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Radio Tubes
Volts 4

Cunningham
C-301A—6
amp. Amplifier,...$6.50
£-299—3 Volts .06 amp.
Dry Batterv Det.
& Amp........... .50

€-300— “o’olts Grag
Content Detector. 5.00
C-l1—1t.1 Volts .25

amp. Dry Battery

Det. and Amp.

Special Base...... 850
C-12-—Fimilar to C-11

with standard base. &.50

Home Office:
248 First Street
San Francisco, Calif.

INCE Marconi first suceessfully spauned the Atlantic
Ocean, with the wireless telegraph, radio has ever been
outstanding as: an invention of wunlimited imporiance to
humanity.

In 1909 the broadcasting of that now famum distress
CQD, from the sinking passenger liner, 8. 8. Republie, es
lished in the eyes of the entire world the iremendous importance
of radio on the high seas,

In 1412, when that g!gantm liner, the &. H. Titanie, struck
An wf-berg {far from shore, in the north Atiantie, with thousands
of passengers aboard, it was the SO8 ecall of her wireless that
brought rescue ships from zll parts of the vcean. Here agsin
rudio demonstrated 0 the world its great service in the saving
of human life.

During the war communication controlled the destinies of
armies. Here radio played an exclugive part in the e
of communieation between ships at sea, Irom ship 10 shore,
and from aeropiane to ground, where the use of wires was
impaossible.

In recent years the development of the vacuum tube has not
only dmproved radio for the purpose of marine, commercial and
military communieations, but through radio tslephony and
public breoadeasting, has established a new and weven greater
service to humanity.

Cunningham Vacuum Tubes are the product of sears of
research and experimental work by the Fngineers o
great scientific organization, the Research Laboratory of the
General Eleetric Company.

Cunningham Tubes are standard for sll makes of
sets, |, Karch of the numerous types have been des
operate with maximum efficiency in one or more of the varvious
applicativus of vacnum tubes to the cadio art.

o Cunningham fubes are cove
Patent Notlce el In/ patents dated 11-7-
05, 1-15-067, ._-1.)3()?‘, and  ofthers i(ssued anid
;‘{)emliuy, Iicensrd For awmateur, veperimenial
and entertainment wse o radio communicn-
tion.  Awy other use wwill be an infringement.

N

154 West Lake Street
Chicago, lllinois

30 Church Street
New York City, N, Y.




Radioiron
WD-12
The standard
base dry cell tube
$6.50

]

Radiotron
WD-11
The ideal
dry bateery
deteutur,,.‘;o

:UV-201-A%
The super-
amplifier

tube $6.50

10 South LaSalle Street, Chicago, 1.

Radiotron
UvV-199
Thetittle tube of
big performance

This one fact. reveals at a glance the growth of
radio! 3,600,000 RADIOTRONS already sold!
It was the perfection of the RADIOTRON that
made popularization of radio possible—and every
vacuum tube set needs RADIOTRONS for clear
reception and amplification—for sensitivity—
and long distance reception.

RADIOTRONS were developed in the world’s largest radio
faboratories, where hundreds of modern radio achieve-
ments had their beginnings, There, they have been steadily
perfected to give ever greater service, And now RADIO-
TRONS have been developed to meet new needs of both
transmission and reception. When vou ask for a RADIO-
TRON, take a good look to be sure the name is on it—
and the trade mark!

Radio Corporation of America
Sules Dept,, Suite 2068: 233 Broadway, New York
District sales Officess

REG. M, & BAT, OFF,

Radiotron
UV-200
The long
distance

detector

$5.00

This symbol

of quality

is your pro-
tection

433 California Street, San Francisco, Cal.
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To Our Readers Who Are Not A.R.R.L. Members

Wouldn’t you like to become a member of the American Radio
Relay League? We need you in this big organization of radio ama-
teurs, the only national amateur asgociation that does things, From
your reading of (ST you have gained a knowledge of the nature of the
League and what it does, and you have read of its purposes as set forth
on page 6 of every issune. We would like to have vou become a full-
fledged member and add your strength to ours in the big things we
are undertaking for Amateur Radio, and incidenfally you will have
OST delivered at your door each month. A convenient application
tform is printed below—-clip it ouft and mail it today.

1923

American Radio Relay League,
Hartford, Conn,

Being genuinely interested in Amateur Radié, I hereby apply for mem-
bership in the American Radio Relay l.eague, and enclose $2.00 in payment for one
yvear’s dues. This entitles me to receive QST for the same period. Please begin my
subscription with the issue., Mail my Certificate of Member-
ship and send QST to the following address,

Station ecall, if any

Grade operator’s license, if any

Radio ciubs of which a member,

Do you know a friend who is also interested in Amateur Radio, whose name you might
give us 80 we may write to him too ahout the League?. ...

. Thanks.

{The All-Metal Instruimnent)
“A solution to the small soldering problems of the discriminating assembler”

Interchunge-
able tip

ONE-HALF ATTUAL SIZE

Unbreakable Construction —Economical Operation on any Electric Circuit
“Guaranteed”
from your dealer vr write

POST ELECTRIC CO. Mf’rs. (Section Five) 30 East 42nd. St.,, N. Y. C.

2 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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REGENERATIVE RECEIVER NO. 102

THREE TUBE RECEIVER, NO,
i Licensed wnnder Armstrong
1. 8. Patent No, 1.113.149}

Chelsea Regenerative Receiver No, 102 is
a supersensitive instrument operating on
wave lengths of from 100 to over 600
meters. It combines great range and
selectivity.

A Regenerative Circuit with two stages of
audio frequency amplification is used. Most
efficient adjustments are made possible by
the use of vernier controls incorporated in
the variocoupler and tuning condenser. All
hinding posts are enclosed in the ecabinet
eliminating all visible wiring. All insula-
ting material is genuine bakelite, moulded
in the Chelsea factory. 'The cabinet is solid
mahogany, beautifully finished with space
for batteries. Price $95.00. Write for
Bouklet A.

CHELSEA PARTS

The National Chelsea Radio Corporation offers a

mplete line of parts. These are

identical with those responsible for the marvelous results obtained by Chelsea
Receivers. For complete description and prices write for Booklet “B.”

Variometer

The (het Yornier Vauriometer
is the last word in variometer de-
dign. It covers an extreme range
from (100 fo 600 wmeters) with
the vlosest tuning. Genuine buke-
lite especially moulded by Chelsea
is used throughout. It has no
sliding contacts. Furnished com-
_plete with dial and vernier.

Variometer No. 80, $8.00

Write to Dept. 4 for Booklets—*A” for complete r¢

Variable Condensers

The Chelsex Variable Condensers
contain only genuine bukelite in-
sulating  maverial. ” Rotors and
Stators are die east into solid
units with perfect alignment of
the plates. Spiral connections to
rotors.  Furnished with from 2
to 456 plates, With or without
vernier.  Capacities from 00025
to 001 M. F.

Prices from $2.50 to $6.75

Variocoupler

The Chelsen Variocoupler s &
suitable companion piece to vario-
meter No. 80. Its wave length
range is from 100 te 600 meters.
(Genuine bakelite, especially mouided
by Chelsea, is used throughout.
No sliding contacts, All tap leads
are brought to individual binding
!i 5. Furnished complete with
dialt.

Variocoupler No. 90, $8.00

eiving sets and “B" for Parts,




“If an artisan wants to do
his work well, he must be-
gin by sharpening his tools”.

—Confucius

To make worthwhile DX
lwwrczs one must first ac-
quire @ thoroughly efficient
i"«’L"r’?L)PT

C}E}af "T A

),

This Receiver successfully
gombines Regeneration and
Tuned Radio Frequency Am-
lification. In the non-oscil-
tmg condition, it builds spark
gnals to greater volume—in
t;he osclllatmg condition all
spark signals and practically all
“mush” notes are suppressed.

Broadcasting Pays
its Debt to
Amateur Radio

THE early experimental work of the

Radio Amateur made possible the
radio concerts which thousands now
enjoy.

The GREBE “13”

A Real Receiver for Relay Men

SharperTuning - Greater Range - Quieter Operation

This Instrument is a refinement of
the GREBE Broadcast Receiver, espec-
ially adapted to meet the requirements
of long distance work on £0-300 metres.

It is significant that A. H. Grebe &
Co., Inc., so closely linked with amateur
radio since its earliest days is the one
company to build such an instrument for
the relay man.

Lisensed under Armstrong
IV, 8. Patent No, 1,113,149

Special resistance umnits permit
you to use any of the standard
= tubes in any desired combination.
A tuning dial, graduated in wave-
lengths enables you instantly to
locate s desired station.
Ask your dealer or write us
for complete information.

A. H GREBE & CO,, Inc.

76 Van Wyck Blvd.

Richmond Hill, N. Y.

Wastern Branch: 481 East 3rd Street, L.os Angeles, Cal,

ALWAYS MENTION QsT WHEN WRITING TO ADVERTISERS
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THE AMERICAN RADIO RELAY LEAGUE

The American Radio Relay League, Inc., is a national non-
commercial association of radio amateurs, bonded for the more
effective relaving of friendly messages between their stations,
for legislative protection, for orderly operating, and for the
practical improvement of short-wave two-way radio telegraphic
communication,

It is an incorporated association without capital stock,
chartered under the laws of Connecticut. Its affairs are
governed by a board of seventeen Directors, elected every two
years by the general membership. The officers, in turn, are
elected by the Directors from their number. The League is
non-commercial and no one commercially engaged in the man-
ufacture, sale or rental of radio apparatus is eligible to mem-
bership on its Board.

“Of, by and for the amateur,” it numbers within its ranks
practically every worth-while amateur in America and has a
higtory of glorious achievement as the standard bearer in ama-
teur affairs.

Inquiries regarding membership are solicited. Ownership
of a transmitting station, while very desirable, is not a pre-
requisite to membership, & bona-fide interest in amateur radio
is the only essential. Correspondence should bhe addressed to
the Secreiary.

$
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A Magazine Devoted Exclusively to the Radio Amateur

A Real Short-Wave Transmitter
By Brown, Darne & Basim,l 3BWT

drop far below that.

your radio experience,

Here's a set that not only is able to work at 150 meters with the greatest ease but also can
Before the new regulations were approved by the Bureau of Navigation this
set did splendid work at 100 meters; now it works at 150 until an
Build such a set, get a schedule with another station of the kind, and get the biggest surprise of
Before a week is over you too will be trying for an “X” with which to
work gn down towards 50 meters—Technical Editor.

“X"  license can he gotten.

O design and build a tube set o
operate efficiently on 100 meters is
not a very difficult task, although
the antenna wmay have a natural
wave of 190 meters. 'The wave
fength to which an antenna will tune may
be reduced by reducing the value of the
series capacity; this process may bhe con-
tinned until the capacity is so small that
there ig practically an open cireuit. At

dielectric, and small glass strip supports
and separators, will have a power loss so
low that it may be neglected even in
measurement work, There is no more loss
in a condenser placed in series with the
antenna than there is in the same condenser
placed in any other circuit of similar volt-
age, current and frequency. Why then the
great outery against antenna series con-
densers?

just what value of the series capacity this
will happen cannot be determined readily;
however, an antenna with a natural period
of 186 meters was made to oscillate freely
on 62 meters with a series capacity of but
00015 microfarads, and even then the an-
tenna current was 1.7 amperes which repre-
sented 340 walts in the antennda.

