless Press, Inc.

129 Camp St.,

New Orleans, La.

PRICES SLASHED!

BUY HERE FOR MUCH LESS
ALL MERCHANDISE SOLD ON A “MONEY
BACK” BASIS

FONES
$6.00 Manhattan 2000 Ohm Fones......... £3.88
12.00 Nathaniel Baldwin Type C Double. ..... 835
@00 Nathanief Baldwin Type C Smgle 3.95
5,00 Trimm 3000 Obm Fones..... . 5.95
TUBES
ULV, 200—List $5.00 .. .. $3.85
U.V.201—List $65.50 . .. 5458
UV201A .......... ... 8.B0
Improved Detector Tubes.......... i e:. 248
Mercury 134 Wolt ... ... . oc:uiversiais .. 6.50

MISCELLANEOLUS
#45.000 Magnavox Loud Speaker Type R3... .$2695
25.00 Atlas Loud Speaker .............. 9.95

50 Dials 2 and 8 inch ... ... ... .0 ‘23
1.10 Dayton Rheostats . .............00co et:]
750 Moulded Dayton Variocouplers...... 4,95

25 Mouided Dayton Variometers. .. 495

¥00 Erla Sockets ........... A
1.00 Dayton Dials ................ A5
Switch Levers 50¢ YValue {adjustable Ra us) 25
Mounted Hot Spot Crystals 35¢ value...... 20
R200 G!“FWD[ Enciosed Crystal Detector.... 1.55

$25.00 6 volt 100 ampere hour batteries, 12.95
A Two Year Guarantee With Every Bnttery Sold
“If [’s in Radio We Have It.”

We Guarantee All Merchandise Purchased From Us.
Mail Ovders Receive Frompt Attention
FEDERAL SALES COMPANY
MASONIC TEMPLE, CHICAGO, ILLINOIS

WIS-WIN
RADIO SWITCHES

fie up to date—-Use our concealed types single
hole mounting
Literature on request

WILLIS SWITCH & INSTRUMENT CO.

8 Kingsbury §St. Jamestown, N. Y.

HE INSULATED BIND!NG
}’U"ﬁ%’b AND TIN. WKRF Cf)NNl‘:‘(“‘TDR

0-B Radio Co.
Distributors for

Colin B. Kennedy Co.
Horne Receiving Sets
Remler Accessories
Horne Accessories
Cunningham Tubes

If your dealer can’t supply you, write to
us direet for any standard Radio material.

O-B Radio Company
Flatiron Hotel Bldg., 1730 St. Mary’s Ave. ]
Omaha, Nebr. [

128
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Magnavox on the Veranda of
the Country Cl.b

HERE radio apparatus, like a professional enter-
tainer, must meet the test of satisfying really dis-
criminating people, a Magnavox Reproducer and Power
Amplifier (as shown above) are certain to be installed.

Magnavox R-3 Reproducer and R-3 Magnavox Reproducer with 14-inch

2-stage Power Amplifier $90.00. horn - - - - - $35.00.
R-2 Magnavox Reproducer with 18-inch Model C Magnav‘oxw‘Power Ampléﬁer

horn: the utmost in amplifying power. AC-2-C 2-stage - » $55.00.

. $60.00. AC3-C 3.stage - - 75.00.

Magnavox Products can be had of good
dealers cverywhere, Write for booklet.

The Magnavox Co., Oakland, California
New York Office: 370 Seventh Avenue

MAGNAVOX PRobDUCTS

No Radio Receiving Set is complete without them

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Mo, 3
PRICES
No. 1 Table .001 mf. $5.00
No. 2 Table .0005 mf. 4.50
No. 3 Panel .001 mf. with dial 4,75
No. 3a Panel .01 mf. without dial 4.35
No. 4 Panel .0005 mf. with diail 4.25
No. 4a Panel .0005 mif. without dial 3.85
No. 5 Panel .00025 mf, with dial 3.75
No. 5a Panel .00025 mf. without dial 3.35
No. 6 Panel vernier with dial 2.20
No. 8a Panel vernier without dial 2.50
No. 7 ‘Table .001 mf. with vernier &.75
No. 8 Panel .001 mf. with vernier 6.50

enuine Bakelite Construetion
Genuine Bakelite Constructio

The best and most complete
line of condensers in existence.

Write for our catalog No. 7.

156 FIFTH STREET
 CHELSEA, MASS.

CHELSEA RADIO CO.

et
mnlw—-’v I e R
sl !!Hmﬁﬁgne DIQBROD, “&J..%mmm..,

NA-ALD}

Mﬁ'ﬁ M
e

It’s the contact
that counts

The dual-wipe contact sirips of
the Na-ald De Luxe secaket avoid
the tronb'e experienced with the
socket of conventional design.
Because of thovough cure and
high dielectrie properties thin
socket keeps plate ta grid losses
at a minimum (of particuiar im-
portance in Flewelling Cireuit or
in Radio Frequencytl.

Price 75é
The Na-ald Special Socket No,
499 i« a sturdy little socket for
the . E. 3199 dry-cell tube. It
has special siot construction, and
is moutded of genuine Bakelite.
‘The heat from solderng connec-

Na-ald Special
Bocket No. 499

tions  will  not  alfect these
sockets.
Price
After Way ir]
Booklet with wiring design and
inetruciions for Hazeltine’s Neuw-
tradyne ircutt, iogether with

oiher

d  cireuits, puacked
-a.ld ; £

ALDEN MFG. CO.

Formerly ALDEN-NAPIER (O

Dept. M, 82 Willow &t
Springheld, Mass.

Na-ald Deluxe
No. 400

S D
.muuﬁm.mumgnnululinmmm}..,\ AL

ey
il

i NA-ALD =

LOUD SPEAKER FOR ANY
CRYSTAL SET

STEINMETZ amplifier

with music

By using the

the nle rr-r'm
range up Lo ic
money order,

gorr ean {ill
nd ecan increase vour
vemit by check or

for limited time oniy

Radiotron UVZ00 Detector fube, .. ....... ..
Amplifying tubes . ............ . .0,

11, volt dry cell tubes. . ........

Sackets fov standard tubes H0¢, Sockets {ur U’

vn!t dry cell tubes 50¢,
3.90, 3000 oshm
,,,o,am E"tPFAD’x
Rheostats S0¢, Vs
plifyer sels %850,
s add must accompany ordey
Complete instruerive eatalog B st your dealers ov

STEINMETZ WIRELESS MFG, C

3705 Penn. Avenue, Pittshurgh, Pa.

andard Z000 ohm phones
). SUPERIOR stal seis
% volt “B” Battevies %1.50,
Tube detector sets $5.50, Am-

;40 Cliinton 5t

Convert Your C rystai Se
Into Tube Set at Small Cost :

You can now enjoy wider
range, greaier volume of
gound and purer tone and
do  away with feeling
nround for a sensitive spot,
£ vom make o Tube
out of your Crystal H=t
v adding the Peanut Tube,
W.T, 501 and a few other
inexpensive accessories,
Full direciions packed with

! R

Detector Tuke
W.T. 501

Can be wsed un ihree dre
u-ll- cr o ane  resl
o hattery.

than half
ws ordinary
consenuentiv
up bai-

L oab aour ﬁfcln-'rs
and udu«-

that
10

arder wnd
-nn()imd

wre
fry

include

exira

RAD!Q RESEARCH GUILD
Newark, N. J.

o
i)
=

€
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question:

SEND TODAY
for Booklet J
It gives Jull informalion on Weston Q1]
{8 e Jult jnformtion o, Westen  sults,

Thermo - Ainmeters  and  Thermo-GGal-
vanometers  for  amatenr, advanced
caperimenler ov conmercial slalion.

Depleted?

B Battery depletion is often the answer to the

“What's wrong with my reception?”
A Weston Filament Voltmeter is the only posi-
tive source of information that a B Battery is so
depleted it should be discarded.
Also needed to prolong tube life.
voltage which causes tungsten filaments to be-
come brittle and break.
which shortens tube life—often causing prema-
ture burnouts. Permits rapid duplication of re-

Indicates under-

Shows over-voltage

The Weston is the “lifetime” Voltmeter with high
resistance and absolute dependability.

WESTON ELECTRICAL INSTRUMENT CO.

158 Weston Avenue

Newark, N. J

Electrical Indicating Instrument Authorities since 1888

An /nd/cafmg
Instrument for
Every Individual
Need and Industrias
| Purpose

FLWOOD FLECTRIC CQ. NC.
Bridgeport, Conn., U.S.A.

Manufacturer of

Radio and Telephone Equipment

FOR SALE
CW-938 Sub Chaser Telephone Transmitting and
Receiving Set .n’hmmg emote Control System,
Power Amplifier, Loud Speakers, Tubes, Spare
Microphone, etc. Can be tuned down to 200 meters.
KLEIN’S
RADIO AND ELECTRIC SUPPLY CO.

34 PARK PLACE _AND NEW YORK

48 FULTON STREET

AT RRTAYVE BALMTION % & " IR7LITA!Y YWDITIAI, TN ATMYWEDRDTICDDC . . I

CRYSTAL

MULT‘POINT (Patent Pending)
A synthetic CRYSTAL DETECTOR,

sensitive over its entire surface

Eliminates all deteztor trouble: & .traordinary
clearness and volume. FEndorsed by vadio experts
and press. Sold in Sealed Parkages on y. Join the
ever inereasing Rusonite fans.

Price, mounted
Sensitiveness  wuarant-ed 500
14PUSON!TEI SA&V\{HXISKER
Karat Go ultiple
Contaet, Super-aensitive 25(:
Cirder From worur dealer o divert from us,
RUSONITE PRODUCTS CORP.