The old belief that a series condenser in
the antenna circuit represents a series loss
has been proven obsolete. A good modern
condenser with soldered brass plates, air

To be sure, the antenna current will be
less when a small series condenser is used,
but that signifies nothing as to the power
present, It is easy to see why the smaller
current at shorter waves was considered
ag a calamity in the good old days when
the antenna ammeter was the vnly criterion
of efficiency, but now it should be recognized
that the radiation resistance .at lower
waves is so much greater that a very small
current may represent imore power. Note
that at 100 meters there were 340 watts
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in the antenna at 3BWT altho the current
was only 1.7 amps. .

For that matter the caurrent in any radio
¢ircuit will vary between wide limits with
a change in the L/ ratio, although the
power and the wave length may be entire-
Iy constant.

Why a Series Condenser?

The effectiveness of an antenna as a
radiator is & function of its capacity and
its effective height. If we increase the
gize of the antenna top, keep it just as
high, and then bring the wave back down
with & good series condenser we have taken
& step in the right direction. "Obviously,
gxcept in some extreme cases, it will be
much better to use the regular antenna
with a series condenser than to build a small
antenna for short-wave work.?

Where to Put the Series Condenser

Most sets light the filament of the
gending tubes by means of a step-down
transformer operating on the 110-voit line.
If a capacity is inserted between the an-
fenna inductance and the ground, then the
full voltage across this condenser is also
impressed between the secondaries of the

filament and plate transformers and
ground. The gmaller the ground-series

condenser the greater the voltage across it,
and the higher the strain on the insula-
tion of the transformers., For this reason
alone this method of connection should not
be used. If there is any doubt that this
effect really takes place, try it; the ground-
series condenser can be removed entirely
and the set will still oscillate at & lower
wave, the current poing to ground thru
the inherent capacity of the transformers.
This capacity is obviously of considerable
gize and when connected in parallel with a
ground-series capacity there is not only a
foss of power and danger to the transfor-
iners but in addition the lowest wave at
which the set will operate is greatly re-
stricted. The ideal place for the antenna
series condenser is in the antenna lead and
well removed from surrounding objects,
especially those of considerable capacity.”

The Sending Set

To get accurate information on the vari-
ous transmitters tried at 3BWT we set up
# single-circuit receiver a short distance

Remember that all
eondens
plates i wuimost
best of the mi

this is being said about =z

A condenser with glass
enough and only the
condensers get hy., Hardly any
wariable condensers are gond enough. ¥Fven a good
rubber-insulated wvariable tcondenser is doubtful if
it iz oil-filled. partly because the oil collects water
and partly because the oil may attack the insuiation.
=Tech., Rd.

Exactly the szame

vetarks apply to & counter-
poise, which is another kind of ground-series con-
denser. If & counterpoise is used, run the upper
end of the enil 1.4 to il instead of connecting it to
Li.—"Tech., Ed.
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plate circuit of the detector tube. The
reading of this meter gave an idea of the
strength of the received signal. Numerous
sending eircuits were itried with mediocre
results until the circuit of Fig. 1 was hit
upon. This coupled circuit handled very
easily and produced a greater deflection at
the distant receiver than did the direct-
coupled sending set. The exact location
and connection of the coils was found to be
of prime importance; therefore a unique
coil system was adopted.

The Coil System

Referring to Fig. 1, the grid coil L, was
wound on a 4" diam. bakelite tube and
consisted of 13 turns of No. 14 bare wire,

RN E ekl
R

Plate
Supsly

Fla 1

g

tapped every turn and spaced with cord.
The c¢oil L, was wound on a similar fube
and consisted of 12 turns of No. 14 wound
and tapped like the grid coil. These taps
were merely a zeries of staggered humps
in the wire just high enough to get hold
of with the clips. The coils were then
joined end-om by strips of bakelite %7
square and 47 long. These strips were
notched both inside and out for & turns
of No. B bare wire. The inside winding
L, was made a part of the plate coil, and
across this winding was shunted a double-
spaced variable condenser (, to control the
wave length of the local circuit. The out-
side of 1., was made the antenna coupling
coil.  One end of these coils was connected
together and grounded. Since the coils
I, and L, were made up of the same num-
her of turns, had approximately the same
yalue of inductance, and were tightly
coupied in the same magnetic field, the
voltage induced in each is practically the
same and the loss from capacity shunt is
very small.

When working any antenna at or below
its natural period it will be found to have
a comparatively high total resistance, made
up for the most part of radiation resist-
ance which we want to be as high as
possible. To work into s high resistance
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a position report was received, giving the
“Bowdoin’s” location at Lat. 78°30" North.
That would put her past BEtah, Greenland,
very near her destination. We think it
probable that she was then at Cape Sabine,
where Capt. MacMillan is to place a bronze
tablet to the memory of the Greely Ex-
pedition, most of the members of which
perished at that spot in 1884, We show
a photograph of the memorial tablet, taken
at Wiscasset before the “Bowdoin” sailed.
1ANA gave WNP two messages at her
position in 73°30°, but WNP was too weak
for regular traffic.

After more than three weeks of utter
gilence, the nightly vigil for WNP was re-
warded for Bourne. While other amateurs

were pounding away on their keys, “BQ”
was watchfully listening for the note of a
500-cycle signal that might come at any
moment,

It doesn't taken a super transmitter or
receiver to work WNP, as is shown by a
description of 1ANA. [t takes a good oper-
ator who has the patience to sit and listen.
With WNP at her destination (get a map
and look at it) we believe that amateurs
on the west coast with their Australian-
New-Zealand-DX transmitters will be able
to work WNP as easily as those on the
east coast, while the north-central part of
the United States and Canada has a better
chance than any of the others.

Previous to the work of August 27th,
1ZE worked WNP on July 31-August 1 and
gave WNP three messages. On August 3d
1ANA took the last official MacMillan mes-
sage dated July 28th. 1ARF, at Pittsfield,
Mass., rveports hearing WNP working

QST 11

1IANA on August 27th,
were received.

The following letter from Mix was re-
ceived August 28th. It gives us a good
idea of his reception. The list of Calls
Heard appears in that department. Every
district but the 7th has been heard.

No other reports

Godthaab, (frecnland,

July 28, 1928,

Dear Sehuell:

As I have written before, ovur nights
now wre exceedingly short and have been
decreasing in length all the time until now
we have only a couple hours of semi-dark-
ness. For this reason I have picked ithe
stations which were most consistent and
who are copying WNP most consistently to
shoot the press to, rather than foul arvund
trying to put the MSG over the greatest
distance possible and wasting the little
period of radio night we now have. As it
is, it has been 1o easy job to get the code
MSG off and I think we have becn erceed-
ingly fortunate to get it cleared as we have
during this kind of weather. Infinite credit
should be given to 1ZE and 1ANA for their
splendid work,

Have tried to give scveral other ones -

und twos @ chance at the code wmsg but
ajter wasting the whole night hove had to
OSK with only a small part received OK,
und have had to wait until the next night
to clear it thru 1ZE or 1ANA. Aside from
petting the code inessage off, huve had
practically nwo other time to put in ot the
seb az am on watch 12 hours out of every
24. I have managed to gel a few minutes
nwow dand then, but have logged but few
threes or eights and have heard none of
them colling us.

Since the set was installed in Southport,
[ cannot remember ¢ single night which was
free from bad QRN. Jusi before going on
watch before 11 P.M. on the 26th, I put
on the fones for a wminute und was sur-
prised to find that QRN was only moder-
ate and just had time to tune in old 8ZZ,
who came in fine. As soon as my trick ot
the wheel was over., I sneaked down und
started listening at 1 AM. (26th) and
within the next forty minutes logged 5AGJ,
several ¢ights, and several nines. They
eertainly sounded gooud. Signals were ail
swinging violently, however, us quite « sea
was running and the Bowdoin was rolling
all over. We were about 200 wmiles west
of Cape Farewell then.

The next night I listened for about 5
minutes und logged 3TB and 9APE. Set
didn’t sound just right and then [ remem-
bered that the antenna was not connected
on on the outside. At 12:45 AM. I got
another chance to go below and in quick
succession logged 9CV(C, 2AAU, 9AXU,
9AVZ, aDFW, 0AAW, 9DCT, 89AWG,
Can, 3XN, $GT, Can. 9BC, 9BUN, 9MF,
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Zealand amateurs be given special permits
for sending om our amateur waves but this
is not yet definite. These plans ave still
subject to change—1listen for the broad-
casts,

How to enter for the Tests

To save time for everyone concerned we
have arranged to assign code words at two
places-—one on either roasi, These two
offices have such arrangements that the
codes will not be alike and no duplications
will oceur. Write or wire 1o one of the
following, depending on which is nearer:—

", H. Behnell, Traffic Manager, A.R.R.L.,
Hartford, Connecticut,

October, 1923

Radio Journal, 113 Stimson Building, Los
Angeles, California.

Better wire wour applieation or stick a
special delivery stamp on your letter--the
time ig short,

Announcing the Results

The results of the tests will be announced
by mnewspaper items, AR.R.L. broadeasts,
and the pages of QS Unfortunately we
will have o stand a good bit of delay us

the cablegs =zre very slow — unless we
ESTABLISH TWO-WAY COMMUNICA-
TION. That’s what we must try for,

fellows!!

White Silence of Arctic Broken

All Barriers Give Way While Message Cuts Thru
From North Latitude 78:30

ROM the farthest puint north ever

reached by a radio transmitter, word

has come advising the world of the

safety of the MacMillan Arctic Ex-

pedition, Of greatest interest to the
amateur fraternity is that hams at either
end succeeded in overcoming every known
obstacle to communication between the
polar seas and the United States.

The North Pole and the little town of
Chatham, Mass, shook hands by amateur
radio over a distance of 2,300 miles, when
R. B, Bourne of siation 1ANA heard Donald
Mix pound out “Latitude 78-30," after three
weeks of unbroken zilence. And “Don,”
transmitting from the Arctic perch, nearly
hit his own home town.

DX records, as the amateur knows them,
faded away with the grim ghosts of the
past, when these two New England boys
made the contact relieving fears that WNP
might be cut off for good. For a moment
avery barrier slipped back to let this mes-
sage thru to “Hamdom.” Definite two-way
contact was established, Mix's transmitter
cnt a swath clean thru the aurora horealis
and the Arctic sunlight to Chatham. Sue-
zess for the installation in the “Bowdoin”
is assured, and with the coming of snappy
winter air, WNP will boom down with a
kick.

In the interval of blank silence, while
many hams listened for signals {rom the
ice floes above, keenly feeling that mis-
fortune might have overtaken the explorers
and their brother amateur, the “Bowdoin”,
under guidance of her captain skilled in
all the sailor tricks of Maine fishermen,
was wending its way straight North.