15 Park Row, N, Pept. *Q”
. N F A




CLASSIFIED ADVERTISEMENTS

Six cents per word per insertion, in advance. WName
and address must be counted. Fach initial counts
as one word. Copy must be received by the 10th of
month for succeeding month’s issue.

PURE NICKEL WIRE FOR EDISON B BATTERY
CONNECTORS 1ilz¢ FOOT. HARD RUBBER SEPA-
RATORS HALF CENT. TEST TUBES FIFTY CENTS
DOZEN. B8ML, CLEVELAND,

BARGAINS: New Federal Amplifying Transformer $5;
almost new VT-1 550, Electron Relay $3.50. W. H.
Allen, Ft. Adams, R. }.

100 WATT CW FOR SALE Hartley circuit AC piate
and Alament supply, Radio Corp. parts, 3 meters, bake-

lite panel, heard in 5 Countries using one UV-203
$92,  1CDO, W. DBrackett, 838 Middle $t., Bath,
Maine. -

RUBBER STAMP with large call letters 50¢; Radio-
gram and Relay Radiogram blanks 25¢ per hundred,
Post Card 80¢ hundred. Send us your orders. Caro-
lina Printing & Stamp Co., Wilmington, North Carolina.

FOR SALE: Complete 28 cycle, %) KE.W. spark trans-
mitter, cheap. Write for particulars. Robert Carr,
Batavia, N. ¥,

TO DECREASE our stock, we offer UV-200, $4.15;
UIV-201, $5.35; Burgess “Bs” #3.00 size at $2.00;
R-3 Magnavox, $2¢.50; R-2Z Magnavox, $50.00; UV-
201-A, $7.75; Detector and two step audio amplifier
in 7x12 cabinet, #27.50. Money refunded if not
satisfied. Chesaning FElec. Co., Chesaning, Mich.

MUST SELL Regenerative Receiver, mahogany fin-
ished cabinet. Contains detector and three stages
amplification with tubes, Dictograph phones. Baid-
win Loud Speaker, “A” and “B’” storage bhatteries,
Westinghouse charger, and aervial. A $200 outfit
complete for $100. W, H. Clifton, Van Wert, Ohio.

FOR SALE: Amrad Short Wave Receivers, #$75;
Westinghouse Heceiver, Type RA and DA, slightly
used, $75; Crosley Tuner and Detector, $8; Crosley
Two Stage Amplifier, $9: Large Hatfield Cabinet
Dutfits were $225, for $B0; Westinghouse Acriola
Sr., complete fess antenna equipment, $50; Federal
Detactor and One Stage, $25:; Waestinghouse Aeriola
Jr.,. less egquipment, $8; DeForest Crystal Set, less
equipment, $8; Bowman Crystal Set, $3; King Am-
plitone Horns, $1Z value, %6; Atwater Kent Vario-
coupler, $8; Airway Variocoupler, $3; Table Mount
, Variocoupler, $2; Kellogg Headsets, $9; Baldwin Loud
* Speaker Unit, $4; Metal Sockets, 65¢; Consolidated
Patterns %1 and 322 30¢; All-American Radio Fre-
fuency Transformers, $3; Murad Radio Frequency
Transformer, T-11, $3: Paper Condensers, different
values, 204: 1500 Turn Honeycomb Coil, mounted,
$2; 1250 Turn Honeycomb Coil, mounted, $1.50;
Amrad Loading Coils, $3; Westinghouse [.oading
Coils, $3; Large Loose Coupler, $3. 1l new and
ia;{s,faction guaranteed. .Harry Clingenpeel, Fiora,
ndiana.

FACTORY BUILT Universal Regenerative Receiver
and two-stage awmplifier. Similar to Kennedy Uini-
versal,  Worth $300  Sell for $88, Detector-Two-
Stage amplifier, $20. Factory-built DeLuxe two-stage
amplifier, $20. %85 Firth adjustable-reed VYocaloud,
$34. Everything WORKS. Palmer Craig, 3401 Glen-
more Awvenue, Cincinnati, Ohio.

At 8 wvolts motor side draws approximately 7 am-
peres, Ball bearings—Made for the Un;ted States
Army Air Service. Price, $35.00; United States Navy
Radio telephone transmitting and receiving sets. Type
C.W. 936, made by the Vgestern Electric Company.
This is an ideal low power Radiophone broadcasting
outfit. Radius 200 miles. All new, Complete United
States Navy Battleship long wave tuners Range 1000-
10000 meters. Twpe C.N. 240 built by the National
Electric Company of Washingten, D. C. for the
Bureau of Steam Engineering. At present in use on
all large ships in the Navy. Condition perfect. Navy
short wave tuners; type S.E. 143 better ‘knowg} as
1.P.500, made hy Wireless Specialty Apparatus Com-
pany of Boston, Mass. Radio Corporation list $598.
Range 250-6800¢ meters, Condition perfect, $200; Type
G E. 176A tuner, range 200-300 meters, made b_y the
Wireless Improvement Company for the Bureau Steam
Engineering. New—$85.00; Navy 2 stage Audio Am-
plifiers, type 1285A, made by the Wireless Improve-
ment Company, Price, new—$30.00; 2 Navy Marconi
Wavemeters, type 21, range 100-4000 meters, Fine
condition, Cost, $600.00; Price, $150.00; Wanted Weos-
tern Electric tubes; state price, type number, and
quantity. Station type, Ideal for laboratory use.
Eksaf Trading Company, 1515 Eastern Parkway,
Brooklyn, New York.

WANTED: Burnt out tubes. Will pay $2.00 for 50
watters, 2B¢ for radiotrons, WD-11, WR-EI—uiBBf—'
Moorhead—a.P. Advise kind and how _many., Will
send check and shipping directions, Eveland, Box
205, Newark, N. J.

WANTED: Good Experimental Receiving Apparatus.
Wendell Fletcher, Santa Barbara, Calif.

FOR SALE: 5125.00 gear adjusted eight point Hy-
rad sink gap, $65.00. Thor O.T. $5.00—First class
condition—Hardly used. E. H. Giddings, Lanark, Il

BATTERIES: Edison Storage *“B” Battery Elements,
5¢ per pair; 18 will make one 22.5 wolt battery.
Gilman’s Battery Shop, Chel Sq., Chel Mass.

BURNT OUT Tubes repaired. The following makes
only, Radiotron, Cunningham, A.P., Moorhead. and
Marconi Detectors, $3.00. Amplifiers, $3.50. Alsa
WD-11 $4.00 new price. Tuhes PROMPTLY returned
Parcel post C.0.D, . E. Gillmore, 46 Thomas $t.,
Newark, N. J.

8DAY complete 1, KW spark $25. Record thirty
states. John Gilroy, Canton, Illinois.

FOR SBSALE: HRegenerative receiver and one step in
oalr cabinet complete wih tubes, batteries and phones,
All new parts, $70. S, Goldsmith, 323 Richard &4t.,
Dayton, Ohio.

BADIO REPAIRING—anything but tubes. Send us
vour apparatus that won’t work. We’ll make it “per-
colate” or charge wou nothing, Prices quoted fost
vour approval before we begin work. Rates rveason-
able and satisfaction guaranteed. Onily shop in the
tJ. %. doing guaranteed general radio repairing and
wiring, Repair Dept., Radio Panel Shop, Junction
City, Kansas.

WANTED: Paris to build 10 to 50 watt fone. Box
244, Cleburne, Texas.

FOR SALE: Acme 180 Watt filament transformer,
$13; Detector and two step amplifier, $20. Paragon
BA-10 perfect condition $80. Also many other parts.
‘{yrite to W. . Haigh, 58 Newtfield 8t.,, East Orange,

TWEET LOOP ARRANGEMENT—No Radio Fre-
guency. Good long-distance reception on detector only.
Proportionately hetter with Audio Frequency Ampli-
fiers. Both coasts have been worked from here on
detector and two stages Audio Frequency. Descrip-
tion and diagram for One Dollar, T, J. M. Daly, Little
Rock, Avk,

QSL—8end stamp for sample cards.

Donald Detwiler,
1120 Va, Ave.,

W., Washington, D. . 3BSB.

SELL: Half Kilowatt spark complete. Mounted. $20.
Wm. Dorival, Caledonia, Minnesota.

FOR SALE: General Electric Dynamotors
Driving Voltages Plate

3 400 volts D.C.

12 850 voits D.C.—150 milliamps.
Equipped with a Dubilier mica condenser filter system
employing 214 MF.—1800 wvolts mica condensers

132

BARGAIN: Slightly used Paravon receiver with de-
fector two step. Power amplifier; two phones: loud
speaker; two mnew, hundred-ampere storage batter.
ies; aerial eguipment; tubes; etc. Cost over $250.
Sell $160. Heard California with it. Francis Hall,
$t. Paul’s School, Concord, N. H,

EDISON ELEMENTS {or storage B batteries, six to
ten cents per pair postpaid, depending entirely wupon
quantity ordered. 1 handle only sirictly first grade,
full capacity elements. A. J, Hanks, 608 Montgomery
Sg, Jersey Citv, N, I,

DISTANCE—(Greater than usual guaranieed on new
civeuit, Successful bination of reg ation and
vadio-frequency amplification. Sounds like one-step
audio on regular birds. Circuit and instructions, 80¢.

EXRS.

1. W. Hatry, Port .Arthur,v T
MAKE ©OFFER, one complete 50 watt CW Trans-
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mitter including tube and
record. A. N. Hubner,

vectifier, has good DX
414 Herman 8t., Cincinnati,

FOR SALE: Complete Station, write for list.
motor generator sets. Write for list, S, F,
cott, 1204 N. Birney St., Bay City., Mich,

Also
North-

EDGEWISE WOUND COPPER Ribbon #4"7x\"x814%
also 944" for Oscillation Transformers 16 and 17¢
per turn any number ¢f iurns in one piece. Flat Rib-
bon 8¢ foot. (eorge Schulz, Calumet, Mich.