Up and up she went, with no word from
below penetrating the perpetual Arctic
summer sunlight, until finally on the night
of August 27th, 11:85 P.M., E.8.T., the
signal came. But it was a very weak sig-

nal and it was fading badly. WNP was on
220 meters and because there was inter-
ference from some amateur sitations on
that wave (11 calls were logged on or near
220), 1ANA asked WNP to try 300 meters.
Nil was heard, but when 1ANA got WNP
to use 180 meters, signals were better and

The Bronze Tablet, to the Memory of the ill-fated
Greely Expedition, which the “Bowdoin” Party was
erecting at Cape Sabine about the time WNP was
fast QSO 1ANA,
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a position report was received, giving the
“Bowdoin’s” location at Lat. 78°30" North.
That would put her past Etah, Greenland,
very near her destination. We think it
probable that she was then at Cape Sabine,
where Capt. MacMillan is to place a bronze
tablet to the memory of the Greely Ex-
pedition, most of the members of which
perished at that spot in 1884. We show
a photograph of the memorial tablet, taken
at Wiscasset before the “Bowdoin” sailed.
1ANA gave WNP two messages at her
position in 78°30°, but WNP was too weak
for regular traffic.

After more than three weeks of utter
silence, the nightly vigil for WNP was re-
warded for Bourne. While other amateurs

were pounding away on their keys, “BO”
was watchfully listening for the note of a
- 500-cycle signal that might come at any
moment,

It doesn’t taken a super transmitter or
receiver to work WNP, as is shown by a
description of 1ANA. It takes a good oper-
ator who has the patience to sit and listen.
With WNP at her destination (get a map
and look at it) we believe that amateurs
on the west coast with their Australian-
New-Zealand-DX transmitters will be able
to work WNP as easily as those on the
east coast, while the north-central part of
the United States and Canada has a hetter
chance than any of the others.

Previous to the work of August 27th,
1ZE worked WNP on July 31-August 1 and
gave WNP three messages. On August 3d
1ANA took the last official MacMillar mes-
sage dated July 28th. 1ARF, at Pittsfield,
Mass., reports hearing WNP working
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1ANA on August 27th.
were received. )
The following letter from Mix was re-
ceived August 28th. It gives us a good
idea of his reception. The list of Calls
Heard appears in that department. Every
distriet but the 7th has been heard.

No other reports

Godthaab, Greenland,
July 28, 1923.
Dear Schaell: .

As I have written before, owr nights
wow are exceedingly short and have been
decreasing in length all the time until now
we have only a couple hours of semi-dark-
ness. For this reason I have picked the
stations which were most consistent and
who are copying WNP most consistently to
shoot the press to, rather than fool around
trying to put the MSG over the greatest
distance possible and wasting the little
period of radio night we now have. As it
18, it has been no easy job to get the code
MSG off and I think we have been exceed-
ingly fortunate to get it cleared as we have
durmg this kind of weather. Infinite credit
should be given to 1ZE and 1ANA for their
splendid work.

Have tried to give several other ones
and twos a chance at the code msg but
after wasting the whole night have had to
QSK with only a small part received OK,
und have had to wait until the next night
to clear it thru 1ZE or IANA. Aside from
yetting the code message off, have had
practically no other time to put in at the
set as am on watch 12 hours out of every
24. I have managed to get a few minutes
now and then, but have logged but few
threes or eights and have heard none of
them calling us. -

Since the set was installed in Southport,
[ cannot remember a single night which was
free from bad QRN. Just before going on
watch before 11 P.M. on the 26th, I put
on the fones for a minute and was sur-
prised to find that QRN was only moder-
ate and just had time to tune in old 8ZZ,
who came in fine. As soon as my trick at
the wheel was over. I sneaked down and
started listening at 1 AM. (26th) and
within the next forty minutes logged 5AGJ,
several eights, and several nines. They
certainly sounded good. Signals were all
swinging violently, however, as quite a sea.
was running and the Bowdoin was rolling
all over. We were about 200 miles west
of Cape Farewell then.

The next night I listened for about 5
minutes and logged 3TB and 9APE. Set
didn’t sound just right and then I remem-
bered that the antemma was not connected
on on the outside. At 12:45 A.M. I got
another chance to go below and in quick:
succession logged 9CVC, 9AAU, 9AXU,
9AVZ, 9DFW, 9AAW, 9DCT, 9AWG,
Can. 3XN, 8GT, Can. 9BC, 9BUN, 9IMF,
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and Can., 308, without any ones, twos, or
threes in between. At 1:22 heard 6PL call
gBUN but couldn’t believe it so did not
log kim. 1:23, 90GA called 9BBB and at
1:25 heard 6CMR plainly signing off and
o minute later 8PL signing off again. At
1243 heard YAVE calling us. Went back
at him but did not hear him again. Think
he heard us, gs [ was working the ltrans-
mitter at the time, We weve less than 50
miles southwest of Godthaab at thot time.
Listened in last wight while we were
anchored here in Godthaab and while QRN
was bad ogain, logged three or four wmines.
The harbor wmaster here tells us thal the
Danish battleships which vigit Godthanb
com hear nothing on ccecount of the solid
wall of vock hundreds of feet high sur-
rounding wus. During the last couple of
nights when I was hearing DX well, I' enlled
several of them but could vraise no one.

Am enclosing o list of calls heard. We
are leaving early tomorrow wmorning for
Sukkertoppen, Fverything going fine., Had
fine trip across from Labrador to Green-
lond. Mae iz enthusiastic over results of
Few nights and needless io say, I ain oo,
They certainly ore wmost encouraging and
indicate that things will go through with
the usual A.R.R.L. bong next winter. Tell
the fellows vut west nol to worry and that
I am straining wmy ears for every one of
them and will work all of thewm if they cun
hear us

Best 73's to everyone.
Ken,

Remember me to

A ever, Mix,

R. H. . Mathews, manager of the
Central Division, has offered thru the
Chicago Hadio Laboratory, a very attrac-
tive prize for the first American or Cana-
dian Amateur who takes the next official
MacMillan message from WNP. The last
received was dated July 28th. The prize
wonsists of a duplicate of the receiver and
amplifier installed on the Bowdoin, a
Zenith 1R receiver and M2 two-step ampli-
fier., Range about 140-700 meters. It's a
dandy for traffic handlers! Whoever goes
after it will have {o contend with that
sieepless night-hawk “B0O” of 1ANA, 1ANA
already has wmade room in his shack for
this outfit.

Scientific interest in MacMillan Radio

Our communication arrangements with
the “Bowdoin” via A.R.R.L. stations have
attracted the joint interest of the Bureau
of Standards Radio T.aboratory and the
Department of Terrestriai Magnetism of
the (Carnegile Institution of Washington,
beecause of the wealth of unique data they
offer on radio transmission conditions and
aurora and magnetic disturbances. Both
of these institutions for many vears have
e¢ollected data on conditions in their re-
apective fields, and as a result of careful
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analysis by their experts, man’s knowledge
has been increased greatly. Consider, then,
what interest they must have in the spec-
tacle of regular communication over =a
period of a year with & location where no
transmitting station has previously been—
and with transmission crossing the aurora
area,

The Carnegie Institution and the Burean
have prepared a simple form for logging
the data that interests them, and amateurs
who are willing to make a slight effort on
behalf of science are invited to write to
the Radio Laboratory, Bureau of Stand-
ards, Washington, D. (., and ask to be
registered as an observer, whereupon they
will be given a supply of recording forms
and complete instructions. The forms can
be filled out and returned to the Bureau to
report radio conditions, whether or not
aurora is observed. Observations during
visible aurora, however, are going to be
particularly valuable and amateur recorders
in the more northerly latitudes are particu-
larly desired.

The report form is a very simple thing
and ean bhe filled out in but & moment. {t
is more nearly a report of instantaneous
conditions than it is & log. If WNP, the
“Bowdoin”, be heard on but a single short
transmission, it is of course easy to fill out
the form, Should WNP be heard over 2
considerable period, as for example over
several hours of an evening, the report can
be made to cover an average of conditions
during the first five minutes of every hour.
Complete instructions will be supplied hy
the Bureau.

Mix, by the way, is logging on these same
forms on board WNP, and when his re-
ports can be tied in with numerous ones
made by us amateurs at our stations on
land, much waluable information on radio
transmission phenomena and meterological
effects is expected to result. )

e f HLS .
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Results of the April Trans-Canada Relay

By F. H. Schnell, Traffic Manager

managed to dig up a little more
dope on the Trans-Canadian Tests
of last April
As usual, most of the logs were incom-
plete, lacking texts of messages; times and
dates checked in but few cases. 9BP
turned in the best log, from which most of
the complete messages were taken., His
remarks were confined solely to the business
of the Transcon Messages, not all bungled
up with how badly some “Yank” station
was fading, etc. We hope some day to have
a relay from which we will get some real
fogs pertaining to the business at hand.
The inability ito keep an accurate log is
the operating amateur’s chief weakness.
Where time does not appear in this re-
port of the messages, it is because the logs
do not check and we didn’t know which re-
port was correct. The numbers on message
were confused and for the purpose of keep-
ing the routing correct, we have had to omit
the numbers. The dateb may vary slightly,
but this ig because of the time difference
between HWastern and Pacific Standard.

UT of the logs that have finally been
secured by this office, we have

April 13th
~ uBP atarted a message to 3TL at 2:58
P.M. P.S.T., reading:

from Prince Rupert, B.C., To Hapgood,
ATL, Niagara Falls, Ont. Greelings from
wost northerty station will f, uit be “cheaper
this year. (Sig) Barnsley

Routing: 9RP -5GO - 9]3X-3NI—3KO-3JI—
3TL. Reply was received by ¢BP at 10:58
PM. P.8.T. on April 15th.

) April 14th
o 5CT started the following at 12:04 A.M.,
PEST, s
l'wm Dyncan, B.C. To Tommy FLetts,
2BG, Monireal. How rue ;adw conditions

in Monireal. (Sig) W. Reeves.
,PRG()uting: 5CT-4[)Q-QBX-4FN-3NI-3GK-
h —F‘a.ﬂing to raise 2BG, 2HG started &
reply:

From Montreal. To W, F. Revves, Dun-
zmz., B.C. (onditions are jine. (Sig) O,
ST IR

This reply veached HUT at 2:40 A.M.,
Routing: 2HG-8GK-?-9AL-8NI-9BX-5CT.

Another messayge was started by 5CT:

frram Duncan, B.C. To Harries, ZAN,
W{:stmuunt (Jue Whaf is your best DX
to date,

Twutmg 5CT~4FN 9BX SNI- 2HG. Again

2HG came to the rescue and replied:
Erom Montreal, April 15th. To W. F.

Regves, Duncan, 8.C. I think that 2AN’s

record 18 North Dokota. (Sig) O. Hml.

Routing: 2HG-3NI-9BX-5CT.