CROCKER-WHEELER generators 1500 volt* 500 watt
with 80 velt 7.5 amp. exciter. Ball bearings 140 seg-
ment commutator. Best manufactured 3%65.00, Tele-
funken 500 cyele sparks. Henry Kienzie, 501 East
84th Street, New York.

CW  AND RADIOPHONISTS: ©Our new converters
will satisfy sour need for a more cconomical and re-
liable plate supply. {Jutput seven hundred to two
thousand volts at .4 amperes D.C. No generator arm-
atures to burn out  Synchronous motors and other
parts sold separately. Write immediately, Kimley
Equipment Mfg. Co., 290 Winsiow Ave., Buffale, N. Y.
Attention L. W. Kimliey.

QRA 9DBM Maurice E. Kimmel, DuQuein, ill, QSL
by card.

SELL: iKW Thordarson Transformer, Hy-Rad 3400
R.P.M. Rotary Gap, Thordarson O.T. Signal Over-
land Key. Give us an offer. Kraus & Steffen, 1611
North 8th, Sheboygan, Wis,

QRA-1PA, George Nothnagle, 176 Waldemere Ave.,
Bridgeport, Conn. Old ICJA has been cancelled.
Please correct your call book.

WANTED: Half Kilowatt spark transformer. 9DQU,
1538 N. Edward, Decatur, Iil.

FOR BALE: Canadian 30H’s
mitter, DX-—31 states worked.

10 watt C.W. trans-

FOR SALE: New Grebe CR9 Receiver 30% off low-
ering the price to $91.00. Sent C.0.D.—Radio 9EER.

FOR SALE: Amrad regenerative tuner, beauty, $30,00;
Acme 200 watt 750v, trans.,, 10v,, filament wind-

ings. Center taps, $15.00; Jewell 0-3 meter, ther-
mocouple, slightly used $10,00. R. Oppenheim Sta.
“E”, Arlington, Md.

R.CA. 5 WATT GRIDLEAK---5000¢ Ohms tapped in
center.  Price $1.10 postpaid. Philadelphia Wire-
‘o5 Sales Corporation, 1533 Pine Street, Philadelphia,
a.

WANTED: Gap O.T., Sell: Model of Grebe CR.5,
one-step, on bakelite, worth $70, sell $40. Winthrop
Packard, Canton, Mass.,, ICUK.

FOR SALE: Bargain, DX receiver consisting of one
step tuned radio detector, three steps audio 150-25000
meters, Deforest Condensers, RC instruments mounted
in three cabinets, Formica paneled, bus wiring fla-
ment control Jacks, Further information and prices
u;}flm rr:qu‘?st. Louis Kreig, 28 Kent Street, Glovers-
ville, N. Y.

TRANSFORMER AND REACTANCE, five K.W., 500

cycles, Wireless Specialty Co., also duplex relay trans-
fer panel for same. Excellent condition. One hun-

%;'ed dollars prepaid. Kubiac, 534 Burtis St., Cradock,
.

CALLS HEARD CARDS for DX reports. Call in color.
$0.80 hundred up. Sell: regenerative receiver with
detector, $32.50. BSAVO, 746 South Armstrong, Koko-
wmo, Indiana,

BARGAINS: New Kennedy Type 281 Short Wave Re-
ceiver with two step amplifier $130.00; 4 K.W. Thor-
darson transformer $12.00; Benwood Rotary Quenched
Gap $15.00; Robbins-Meyers 1/10 H. P. motor $10.00.
Howard W, Lerch, 245 West Ave., Lockport, N. Y.

2CYU—QRA—Ferd J. Mann, 327 Fourth Ave., New
York City. Bad location. All cards answered.

FOR $ALE Ten watt CW and fone transmitter. F.F

50-600 METER Navy Receiver $125; others at same
price for longer waves; 1000V generator $40; 500t
cycle and CW apparatus, including tubes; want Navy
and W.E, apparatus; UV203s new $285. Edward Page,
Cazenovia, N. Y., 8AQO, 8XH.

FOR SALE: Amrad Quenched Gap, $4.00. One Mar-

coni Gap Rotary} good condition, $12.00. I. C. Patch-
in, Franklin Hotel, Kent, Ohio,

MOTOR WHEEL: Exchange for C.W. apparatus—
Perschbacher, West Bend, Wis.

FOR SALE: Short wave Regenerative, detector and
two step; tubes, phones and batteries, complete——
$140.00. For particulars write, Henry Probst, 582

River St., Paterson, N. J.

COMPLETE LIST of parts for Reinartz circuit. Tapped
Coils with diagram of Reinartz circuit, $1.25 post-
paid. Proposition for dealers. Radio Mfg. and Sales
Depot; East Liberty, Ohio.

WIRE YOUR SET WITH COPPER BRAID instead of
solid wire. Has extremely low resistance at radio
frequencies. Makes *cushion” contacts that never
work loose. .Never breaks, casy to work with, does
not require soidering. Air dielectric has no distributed

capacity. No. 16 contains 96 No. 36 bhare copper
Rectifier, Cheap, write, Harley McClain, Millersburg, wires. Six feet for 25¢. Radio Panel Shop, Junction
Ohio. City, Kansas.
EXCEPTIONAL BARGAIN: Roller-Smith voltmeters AMRAD 100 WATT c¢oil 32 volts $12.50. Amrad

reading both alternating and direct current. Two
scales 0-150 and O-50 volts. Price $2.00. Mail
orders to Mac llvain, 353 West 115th Street, New
York.

10 Clapp

astham H.R. Detectors, $34.00; & Clapp-
Eastham H.Z. 2 Stage Amplifiers, $34,00; 5 Omni-
graphs and Dials $10 Each. Above stuff all new.

fmmediate

Shipment.
Pa.

Mayport Radio Co,, Mayport,

Ly K.W. quenched gap $5.00. Roller-Smith ammeter
0-2.8 four dollars. Murdock O.T. two dollars, Mur-
dock aerial switch two dollars. 3 sectioned Murdock
molded condenser, two dollars each. Radio Supply
Co., Weedman, Illinois.

TUBES REPAIRED—WD-11.202 $4.25., WR21, Ra-
diotron, Moorhead, A.P. Detectors or Amplifiers $3.65.
Returned C.0.D. Parcel Post, Radio Vacuum Tube
Co., 55 Halsey Street, Newark, N. J.

TYPE R Thordarson Kilowatt transformer, $15.00;
Kilowatt Thordarson oil Condenser, $7.00; ¥} horse
Westinghouse synchropous motor, $10.00; Riotary
gap enclosed, $85.00; Radio Corporation 750 Watt,
1500 volt power transfer almost new, $27.00. How-
ard Miller, $318 N. Park Ave., Philadelphia, Pa.

TWO NEW RCA UV1714 radio frequency {rans-
formers, $3.75 each. Trade for CW apparatus. For-
est Reine, Brooien, Minnesota.

FOR SALE one Benwood CW and phone ‘Trans-
mitter never used. Radio Supply Co., Richmond, Ky.

MOTOR GENERATOR for sale. Robbins and Myers
500 volt, 100 watt. Also 20 watt phone. [.. A,

Morrow, Morrow Drug Co., Springfield, Ohio.

RADIO GENERATORS—800 Volt 100 Watt $23.50.
High Speed Motors—Federal Phones $5.50—Battery
Chargers $12.50. Motor Specialties Co., Crafton, Pitts-

HAMS ! —Pure Aluminum for rectifiers |, inch %1.50
per square foot. John Bowman, 407 Indiana Ave.,
Valparaiso, Indiana.

SELL OE TRADE iKW spark iransmitter. What
have you? sCUF,
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WILL SELL: Murdock rotary gap excellent condition
$9 aiso Packard 14 K.W. mounted $10. Ralph Beard,
16 Belmont St., Warren, Ohio.

BARGAINS: 1/10 Horsepower Universal Motor 110
Volts, Aluminum case $7.50. Used Direct Current
Motors 1, ¥, 1 and 2 horsepower 115 wvolts can
bhe used for generators. 28 amp. adjustable arc lamp,
Pony Relay Giant Sounder and Key. Stamp for
particulars. George Schulz, Calumet, Mich.

f.R. & H.Z. $25 each. Radio parts for sale cheap,
all standard makes, New, Box 511, Denver, Colo.

183



SYACRIFICE—{mused CR® for $98.50, unused RORN
Radio Frequency Amplifier, $46.50, slightly used CHS,
$62.50. Accessories for above 25% off. Money back
guarantee. Cash in on this chance to get & high
class set at the right price. John Richards, Car-
rollton, COhio.

TRANSMITTER-CW-838 Navy Sub Chaser Sending and
Receiving $et made by Western Electric Company.
Heising system; wvoice or straight CW; two S5-watt
tubes for sending; detector; two audio; three step
amplifier: horn; geaerator and switchboard. New.
Bargain $250.00. No itubes, DX Voice 75, CW 600
miles, B. Scott, R. R. Neo. 2, Dayton, Ohio.

GREBE CRS two step, amplifier, with tubes $65.00,
SABV, 607 East First, Hutchm.son, Kansas.

FOR SALE: zight unused British Avmy veceiving
tubes, $3.75 each. Sent C.0.D. Write for particulars.
Joo G bhaw, 14 Madison, Hmmlton, Canada.