It seems that a number of messages
were lost on the night of the 14th, as a
number of reports of QRM were noticed

April 15th

The following message was the longest,
covering from Prince Rupert to Halifax and
return:

From Prince Bupert, B.C. T'o Greig, 1BQ,
Halifax, N.S. How is the weather there
now we are enjoying spring here. (Sig)
Barnsley 9BP,

Left 9BP at 8:58 P.M. P.8.T. Routing
9BP-4FN-3NI-2HG. Here it took a peculiar
twist, as 2CG also copied it from 3SNI.
However, 2HG failed to raise 1BQ at Hali-
fax and sent a reply which reached 9BP
at 10:05 P.M. P.S.T. In the meantime 2CG
raised 1BQ and gave him the message and
got a reply, but got stuck with it and
finally had to give it fo 2HG who passed
it along following his own. The real reply
from 1BQ finally got back to 9BP at 1:14
AM. P.8.T. April 16th. This was a dandy
piece of work and might have made better
time but for a slight slip-up at 2HG and
20Q, yet they both did their best. Total
time of this message was 2 hrs. 14 mins.

The speed megsages traveled from 9BP
thru 9BX to 9AL, and came back the same
way. The texts were fairly brief. One
message left OBP at 11:09 P.M. P.S.T.,
was QSR'd by 9BX to 9AL, and a reply
returned to 9BP at 11:50 P.M. P.S.T. The
next one fairly flew along, leaving 9BP at
midnight, QRS’s via 9BX, landed at 9AL
at 12:03% and the reply reachmg 9BP at
12:06 A.M., making a total of but 6 min-
utes for the round trip.

From what we can learn, stations taking

part in the relay were 1BQ, 2HG, 20qG,
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341, 8KO, 3TL, 8NI, 4FN, 4DQ, 5CT, 5CN,
5GO, 9AlL, UBP, and 9BX. It wouldn't be

fair to divide rhe eredit too widely, but
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2HG, 3NI, 9BX, and 4FN played important
parts in making the first Trans-Canadian
Tests a success.

Hundreds of Wavemeters Being Calibrated

Many Amateurs Taking Advantage of Bureau of Standards Service

HE standard-wave signals from
WWYV, the Bureau of Standards at
Wathng‘tun D.C., are reaching out
in great w\“yle The signals are re-
ported as “teriffic” as far west as
Kansas City and at this moment the ex-
tremme range is not known: the station
reaches the West Coast, tho, Many letters
have arrived stating that the service is
greatly appreciated and that for the first

7th districts a better chance, Don't miss
this chance to find out where 150 and 200
meters really are. The new schedule will be
as shown in the table.

By no means forget to let us have your
log on the results secured—that’s what the
future schednles will he based on. If you
want a splendid service to continue and
become permanent—speak up. Don’t worry
the Bureau with it, tho—iet us know here

A R.R.L.. Specxal Schedule—Night of October 7-8 ONLY

Eastern ‘
Standard Time

E
)
AM. }
1:55-2:04 QST Call
| Test
Announcements
E QST Call
i Test
‘ Announcements
QST Call
Test
Announcements
QST Call
Test
Announcemients
QST Call
Test
Announcements
QST (all
Test
Announcements
QST Call
Test ¢
Announcements

2:04-2:08
2:08-2:11
£:15-2:19

LD
L)

\ Wavelength | Frequency
in meters i in kilocycles
292 g 1850
200 1500
187 1600
176 ’ 1700
167 1800
158 | 1900
150 2000

Note:

All announcements are in both voice and code but code signal very much more

powerful: ean be heard all over station at points where voice not audible at all.

time a large number of amateurs are guite
certain as to their wave lengths. The
League has asked the Bureau to continue
the schedules beyond the last one which is
listed as <::omingj on October Tth.

The “A.R.R.L. Hpecial” tests on October
Tth have been shifted to & later hour to
reduce interference and give the 8th and

at headquarters, addressing your letters to
the Technlcal Editor.

plamed in 0111‘ prevmm repoltqmsee “U s.
Will Send. Standard Waves for AR.R.L.
on page 28 of QST for July, and also
“Getting away from 200 Meters” on page
19 of QST for September, If you are with-
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out either of these send the Circulation
Manager 20¢ in stamps and he’ll be glad
to send one at once.

About ¢ne amateur tuner in five is a
reul amateur tuner—+the rest can’t go below
190 meters. Make it a point to have a
real wmalewr {uner when - Qctober %th

QST - 15

comes around. If you don't hear WWV'g
short waves it will be the fault of your
tuner because the lower waves have much
more “punch” than the 200-meter one.
Look up “Tuners that Work Below 200
Meters” onh page 25 of QST for h}iy
i

A New Radio System

By Howard J. Tyzzer*

The Radio System here described will be a compiete novelty to most of us. t
class known as “Double Modulation Systems.” These systems have just been given new prominence
by the successful lawsuit of the Hammond Radio Research l.aboratory against the Western

Electric Co.

The Technical Editor has used the Hammond system while in the employ of that firm and
knows that Mr. Tyzzer’s claims as to the {reedom from interference are very modest,
fectly practical to work two stations on the same wavelength without interference, and interference
from ordinary spark or tube sets is practically never heard.——Tech. Editor,

it belongs to the

it is per-

RESENT day radio is not ideal, due

mainly to the following limitations.

First, interierence by two stations

of sapproximately equal intensity,

operating on nearly the same wave
length. Second, interference caused by re-
generative receivers radiating energy.
Third, interference from static and other
forms of transient effects as produced by
gtreet cars, elevators, motors, power supply,
ate.

(Clonsiderable thought and time has been
devoted to the elimination of these unde-
sirable features until, at the present time,
we have nearly reached a point of per-
fection that is limited by the inherent
character of the radio system now employed.
Of course the obvious answer is fo adopt
some other system if possible, but this is
not as easy as it sounds, The present
inethods of radio communication have been
vears in their development and anything
which would ecall for any drastic change
might veeupy an equivalent length of time
hefore becoming popular.

The writer, however, who has had at his

disposal the Amrad laboratories, has done-

considerable work on a new system for
point to point communication, which devi-
ates but slightly from the methods now em-
ployed and promises to overcome the dis-
advantages enumerated above as well as
presenting many new possibilities. Any
radio man will recognize the feasibility of
the new system, as no new principles are
involved.

There are ftwo methods of radio com-
munication, namely, radio telegraph and
radio telephone. The new system accom-
modates both of these equally well. As
the radio {elegraph arrangement iz some-
what simpler, we will consider that first.

At the present time, there are three

*Chief Radio Engineer, Amevican Radio & Research
Corporation.

systems of vadio transmission: first by
means of what is known as damped waves;
second, undamped or continuous waves; and
third, by interrupted or modulated continu-
ous waves, Certain forms of radio tele-
graph and all forms of radio telephone
transmitters employ waves of the latter

Wm\
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type and the improvements about to be
described apply to it.

In ordinary practice, the continuous
waves are modulated or varied in inten-
sity at an audible frequency rate (in radio
telephony by the voice frequency itself).

The New System

In the new system for telegraph work the
continuous wave is modulated at a radio
frequency rate corresponding to a higher
wave length or somewhat lower frequency
than the continuous wave itself. For in-
stance, if a continuous wave of 300 meters®
or 1,000 kilocycles is employed, it may in
turn be modulated at a rate corresponding
to 5,000 meters' or 60 kilocycles. In this
instance, one cycle of the lower frequency
would contain in itself, or in other words,

S T T

3T 2 gy
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be composed of, about sixtesn cycles of the
higher frequency. For telephone work, the
lower frequency itself may be wvaried, or
in other words, the amount that it modu-
lates the higher frequency may be varied
at an audible frequency rate.’

w

h’ﬁre
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antenna system as well ag the grid of the
first tube is tuned fo 300 meters, practical-
ly no 5,000 meter signals would be picked
up, even if they were present. On the
other hand an ordinary C.W. 300 meter
signal having no 5,000 meter component

L Det. Kect Sovo melers ‘mnc nw@gff
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In radio telegraph transmission, we are
interested in the first two {requencies in-
volved, that is, the 300 meter and 5,000
meter wave lengths, or 1,000 kilocycle and
80 kilocycle frequencies. A wave of this
character if laid out on graph paper or
observed through san oscillograph would
appear as shown in Figure 1. A receiver
for picking up such a wave consists of =
vacuum tube detector having its grid cir-
enit tuned to a 300 meter wave length and
its plate cireuit tuned to a 5,000 meter
wave fength. This tube must not oscillate.
Several 5,000 meter radio frequency ampli-
fiers follow, dtter which another ogcillating
detector tube is added, which heterodynes
the 5,000 meter nignal and produces an
audlble sound in the telephones. Such a
receiver is szhown in Figure 2. As the

e

would not atfect the radio-frequency ampli-

flers to any appreciabie extent. In other
words, the receiver would be vesponsive

only to a 300 meter wave modulated at &
5,000 meter rate. It can, therefore, be seen
that several stations might operate simul-
taneously on the same wave length with
different modulating frequencies vorre-

3300 meters and 5,000 meters are chosen ag illustra-
tions only, the carrier wave wmay have any value
(down to 10 meters if one wishes) aud the modula-
tion wave may be a very long one, ¢ven as long as
30,000 meters (10,000 cyclesy. In fact such very
long' modulation waves are pot so likely o rvadiate
and cause Incal QRM. However, waves above 10,000
meters (80,000 cycler) tend ta apoil the Amality ob
voice or music v‘tly as they do in a super-
regenerative receive
0ther ways of modulatmg may be iried but they
shouid all operate on the grid of the woseillating
modulator.

"O‘ﬁ.fe.v'
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FIG. 3 TELEGRAPH TRANSMITTER.

Inductive coupling bhetween set and antenna is
recommended to decrease local interference caused
by the 5,000 meter wave.

Ly—>500-turn coil of honeycomb type or
other eoil with inductance of about 15 to
18 millihenries.

Ly—-Ordinary amateur helix.

Ly~Modulation choke, 6 henries; see de-
gign on page 151 of Ballantine,

Lo~ pounds of No. 14 double-cotton-
covered wire, left on the spool on which it
ecame unless that is a tin spool. Almost
any H-millihenry coil of low resistance will
do. Don't try to use a receiving coil and
don’t dope the windings. If you feel am-

bitious to do a finer joh, wind 500 turns

of No. 14 S.C.C. in 20 layers on a spool
two inches wide, putting 25 turns in each
layer and a

between layers,
not lapping but just meeting.

The core of
the spool should be 2 inches in diameter,
C—0.001 wmicrofarad variable condenser
of good quality; one with “moulded mud”
insulation will not do.
C—0.0005 microfarad variable condenser.
May be omitted and position of grid and

plate clips on helix reversed.

Cy—Any large paper condenser. If 1
microfarad does not stop sparking, put a
100 ohim resistance {60 watt lamp) in series
with it before connecting across the key.

C, and Cp—0.002 mid. condenser of any
kind that will stand the voitage, A small
sending condenser or some Murdock mould-

d sections will do,

Cy—Any good flter condenser’'larger than
1 mierofarad.

Ce—0.005 mfd. mica or glasg condenser.
Most convenient construction is two .002
mica sections or one .004 mica section
shunted by a good .001 variable condenser.
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sponding perhaps to 8,000, 5,000 and 7,000
meters and still not interfere at the re-
ceiver, A {ransmitter which would emit
such a wave is shown in Figure 8. Briefly,
it consists of btwo oscillating tubes, one
oscillating at 300 meters and the other at
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Fi1G. 4 TELEPHONE TRANSMITTER.,

Inductive coupling bhetween set and antenna is
recommended to decrease local interference caused
by the 5,000 meter wave.