BCGX Panel mounted 10 watt C.W., Phone, MB, set
used one month, TC ammeter, Milllammeter (0-300)

Tubes, Kellogg Microphone, Power supply, Buzzer
panel, etc., Guaranteed, DX 1000 miles. First 70
dollars tskes it. David Simonton, Beardsley ave.;
Elkhart, ind.

OMNIGRAPH outfit for sale very cheap. J. A, 8.
Pittsburg, Okla,

RADIO APPARATUS Repaired, all makes, except tubes,
sets built to order, sets rewired. Work z;uara.nteed
or no charge, 10 years electrical and radio experi-
ence.  Bramble T. Smith, 88 Optical Ave., @Geneva,

N. Y.

FOR SALE—$24,00 Edison 22 wolt storage B bat-
tery, § will furnish you with 30 famous chrome
nickel plates, 15 containers, separators, wire, etc.
nothing to buy extra. Complete with ail instructions
for assembling, charging, ete. Prepaid for $3.15.
All ovders shipped same day received. H. B. Smith,
Jr, 31 Washmzton Ave.,, Danbury, Conn,

WANTED Half Kilowatt spark transformer.
1838 N. Edward, Decatur, Illinois,

CAN. 4BV is P. Socolofsky, Loreburn, Susk Pre QSL
OM only few states Jeft.

9DQU,

AMATEURS Are you troubled with noise in your
receiving set due to loose connections on vour storage
battery? 1f so try a set of Sure-Grip connectors.
‘They are non-corrosive, easily attached and make a
contact that will not jar loose. Price 25 cents per
pair prepaid anywhere in U.8. or Canada. Southern
Specialtv Co., 2007 Everett Street, Houston, Texas,

“IEW JEWELL Yoltmeter 0-500 DC, 'MZ 75. .:YAJC,
8L.G NOW Kenneth Tutum. Alamogordo, N. Mex.
SELL: Paragon RAG,

Q’
P nge ther $30. Fr?d
Bronx. N. Y. C.

55 Homcharzer, open type, $10;
hmper, 3238 Steuben Ave,

FOR SALE: Slightly unsed wvario-coupler, two wario-
meter and condenser tuner and Detector inciuding
tube. B battery, aerial and new 8v. 80 amp. Willard
A Battery. Phone heard two thousand miles. Price
#78 cash. Donald Tucker, Greencastie, Indiana, R. 23.

MUST & ‘LL Three iube, universal wave-length re-
caiver for $50. Used one month, Victor Vogel,
Glenrock, Wyoming.

:ﬂ;LL

PARAGON 2-5-V Rad:o Phone transmitter for only $40.
The Hadio Ciub, 17 Union Ave., Irvington, N, J.

ORA—SOT—Ex-80T—W. J. 1118 Viiet
St., Milwaukee,

ORA of 9-‘=KN. Horace Wahl, Victor, lowa.

450 Watt Ihord.arson power transformer, QOT,

Wiseman,

INVENTORS: Protect your invention through A, M.
Wilson, Inc., Washington, D. C, Over 28 years of
efficient, expert, confidential service. Skilled in Radio-
Electrical, Chemical, and Mechamcal fields. Our latest
illustrated Patent Fook, giving wmuch necessary and
very useful informaton which every inventor showuid
know, will be sent free upon regquest. Prompt avd
sareful attention. Highest references. Moderate {ces.
nd sketch or modci for our careful opinion and pre-
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Doncard. N, H_

liminary advice. Write today to A. M, Wilson, Inc.,
(Radm 3ARH) 310-18 Victor Building, Washington,

Edison “B" BATTERY UNITS one positive and one
negative plate for 10¢, 18 sets will make a 24 wvolt
battery. Wilkinsburg Wireless Shop, 711 Penn. Ave,,
Wilkinsburg, Pa.

QRA-1AYE,

FOR SALE: 10 watt C.W. & phone set $100 Long
wave set $10. Regenerative set, detector and 2 steps
AF. amp. $100. ¥VT1’s $7.00; ‘uvzotr’ s $5; UV-201-
A’s $5.50; Westinghouse Chopper motor, $10. A. H,
Wood, 1578b Beacon S5t., Brookline, Mn;s.

Stuart Wlllmms, t.;ln,stonbury, Conn

A RECOGNIZED RADIO ENGINEER who is a
college man, has been associated with the radio indus-
try for 10 yrs., is a cnmpetent research and radio
sales engineer, has knowledge of electrical engineer-
ing, has designed and constructed commercial and
radio broadcasting stations, desires a position with &
veliable firm. Address, N. E. Wunderlich, 4533 N,
Sawyer Aw,e., Chicago, 1ll.

SELL: {One two step Radio, detPctor and two step
audio amplifier, General Radio and Radio Instrument
parts, used—inquire for further :{mcrlphon- sell
cheap., Ome single circuit detector set in 7x19 cabi-

net, $24.00., Arthur L. Walser, C’hesanmg, Mich.

DRY BATTERIES recharged for about Sé¢.
anteed Formula 25¢.
Dedham, Mass.