5,000 meters, with a common plate supply,
thereby causing modulation in accordance
with the well-known Heising plate modula-
tion scheme,

Freedom from Static
The receiver will respond but little to

Det. sooo melers
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receiving end, two detectors are used, to-
gether with the intermediate radio-fre-
quency amplifiers in place of the hetero-
dyning oscillator. Diagrams of both trans-
mitter and receiver are shown in Figures
4 and 5.

The system may be summed up then as
follows:

1. A radio transmitter emitting a 300
meter wave (1,000 kilocycles) which acts
as a carrier for a lower {requency (60
kilocycles) which in turn acts as a carrier
for voice or audible frequency. The trans-
mitted wave is pictured in Figure 6.

2, radio receiver employing a two-
circnit tuner adjusted to 300 meters, to-
gether with a tube detector having a eir-
cuit coupled to its plate tuned to 5,000
meters which alters the wave character as
shown in Figure 7, thereby leaving only
the 5,000 meter wave acting as a carrier
to the lower audible frequency. This is
passed through several radio-frequency
amplifiers tuned to 5,000 meters and then
to a second detector tube which delivers its
output to the phones or audio-frequency
amplifiers. The output ito the phones of

o

FIG.5 TELEPHONE

static influences as any shock excitation on
the antenna system produces a wave train
at a 300 meter frequency, which does not
et through the 5,000 ineter amplifiers.
{n the other hand, if there is static vn a
5,000 meter wave length, the anienna e¢ir-
cuit and grid circuit of the first tube is
not tuned to it and therefore will not be
aifected appreciably.® Similarly any audible
beat set up by two transmitting stations
on approximately the same wave length
will not get through the amplifiers, Suffi-
cient tests have heen made to prove that
these things are actually true and that all
kinds of interference are practically elimin-
ated, thus revealing the tremendous pos-
sibilities of the system,

For vadio telephone work, the trans-
mitter is practically the same with the ex-
ception of the fact that the voice frequency
is introduced into the grid circuit of the
B,000 meter oscillating modulator. At the

30f course the radio amplifier itself with all iis
batteries must be shielded or it will pick up static
without help from the antenna.

SO0 meters
+

S000
meters l ;i; l Det. __m%)
Bl+ B+

RECEIVER..

course, will, be as shown in Figure 8. The
advantages of the system in brief are as
follows :— .

l fig &
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For actual telegraph work the
eliminating and non-interfering qualities
make it highly desirable. Here, of course,
a 200 meter carrier with perhaps a 4,000
meter modulating frequency might be em-
ployed. One of the features of the system
is the fact that the amount of amplification
at the vreceiving end is practically un-
limited inasmuch as it consists of radio
amplification at 4,000 meters. 4,000 meter

static-

P uat @—q a
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+B

iy—UUntuned primary, { to 5 turns of
annunciator wire wrapped around the jila-
ment end of the secondary.

E—One layer of No, 14 D.C.C,, 40 turns,
wound on tube 4 inches in diameter and
apaced by its own width by winding string
inklbetween. Don’t shellac or varnish the
coil.

L, and I—Tuned radic transformer
having windings of about No. 26 D.8.C. or
D.C.C. wound as {follows. On a tube 4
inches in diameter and & inches long, wind
a short coil with 20 to 40 turns in a single
layer as a primary (plate winding). Start-
ing at the same end and winding over the
primary make a zecond winding of 300
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amplifiers are much easier to construct and
much more practical than radio frequency
amplifiers on short wave lengths.

Any amateurs desiring to experiment
with this new system may obtain detailed
information regarding experiments which
have been conducted by communicating with
the Engineering Department of the Ameri-
can Radio and Research Corporation, Med-
ford Hillside, Mass.
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turns; this will extend considerably above
the primary.

Lo—Tickler put inside the second v,
travsformer on the end that has the
primary winding. Tickler may be # inches.
in diameter and have about 25 turns, ar-
ranged to szlide or rotate. If tube does
not oscillate, use more turns; if it squeels,
use less.

C— 0005 microfarad with low resistance.

(l—001-microfarad variable or & .0005-
microfarad condenser shunted by a fixed
mica condenser of .0005-microfarad capa-
city.

001 fixed or variable,

Electrostatic Voltmeters
By R. R. Ramsey”

“Strays” is an article entitled “SOS

to Meter Makers” which ecalls atten-

tion to the fact that an ordinary volt-

meter when used to measure high po-
tentials, takes & relatively large current
and the power used in the voltmeter may
be a large percentage of the total load.
At times when an electrostatic voltmeter
was needed I have made use of an elec-
troscope such as is used in radioactivity
measurements, In order to get an idea of
the limits of such an instrument I have
recently had one of my students make some
tests.

I shall first describe the electroscope,
which is shown in Fig. 1. The case of the

IN the March, 1923, issue of QST under

*Professor of Physies, Indiana University.

electroscope is a can 2% "x314 "x5" with
& lid made of sheet tin. A tall asparagus
can is about right. Openings about 1"'x2”
are cut in the broad sides of the can. The
lower edges of these openings should be
abonut 134 ” from the bottom of the wean
and the edges on the sides about % " from
the sides of the can. Rectangular tin tubes
A and B are soldered to the outside of the
can and cover the openings just aut.
These tubes are %" long and large
enough to leave a %4 ” margin around the
opening as shown by the dotted line in
the upper view in Fig. . Glass windows
W and 2 are fitted into the tubes or se-
cured to their ends with sealing wax, This
is to prevent air currents from destroy-
ing the delicate indicating foil. In one of
the narrow sides of the can there is sol-
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dered a tin collar €, about % ” in diam-
eter. A short rod or heavy wire R, with
its inner end bent upward, is secured in the
ecenter of the Collar ¢ by pouring melted
sulphur into the collar while a cork (see
upper view Fig. 1) holds the rod in posi-
tion. In melting the sulphur care must
be taken not to get it too hot; when melted

O M
[

@

©

)
.}'u;’w‘rur

Y gre

FIG.1 THE ELECTROSTATIC VOLTMETER

it should be a clear amber liquid. If it
assumes a4 waxy appearance the sulphur
must be discarded., After a few hours
the cork may be removed, leaving an ex-
cellent insulating bushing,

{Note—-Do not substitute any other in-
:}u(ia)tor; nothing else is as good.—Tech.

The metal plate P has soldered to its
back a small length of brass trubing T
which fits snugly over the bent-up end of
the rod R. This supports the plate firmly
but permits its easy removal for the at-
tachment of the indicating foil.

The leaf, or indicator, L is & narrow
strip of gold or aluminum foil, the kind
that tears when touched with the hand.
Sign painters use this material, and are
familiar with the ways of handling it. The
leaf is attached to the plate P with gum
from a postage stamp taking care that the
foil hangs straight and bends a4t & point
near the upper end of the plate.

A scale 8, made of a strip of cross-sec-
tion paper, is stuck to the rear window W
with hot parfin. The paraffin makes the
paper fransiucent. About half way be-
tween the window W and the leaf L there
is mounted a narrow mirror M. When
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looked at thru the window Z, this mirror
should not cover more than half the height
of the window W, also the mirror should
have a straight edge. It may be a strip
cut from any ordinary mirror.

When reading the voltmeter one looks
thru the window Z. One sees in the mir-
ror M an image L' of the foil L. 'The
eve should be moved from gide to side
until L just covers L' {see dotted line in
the lower view of Fig. 1). The scale 8
is then read at the point where L seems
to cross the upper edge of the mirror.
Those that have used an ordinary volt-
meter, ammeter or, wattmeter with a mir-
ror scale will understand this at once.

Calibration

The simplest way of calibrating the clec-
trostatic veltmeter is to connect it in par-
allel with an ordinary high-reading vol.-
meter, nsing a high voltage B or storage
battery to supply the potential as shown
in Fig, 2A., If the high voltage battery
is not available a generator may be used.
If the generator does not have a field rheo-
stat different voltages may be obtained by
tapping a potentiometer made of 110 volt
tungsten lamps connected across the ma-

A
(
'C.' Y ‘{0 i
%wﬁiﬁi’z‘? ()
& ormer 7.
Simater LS for A.C
FIG. 2 CALIBRATING

chine as in Fig. 2B. A transformer may
e used to supply the voltage if the high
reading voltmeter available happens to be
for A.C. use.

Making a Direct-Reading Scale

A calibration-table is not particularly
handy as it gives only a few voltages and
the corresponding scale readings. A curve
should be plotted as shown in Fig, 3. If
desired a direct-read’'ng rezle  may be
made from this curve., 'The direct-read-
ing .scale may then be substituted for the
strip of graph-paper &,
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Range of Electrostatic Voltmeters

Description Maximum
of foil strip L Voltage Range
Aluminum foil 1 mm, wide 75 to 300
Gold foil 1 em. wide 100 to 500
Heavy Aluminum foil .05 mm.

thick and 9 mm. wide 500 to 3000

{Note—Length of the foils not given but
assumed from drawing to be 37)

This last is the upper limit of voltages
for this instrument as sparking starts at
3500 volts. The power used by such an
mstrument is approximately zero since it
iy essentially a condenser whose capacity
is very small from 5-10 centimeters (mi-
m-mlcroiaradﬂ

High Voltage Electrostatic Voltmeters
Electrostatic voltmeters for potentials
between 10,000 and 80,000 volts should
have a case about 6” 19”::715” an insulating
bushing at least 4" in dlameter {sulphur
preferred) and other parts in proportion.

FiG. 3 CALIBRATION CURVE

All sharp corners and edges should be
rounded off. The leaf must be heavier,
hence must be hinged as it cannot bend
as do the thinner leaves. A leaf of .05
millimeter aluminum was hinged by hang-
ing over a small wire.

A high voltage electrostatic voltmeter
can be calibrated by the use of a (step-
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up) high potential transformer provided
that there tis available a calibrated low-
potential electrostatic voiltmeter reading
to say 500 volts. It is necessary to de-
termine first the voltage ratio of the trans-
former. Connections are made ag in Fig.
4 and a small A.C. potential (4 or 5 volts)

kX I

FI1G.4 FiNDING TRANSFORMER VOLTAGE
RATIO.

is applied to the primary of the trans-
former. The primary and secondary vol-
tages are then read and the voltage ratio
of the transformer is— v

Voltage Ratio=--

»

Where V.==secondary voltage read on
the electrostatic metel, and ¥ s PYIMAry
voltage read on the low-reading voltmeter.

The meter on the secondary must be
an electrostatic one. When the voltage
ratio has been found the high-reading elec-
trostatic meter takes the place of V, and
any desired pv‘lmarv voltage iz applied fo
Lhe place of V. and any suitable 150 or
300 volt meter takes the place of V,. One
can then go ahead, knowing that the sec-
ondary voltage is always the primary volt-
age times the voltage ratio, However,
clear thru this procedure the secondary
of the transformer must have no load on
it except the electrostatic meters—ordinary
voltmeters will not do.