L.uar
E. Z. Manufacturing Co., East

BELL: 3 circuit tuner, detector, 2 step, Remler pa.rts.
Acme iransformers, all controls vernier, beautiful
cabinet, with tubes, $79.50; Reinartz one tube, $22.50;
Magnavox, $29.v8. All guaranteed, excellent condi-
hon. A. Obenland, Pomeroy, Wash.

h;uction Mo-
to Four Hundred Direct.

&FLL Plate Voltage Motor-generator.
tor Hundred Ten Volts

100 Watts. %35, Raiph E. Smith, College Station,

Texas .

THIS MEBSAGE
AEATTLE paoio STATIRNA CF T A Y L e CEINTE
ARSBWEH Wili BE SENT FREE BY FILNG AT THIX STATION

As THANSMITIED FURE Rr CHARE! E

NOW IT IS EASY TO
DELIVER THAT MESSAGE!

Here rhm has been needed for a
fong time delivery card, Eliminates
fussing stamps, folded messawe
blanks, VES expense, Printed on governs

tal eards, ready to be {illed out and
drrm)rd in a manlbow without exira posiage,

¥ 11 wtions require offizial re=-
hv m.mh direct to a,ri-

\ % s o do i, Excellent,
delnprv io pdr‘th‘t \a ho ean’t be
telephone, % s
yuour i diinity and a degree of efficiency
wf whieh you ean be proud,

Any Quantity——2¢ cach—Postpaid Anywhere

American Radio Relay League
Hartford, Conn.
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your circuit.

of iits design—

-~ gineers in their development work.

the results it gives.

For instance in the
CONNECTICUT VARIABLE (CONDENSER
You find these advantages

Compactness

Tong scale (550° against 180°)

Low losses-—lssg waste of signal energy—due
to small quaniity and bigh guality of insulating
material

Klight capacity change with a given dial move-
ment

No rubbing eontact from shaft to bearing

§ No balance required to make it stay put

4 No short cirenits—impervious to jars or rough
handling

Perfectly shielded from outside fields—aubsence of
boedy eapacity when tuning

Resistance—-0.2 ohm

Portable Type J-107
Panel Type J-108

MEIIDEN

1s ag much a matter of buying the best units, as of the proper wiring of

Knowing that quality of materials and character of workmanship have
as much to do with the effectiveness of an instrument as the excellence

We not only maintain one of the most complete Radio Research Laboratories in the
country, bub require our production department to follow the same specifications, work
to the same standards, and meet the same exacting requirements as govern our en-

S0, in congidering Connecticut Radio, if you find some slight difference between its cost
and that of the ordmary kind, just remember that there are all kinds of a difference in

If your dealer cannot sum)éy you, write direct. Booklets on reqguest.
RADIO DIVISION

) CONNECTICUT T#723% COMPANY @

] And in the
CONNECTICUT 'TRANSFORMER
The following superiorities

Highest grade silicon steel core (such as used
on largest power transformers) to secure effi-
eleney

Designed to matech and give the best results with
amplifier tubes: windings impregnated to keep out
muoisture, have a turns ratio of 4.25 to 1. Care-
fully shielded to prevent siray fields
Clonvenient terminals, well spaced, mounted on
CETEC insulating materials

Low losses, due to carefully tested windings and
best grade of materials

Perfect balanee between input and output eir-
euits

Audio Iv‘rouzu'nru Type
J-121 $5.00

CONNECTICOT
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V. T.
Radio Frequency
1-Stage Amplifier

3290

V. T.
Audio Frequency
1-Stage Amplifier

2766

Amplifier Units That
Your Amplitication Pro

HESE 1-Stage Amphﬁers, Radio and Audio, were de-
T signed for AMRAD Receivers, but they are applicable

to any standard equipment or to the receiver you have
built yourself. Use these perfectly balanced Units, encased
in solid mahogany cabinets, and settle once and for all your
amplification problem.

For 2-stages, specify Amrad Radio Frequency Ampli-
fier 3071 or Audio Amplifier 2776. _

If your desire to build your own Amplifier, the Paris
used in the AMRAD Units arve available—Parts that are the
result of years of research and development in our own lab-
oratories, and represent the best money can buy.

These Parts, which are one of the basic reasons for
AMRAD efficiency in amplification, include the Amrad Am-
pliformer and Radiformer—two amplifying transformers in
a class by themselves as repeated comparative reports have
proved; the Amrad Midget Potentiometer—the very latest
in control devices for radio frequency circuits; and the
Amrad Filament Rheostat.

Order AMRAD Amplifier Units or the Parts from your
Dealer. If he isn't stocked, place your order with
him, and he will fill it guickly. Insist upon AMRAD
because in the long run you will only be satisfied
with the best.

Hend for Free Bulletin ¥ deseribing hie 1nits or

Bulletin C for the Paris. Complete AMRAD Cata-
log LD eenis in stamps,
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