Acknowledgement
I am indebted to Mr. Robert W. Fee for
the above data. [ shall be glad to hear
what success is obtained with the larger
instrument.

I.C.W. Without Mechanical Motion

By Howard M. Williams, 9BX()

ERHAPS the best way to describe
this type of I.C.W. ig to begin with
its theoretical action.

Anyone who has operated a C.W.
set which is keyed in the grid leak
has experienced that awiful howl that re-
sults under some conditions when the key
is up. The idea is to make this sound
pretty, be silent when the key is up, and
g0 ahead when the key is down,

Why does the set howl when the key is
up? OQbviously it is due to the charge on
the grid building up to such a point thav it
is able to break down the insulation and
discharge to the filament, permitting oscil-
lation for a very short time, After dis-
charge, the voltage again builds up, und
again discharges when it reaches a certain
value. Fa( ‘h one @f these discharges makes
a kind of *click” in the phones, sometimes
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following each other rapidly, sometimes
slowly, depending on the degree to which
the circuit is insulated. Now if these dis-
charges follow each other at audio fre-
quency we have 1.C.W.

Many of us have experienced this de-
lightful phenomenon, and have cussed our
neighbor for the howl he possessed when
we were trying to work DX, Most of us
are able to get rid of it by better insula-
tion, better tuning, or by changing the

Broadcasting A.R.R.L. News

For the purpose of giving the ama-
teurs of the country the latest and hot-
test information from A.R.R.L, Head-
quarters, there has been organized a
system of broadcasting stations thru
out the couniry. These Official A.R.R.L.
Broadcasting Stations broadcast every
Saturday and Sunday night at 10:30
P.M. Standard Time.

QOfficial messages of about one hun-
dred words are made up from infor-
mation at hand and distributed to these
stations each week. Every station
broadcasts the same information on
the same nights at 10:30 P.M. Stand-
ard Time. Pacific stations use P.C.T.,
Central stations use C.5.T., etc.

Messages are sent in Continental tel-
egraph code at a speed of about 15
words per minute; wave length is usu-
ally about 200 meters. No matter in
what part of the country wou are lo-
cated, it is possible for yvou to pick up
at least one or two of the following sta-
tions: 1CKP, 1CPOQ, 1GV, 1BAC, 1AlQ,
1BSZ, 1BKQ, 2CFE, 2BRB, iFB, 1FD,
1CK, 1BDI, 1IX, 1GL, 2AWL, 2CRQ,
2GK, 20M, 3HH, 3ASP, 3WF, 3AIS,
3JJ, 328, 3BA, 4HS, 4EL, 4EA, 3BMN,
4NT, 4EB, 4HZ, 4BX, 5XA, 5EK, 5ADB,
5VA, 5ZAV, 5XB, 2A0G, 5AE, 5U0,
5U1, 58XBF, BYE, 5MB, 5ZM, 6BBH,
8AJR, 6ABX, 6KM, 6APL, 6ZAM, 67ZH,
6BKE, 7JF, TZN, 78C, 720, 7TO, 9US,
TAGF, 7ZV, 7DH, 7ZU, 8AWP, 38VQ,
8ZW, BATP, 8AND, 8ZAF, 8CED, 8ZZ,
8BDA, 9UR, 9UH, 9CWC, 9DXY, 9DJB,
9AAU, 9BGT, 9BZI, 9EEA, 91l, 9CA,
9MC, ©2APS, 9CFY, 9ADZ, 9AZA,
9BAV, 9ZY, 90X, 9BBF, 9ARZ, 9AVZ,
9DNC, 2DKQ, 9AAW, SAPW, 9AUU.

method of keying. This must be done be-
fore we ¢an proceed, as we want it when
the key is down, not up.

Put & very high resistance in series with
vour regular grid leak, and you will have
a nice howl when the key is down. By
high resistance I mean one expressed in
megohms or fractions of megohms., The
one [ use consists of a pencil mark about
an inch wide and one or two inches long.
The exact value will have to be determined

QST 21

by experiment, The lower the resistance,
the higher the pitch, and vice-versa. .

The fellows in Denver had been wusing
this system for some time but it always
sounded very rough and unpleasant and
was almost placed in the discard when [
found that by raising the filament voltage
slightly above the normal, and adjusting
the set again, a nice even tone could be
secured, ranging in pitch from zero to
infinity according to the resistance in the
grid leak and the adjustment of the set.
in the grid tickler, or reversed feedback,
circuit every adjustment—filament, grid
¢oil coupling, and capacity across said coil
~—changes the pitch.

About the only trouble I have ever ex-
perienced with this system was its failure
to work at all. This I found due fo the
fact that the pencil I used for making the
resistance apparently did mnot contain
enough carbon, for a resistance made using
another pencil worked fine. I do not be-
lieve any harm is done the filament from
running it at the higher voltage (about 11
V. on a fifty watter) as there is only &
very small fraction of the usual plate cur-
rent. The plate does not heat up at all.*

in a panel set a resistance can be made
by dipping a piece of fibre in India Ink,
contact made to this, and a small switch
arranged to short it when using straight
€. W. 'This resistance varies widely with
sets, conditions, and adjustments, so no
set rule can be given regarding it, but the
ham will have no trouble finding what
works best under his conditions — he
wouldn’t be a ham if he couldn’t. This
makes an extremely simple and convenient
I.CW. One has but to open the shorting
switch to change from C.W. to 1.C.W., and
there is no bothersome buzzer or chopper
to be run from an external power supply,
nor troublesome adjustments to be made.

+*We hurdly zgree with the author that no harm is
done the filament by burning it at increased voltage
—-the normal life at 11 V., probably will be about
half that at rated voltage. Tt should also be under-
stood that this system of Y.C.W. operates the tube
at sub-normal output and that it is therefore essen-
tially a short-range svstem.—-Hditor.

Experimenters Take Notice

We have had fine response to our re-
guest for names of experimenters who
wish to take up the problems of the A.R.
R.L., and Department Editor Mason is
now getting ready to have actual work
started.

There’s still room for a few more.
Let's have your name and address, a
sketch of your location and a list of your
cquipment, also the kind of work you are
interested in. :

Come on and help us make the new
Experimenter's Section a live thing.
Write to the Department Editor or the
Technical Editor at once.
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Have A Chat With QST’S Editors

We Get A Lot of Rambling Talk Off Our Chests

By S. Kruse, Technical Editor and
H. F. Mason, Deparitment Editor

¥ we gaze into all these bright and
eager faces we are 1‘femlnded—-~n0
that's a different speech. 'Scuse us

and we will start again.
As we sit staring at the white
and black keys of the L. €. Smith “mill”
we think of so many things to say that it’s
hard to start. (Guess we had better chop
the story up into subjects and treat them
one at a time, Is that alright? Then let's

This Thing Called the “Editorial
Jepartment”

Nobody knows why we are called the
“Editorial Department”; all of us have at
least 19 other things to do. First off there
is the Editor-in-Chief, X. B, Warner, who
is also Secretary of the League and has fo
put 107 per cent of his time on that job.
This ieave~ amlv 30 of *“Kay Bee's”

Thal‘;’s rotten arith-
metlc but it is dbsolutely an airtight fact.
Next after that comes Kruse, Technical
Editor, nickname *“1LQ"”, who spends just
about all his time in tending to the
“League’s Radio Information Service” that
we told you about in the August issue of
(ST. And finally there’s H. F. Mason,
Department Editor, who also spends most
of his time on the queer problems that
18,000 brass pounders and a country full
of experimenters can dig up. Naturally
vou wonder—*If they do that then who
gets . out the magazine?” Well, that’s
where the Production Editor, F. . Beekley,
vomes in; he takes the manuseript down
and “fights the printer” with it.

Going Thru QST

Pick up September (ST and we will go
thru it together and tell you how it
happened. First we will wade thru the
pages that tell about the I[eague and get
to

The Arvticles

The “articles gection” of QST goes from
about page T to the Editorials. This is
Kruse’'s part of the magazine and it’s
about the hardest pd]t of the magazine to
adiust to everyone’s wishes, &till the mail
brings many more roses than bricks and
on the whole we feel satisfied—*to try harder
the next time.

The Editorials

Next after that come the
Editorials is the private section
Editor-in-Chief.

editorials.
of the

“The Departments’’
After Editorials there come the “Depart-

ments” and these run to the advertising
matter. These *Departments” are run by
Mason and age entirely his work except

for the material in the “Operating Depart-
ment” and “Club News” which is furnished
by Tratfic Manager Schnell.

The Advertisements

Don't overlook the ads. They are the
product of our hard-working advertising
manager BEd. Adams. He isn’t on the
editorial sztaff and there isn’t an excuse
in the world for dragging him in cxcept
that it's his section that pays for QST
and keeps the League going. And have
you ever noticed that QST wever prints
any foney ads? We have refused a good
many hundreds of dollars worth of bunk.

Why Did You Print That?

Onee we talked to a citizen of Arizoney
{that’s what he called it) who wag "‘agoin’
to Old Mexico 'cause there aint no excite-
ment around here no more.” He should
have joined the ST staff and ¢
make everyone lmpp\f with the muﬁ’ he
printed. We have a little rule to the
vffect that a wood article draws abcru‘r;. 0
roses, a pretty good article draws 15 roses
and 15 bricks and a rotten article meets
with a dead silence.

There isn't any suech thing as making
everyone happy. If we tell how to abuse a
S-watt tube so as to get 100 watts out of
it all of our scientists and experimenters
{there ave thousands of ’em) give us the
grand razz, [f we print a serious articie
telling how to measure antenna resigtance
all the brass-pounders say “Blaaah!” und
start to chew the moulded-mud sockets off
their sets. ory is met with shrieks
of delight—-and zhowers of bricks,

How to Tell What to Print

As we suid before, you wan’t always
mdke _everyone happy _ But_we do know
an\t ‘of the nme»wthev tell us so. We
watch the demands of the members as ex-
m‘esséd 1n their letters and when quite =
few ask for any one thing in QST they
get lt—ught now. At other i1me< we are
able to watch legislation and know that
there will be a demand for vertain dope
before the letters ask for it. For instance
we foresaw that filter dope would be in
demand and Dellenbaugh’s article has been
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enormously appreciated; dozens and dozens
of letters say so.

But to be Yeal sure that someone wasn’t
nursing a valuable opinion we asked for
kicks and printed a full-page question sheet
on page 126 of the August issue. Well, we
wot back a wagonload of them and thev
agreed  beautifully — practically everyone
wanted the same things.

The Aunswers to the Questionnaire

One thing about them was funny—almost
half of the papers said—“Don’t make vour
articies so technical” and then followed
that up with “Give us another number like
the May issue” {antenna rnumber). Now
it happens that the May issue was full of
technical articles—it was as heavy ayg a
bride’s first fruit cake. How we are sup-
posed to make a number like that and still
be “less technical” is clear past us, We

WE GET WILD CIRCU !TS THAT ARE
SUPPOSED TO BE BRAND NEW ——

figure that what is wanted is technical
articles about the things that are bothering
most operating amateurs. That's what we
are doing, but we can’t print a May issue
each month ‘'rause we had to heave out
everything else to make room for articles
that time.

The answers to the guestionnaire came
from ithe brass pounders, the message
hounds, more than from any other gang.
You did not know that there was anyone
alse in the League? Man, man, for every
message shooter there are dbout 3 1ellowq
that can bhe classed as “serious ecxperi-
menters”-fellows like Groves and Murray
and Reinartz and Sturley and Budlong and
Hatry and Best and West—you’ll find their
names in QST because it's the experimenter
who solves the hrass-pounder’s problems
and writes articles about them.

Then why did the answers come from
the brass-pounders? Simply because the
#xperimenter has no particular department
of his own, no particular person with whom
he keeps contact as does brass-pounder
with the Traffic Manager. This showed us
that there was call for a sort of “Experi-
menters Service”, In the past month we
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have felt our way. We are now about
ready to pass a flock of problems out and
zet a big gang at work on them—they
should clear up a lot of knotty problems
in short drder.

Club News Dies

We also found out that the “village jour-
nal” method of reporting anything that
any club does is not popular even if every
radio paper has been doing it since 1890,
We were invited by a large chorus to “Can
afiiliated clubs as a cut-and-dried-depart-~
ment and print only unusual stunts.” That
has been done.

The Covers
There was also a large and joyous chorus
that jeered at the “detachable covers” that

the printer puts on. This was news to the
printer and he has changed his glue,

~WHEN WE GET THEM UNSCRAMBLED
THEY ARE SOME OLD STANDBY.

The Kicker

Then of course there was the man with
a near-grouch—the lad whose station
description hasn’t been printed vet or
whose article didn't guite make the grade
but is being kept for the use of the In-
formation Service, HSome of the men are
“off us” and unless we print that artlcle
or descrlptmn at once they are “going
out in the yard and kick down the antenna
pole and take up golf—enclosed find ?p"
for a year’s membership and subscription.”
Doggone it, we do our very level best to
pick the best there is and anyone can see
that you can’t deseribe all the stations in
the U.S. every 12 months. All we can do
is to describe about 30 that have some
cspecially remarkable thing about them, or

-else that have done fine consistent work.

Eivery district gets the same chance at these
positions—check it up and see.
Now we come to the main storm-center—
The Operating Depariment
Every solitary brass-pounder in the U.S,,
every message-hound in all the divisions,

would like to see his division get 10 pages
and the rest of the divisions get half a
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page each. We have a cartload of Jefters
to prove this. He wants more space and
b’'gum he is going to have it or get the
bum Division Manager canned. Now as
a matter of fact the space for the 0.D. is
split up by Tratfic Manager Schnell accord-
ing to the number of A.R.R.L. stations in
that division; the way to get more space is
to go out, help the AD.M., and get more
A.R.R.L. members in your division; Then
make them a.pplv for Htation Certificates.

Now szomeone is about due to rise up
any say “Well, then, enlarge the magazine.
Mow it is untortunate but

QST Has to Pay the Printer

The only way to make QST still larger
{have you noticed how much bigger it is
than 5 years ago?) is to have more income
g0 that we can pay the printer for a larger
magazine. Natural answer to that iz
“Raise the subscription price.”

The Advertiser Pays for QST

But to make (ST twice as hig and pay
for it from subscripiions would mean that
eaca copy would cost about $1 to the man
that read it. You see the income of & maga-
zine is not from subscriptions nor from
newsstand sales so much as it is from ad-
vertising. That’s a sad faet but it's a fact
and we mlght as well face it. The only
way to increase the size of QST is to get
more ads or make the ads pay more per
page and that cant be done unless the
League gots bigger. It's up to you—
hustie up some members., Remember that
word MEMBERS, not fellows that get QST
off the newssland., £ we had about fen
men like Corlett this League would be twice
as big., Why, he has nailed practically
every radio man in Texas. makes most other
states look sick, and—uw, shux, we have got
off the subject again.

“There Ought To Be More of This”’

The biggest demand of all was for more
of this, that, or the other, kind of article
or deparnment Now as we just explained
—we can’t make the magazine bigger unless
the League gets blgger As long as QST
is at its present size there is only one way
to put aonything in and that's to throw some-
thing else out.

Writing to the Editors

It’s & good idea when writing to the
Editorial Department to address it just
that way: “Editorial Department”. And

above all don’t inflict on the Circulation
Manager or the Traffic Manager a letter
that has in it some «questions for the
Editors.

How fo Send in Articles

If you are qendmg in an article or a sta-
tion description it will help us enormously
if you will type it on standard typewriter
paper and double-space it. Then we have
room to make notes on it. And by the

‘sending, receiving, or soldering?
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way—iet’s have your name and address
complete on the leiter. The envelope never
gets to us; Larry pulls that off in the outer
office. Drawings of ecircuits can just as
well be in peneil, friend Harry Hick re~
draws most of ‘em anyway ito make the
style uniform. Photographs, however, have
got to be GOOD. No ordinary amateur
snapshot of a set is good enough to make
a halftone from, unless the print is especial-
ly and beautifully clean-cut. If it’s going
to cost too much to get o big photo made
on the chance of getting it into ST, then.
let us have a snapshot to judge from.

Dizzy Letters

This hasn’t a thing to do with the last—
we just thot of the funny letters that trail
in here, Of course you all start to think
of the kind that the B.C.L. writes. Our
own gang can ask guestions that are fully
as woozy. We get wild circunits that are
supposed to be brand new and when we
et them unscrambled they are some old
standby that we all know zbout. And the
Tech. Editor has received 20 or 30 questions
from fellows who forgot to sign their letters.
Lately we have had several requests for the
“best cireuit you ever printed”. Now what
does that mean? The best cireuit for what,
In the
same class with that is the lad that wanted
us to help him sell 2 new contraption that
“get’s 'em all every nite but which you
absolutely must wnot tell anyone about.”
Don’t quite get the curves on that either—
sell it but don't let anyone know about it.
That’s what keeps life from getting stale.

Signing Off
Well, we've just come back from SAQO

where we did some mighty mteres,tmg' an-
tenna work—itell you about it in QST when

we get thru figuring, That made a lot of
letters stack up, and there is a daily allow-
ance of 60 to be dictated. (iess betier get
at it—want to get home before @ so as not
to go to sleep with the cans on.

Let’s hear from you once in a while,
O’ Timer. Good night.

L and MN

CONVENTION STORY

The complete story on the Second Na-
tionai A.R.R.L, Convention will appesr
in our next issue—don’t miss it.
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Desert Radio

By Ludwig Stanley Landmichl

N the Eastern slope of the Rockies,
where the Big Wind River cuts
harshly through the Red Desert of
Wyoming, the United States Re-
elamation Service had established a

camp for the hundreds of men who were
building the huge dam and headgate for a
85-foot irrigation diteh which wandered
snakily across the desert. The men were
paid in cash which always arrived at camp
on the last day of the month coming from
the Riverton Headquarters, Pay-day was

outdoors, leaving the office door open, and
went around the corner of the building to
the shed that housed the electric light gen-
erator and its gas engine, Reaching into
the shed he closed the line switch and re-
turned to the office.
* ¥ * ¢

Under the stage of the Acme Theater
at Riverton, 35 miles down the river from
Reclamation Camp, is the tiny radio room
of TAHC. The sending and receiving ap-
paratus stands on a bench built against the

A nice clever little fiction story, ¢h? Not a bit of it, Old Man.

depicted by Mr,
them into an mterestmg story.

The events

Landmichl actually happened and the author has mserely. woven
So while you are entertained by reading it,

remember that it records an actual service rendered the community by Amateur

Radio.
above—~Editor.

the first of the month so it was necessary
for Walt Dillon, the timekeeper, who also
acted as paymaster, to work late into the
night to get the payroll straight and the
money sealed in the little envelopes.

It lacked but half an hour of midnight
on the last day in September, 1922, when
Walt closed his time book, sealed the last
envelope, and dropped it into the low metal
cash box which he placed in the heavy safe.
He swung the safe door shut but did not
lock it for he had yet to put in several
books that he had used in his work. He
picked up a couple of books from the desk
but as he turned to the safe his gaze swung
to his radio set and an uncontroliable de-
sire urged him to try it out.

Walt was an enthusiastiec radio bug and
had but recently installed his sending and
receiving set at the camp office. The sending
set, « phone, was not entirely finished but
eould be put into temporary working crder
with a few minute's work. Walt stepped

7AHC, the station that did the good wovk, is shown in the photograph

conerete foundation of the bulldmg A
3-stage amplifier connects the receiving set
with a Maygnavox loud speaker on the stage
above.

On the same night of that last day of
September when Walt Dillon was getting
ready the month’s payroll a 12-reel feature
photo-play was being run at the Acme
Theater. It was nearing midnight when
the picture came to an end and coincidently
with its iinish, Baxley, who was operating,
switched on the Magnavox. Warned by
the strong click as the connection was made
those who had risen from their seats
dropped back silently. ‘There came over
the audience a heavy suppressive hush
which smothered their gaiety as a heavy
wet blanket smothers the merry c¢rackle of
a tiny flame.

For a moment there was silence; then,
with startling plainness, there came from
the metal mouth of the Magnavox a sharp

ery for help and 2 loud explosion. An
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Dillon finally regained consciousness the
instant Jater something fell heavily and
seemingly ecarried with it some piece of
furniture that crashed loudly.

A murder had been committed some-
where|

In the radio room Baxley sprang to the
phone and called the sheriff at Lander.
He was almost instantly informed that the
sheriff was in Riverton. As he hung up
the receiver geveral men from the audience
rushed into the room,

“Hunt the sheriff, quick!!”, eried Baxley,
“he’s here in Riverton. Bring him down
here at oncel”

Heveral rushed out and Baxiey started
his motor-generator and began jarring the
ether in a hasty attempt to locate the
crime.

The sheriff 4ppealed suddenly and asked
“Who's killed!

“I don't l\nowy Baxley veplied, speaking
rapidly. “There’s only one station near
here that has a radiophone and that’s clear
over at Lander—no, hold on, Walt Dillon
at the Reclamation Camp has just put in
a phone.”

suddenly Baxley's excitement increased.

“Sheriff, this shooting affair came in
strong and clear and I wouldn’t be sur-
prised if something has happened to Walt.
The pay money goes up to the camp at the
end of the month and he makes up the
payroll the same night.”

The sheriff promptly reached for the
telephone and asked to be connecited with
the camp. There was no response.

“Boys, let's go!” the sheriff said.

As the men left, Baxley turned to his
set and again the voice of TAHC asked in
vain where the shooting had been com-
mitted.

5 @ # *

An hour and a half later the sheriff and
men arrived at the camp in a driving rain,
The entire camp was in darkness except
for a tiny streak of light which came from
the small office window and cut into the
blackness of the night. The sheriff opened
the door and stopped stiffly, the men be-
hind eraning their necks to get a better
view.

There, un the floor beside an overturned
ehair, near the radio eguipment, lay the
timekeeper. His outflung right hand still
held the microphone: his tanned, bloodless
face was turned up te the glare of the
transmitting tubes above him. From under
the edge of his coat a pool of crimson
showed,

The inactivity caused by the scene was
suddenly broken by the sheriff who strode
to the side of the timekeeper, gently picked
him up and placed him upon a flat topped
desk where they cut the clothing from his
shoulder and examined the bullet wound
from which the blood was still trickling.
Quickly the camp was roused and the camp

o
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doctor summoned. The men jerked off their
coats to pillow the timekeeper’s head while
the doctor began to dress the wound. No
probing for the bullet was necessary for it

“had gone through, leaving an ugly hole.

Owing io the great loss of blood the
tlmekeepel had suffered, the doctor doubted
if consciousness could he revived very soon.
An examination of the open safe disclosed
no money whatever, a positive proof that
robbery was the motive of the shooting.

“How many were there and which way
did they go?” the sheriff asked himself.

The timekeeper could not talk so the
sheriff had to depend upon his own wits,
He searched about the office carefully while
some of the men rushed out with a search-
light and began scanning the ground for
recent automobile tracks. All signs of tire
tracks though, had been obliterated by the
rain, )

The whole ecamp was now astir and
brightly lighted, but a search from one ¢nd
to the other vrevealed no clue and the
searchers veturned to the office. An at-
tempt by the sheriff to use the ielephone
disclosed that the wires were cut., These
the cump electrician hastily repaired and
Baxley at TAHC was given the details of
the \hommg The surrounding towns were
quickly notified of the crime and ag soon
48 was possible the roads were patroled.

Diubeis, which was up the river and in
the mountains, could not be roused and the
sheriff gave it up.

“Sure a sleepy bunch up there if they
can't hear a telephone ring!” he said dis-
gustedly. *“Some of you fellows better take
a ecar and go up there and see what you
¢an find out, though I hardly think you will
find anything up that way. [ think these
fellows went the other way!”

* * * #

Under the stage in the tiny radio room in
Riverton, Baxley locked himself in; he

wanted no interference. Constantly he was
sending out the news and after tuning in
on the receiving set found that even Cal-
gary, way off in Canada, was hearing TAHC
and awaiting further developments in the
ease, while other gtations reiayed the news
along by code and voice, Both radio and
the wires had done their duty faithfuily;
the whole of the mountain states was
roused,

When the auto of armed men had reached
Dubois they eould find no one who had seen
or heard any automobile pass during the
night, and they telephoned this fact to the
sheriff, who was now in Riverton.

The sheriff was at his wits’ end, he could
do nothing. It all depended now on the out-
siders, it was up to them to question all
strangers.

Puring all this time Baxley stuck close to
the radio instruments and awaited anxious-
Iy any knews that might come in. When

L1
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camp rdoctor telephoned a description of the
bandit to Riverton and Baxiey sent this
out broadeast. It was not untit late in the
afternoon, though, that the {elephone bell
rang again in the tiny room and he reached
out to answer it.

“Are you Baxley?”’ the receiver spoke to
him.

“Yes, this is Baxley,”

“Well, we've got your man,” came evenly
over the wire. “We're bringing him right
down but it will be late tonight before we
wet there!”

The man had hung up, cutting off the con-
nection before Baxley could ask a guestion.

endless. wait to those
wathered in the radio room, Winkley, a
mountaineer, and two forest rangers
brought in the bandit and turned him over
to the sheriff who had come during the
evening.

Baxley was loaded with questions, but as
quickly as possible he got the crowd out of
the radio room and sent vut the news of
the capture. Then he was free o put his
duestions,

“Where did
asked.

“We got him up in the mountains,” Wink-
ey returned.

“But how did you know about him? The
men who had gone to Dubois in the car
could find no trace of him!”

“Well, he went through Dubois only two
ar three hours after midnight and of course
no one would have noticed him at that
time,” Winkley replied.

“But how did you know a bandit was at
large?” Baxley was perplexed.

“That’s sasy,” said Winkley, filling his
pipe and lighting it, “you see, we've got a
hunting camp up near Black Rock and I
had my wireless outfit along to entertain
the dudes who are hunting with us. E,ast
m,crht after we had our supper I was going
to give the dudes a radio concert but vou
ecame in like a ton of lead with that bandit
dope.

T

After an aimost

vou catch this fellow?” he

Bo early this morning we were out look-
ing for game with the glasses and we gpied
an erapty car standing below us on the new
road to the Yellowstone Park. At first we
thought it was a hunting party but th61(‘
was no camp near the car nor any peop’e
around it.

“At once we thought of the bandit dope
vou sent out last night, s0o we rode down
to the ear. There wasn’t a soul in sight
and we found that the gas tank was empty.
Another thing that looked strange to us
was that the car had a Colorado license
on it. Ahead of the car in the road were
the iracks of one man headed towards
Moran and this too didn’t look just right,
because gasoline is very much nearer the
other way and the fellow certainly knew that
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he had recentiy passed a gas station. Well,
we started after him in a hurry and soon
came onto him as we rounded a sharp bend.
He ducked off the road into some brush and
tried hard to hide the hand bag he carried,
but we saw this and he gave it up. We took
his gun and then the bag and made him
walk ahead of us in the road. Of course,
we looked into the bag and found the money
and then we knew we had your bandit. S0
we took him to the ranger station from
where | phoned you and then after getting
some gasoline into the car we started down.
The sheriff says the car was stolen in
Denver.”

“But where was the fellow headed for up
that way?”

“Well, here’s the idea; if he had had
enough gas to get him to Moran he would
have crossed over to the old road leading
down Green River way and that would have
taken him out of the mountains on the
other side. He either knows the country
or else had studied a map showing that
road.”

“Oh! &o that’s how he figured his get-
away. Well, I am sure glad we got that
bird,” Baxley exclaimed. *“And we got him
through wireless!”

“Yep, through wireless.”
plied. ‘“Derned
wireless!”

Winkley re-
handy thing—that there
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A C.W. Transmitter Deluxe

HE transmitter shown in the aceom-
panying photos is & plece of work-
manship that incorporates several
features of interest to members of
the A.R.R.L. This set was first

exhibited at the Second District’s Radio
Convention in March of this wear. It is
the resuit of experiments performed at
astations 2XE and 22V of A, H. Grebe and
b0-watt tubes are used in a Hartley vir-
Co., during the past year. Four so-called
enit, Transmission by CW., LCW., or
Phone may bhe effected at will by means of
a special switch. Two of the tubes arve con-
nected as modulators according to the
Heising azystem when phone or LC.W. is
used.

Referring to the front view of the trans-
mitter, the meters from left to right -in the
top row indicate the values of filament
voltage, oscillator grid ecurrent, oseillator
plate current and modulator plate current.
The meter to the extreme left of the panel
shows the generator voltage and next to
it is a switch for selecting either of three
wave lengths for transmission. A Weston
0-8 ampere meter in the center of the
panel indicaies the antenna current. A
three-position switeh to its right provides
a means for transmitting on C.W,, .C.W.,
or phone, while & meter showing the modu-

e

at the extreme
In the original plans
for the set there was also a8 meter cali-

Iator ;;‘rld current appears
right of the panel.

brated to read percentage wodulation.
This was to have been connected across the
gecondary of a transformer in the modula-
tor grid ,*11‘<,u1t. The secondary of the
transformer has several taps which pro-
vide & means of causing the meter to read
sccurately on several values of plate cur-
rent.

Power for the plate circuit is supplied by
an Esco motor-generator delivering 1500
volts at the output terminals and operating
either from 110 or 220 volts A.C. To the
feft of the operator is & cabinet housing
the filament rheostat and the generator

field rheostat, with the adjusting handles
extending through the side. The filament
transformer and filter system is mounted
on & shelf underneath the table top.

External connections to the set are all
brought to & set of terminals on the rear,
arranged through spring contacts so that
the complete transmitter may be slid for-
ward on a runway without having to undo
any wires. The ecabinet, which is of bake-
lite, has all sides hinged so that the inside
of the set is readily accessible.

Perhaps the most novel feature of this
transmitter iz the manner in which the

tubes are kept cool by means of a motor
driven exhaust blower. The transmitter
ig built with a false bottom, thus forming
an air duct, and there iz a glass chimney
over each tube. A current of air is there-
by drawn in around the top of each tube,
ing through the false bottom, thence
out through the blower.

The arrangement of the Pssentlal parts
01 the set may be seen by reference to the
view of the back of the set. The main in-
ductance is shown mounted wertically at
the right-hand side of the cabinet while
the counterpoise loading inductance is
mounted horizontally in f{ront of it. The
inductance frames are engraved with ihe
whole and fractional turns number to
facilitate the recording of adjustments. A
switch ai the left of the rear view of the
set ig connected to vary the grid leak in
four steps from 2500 ohms to 10,000 ohms,
The szingle-layer coil mounted vernc&lly be-
tween the tubes is the radio frequency
choke coil in the plate circuit. The relay
key and break-in relay can be seen to the
left of the tubes.,

This set is now a part of the regular
gstation equipment at 2XE. During trans-
mission tests, straight C.W, has been re-
ported by amateurs on the West Coast, and
voice and tousic has heen veported as
heard clearly at 2000 miles.

M,
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“Wireless North Pole”

HE accomplishment of 1ANA in work-

ing WNP, the MacMillan arctic
schooner “Bowdoin”, on August 27th
must stand as another notable amateur
feat. The “Bowdoin” was then in North
Latitude 78°30°, within fifty iniles of her
0b1ect1ve, Flagler Bay, and something like
2500 miles north of TANA. It is not the
overcoming of this distance that is remark-
able, nor that it happened in midsummer;
‘the astounding thing is that communication
was established when WNP was in a loca-
tion where the sun does not set for months
and where daylight covered =z
of the distance between the two stations.
Frevious to this the “Bowdoin” had last
been worked on August 3d, when thirty
miles southwest of Disco 1sland about a
third of the way up the Greenland Coast.
For more than three weeks not a peep was
heard from WNP. Then it was remem-
bered that Operator Mix had complained
that as he progressed northward the inter-
val of darkness was decreasing steadily,
until at that time he had but two hours of
“night” vut of twenty-four—the sun didn’t
set until 11:30 p.m. and it was up again
by 2 o'clock—and he could hear signals
onlv during the short period of darkness.
It was obvious, of course, that the ‘‘Bow-
doin” had traveled into the area of con-
tinuous Arctic sunlight and so no signals
were getting thru. Her set could not be
expected to cover any such distance in day-
light, and all amateurs know that if there
has to be daylight at one end of *‘the line”,
gignals get thru much better from darkness
into light than vice versa, and even that
was against us. But we had an abiding
faith that there would come a time swhen
conditions were right, when there would be
a little *hole” in the uabsorbing area of
ionization, which would permit a signal to
get down to us; and we knew that if that
signal got thru an amateur would hear it.
Now we uee, fellows, the reward of per-
severance. For three weeks Bourne of
1ANA sat on the job, listening for his
friend Mix on WNP; the right conditions
came and the mgnals were interchanged,
weak and fading it is true, but enough to
relieve anxiety for the safety of the brave
little ¢rew and to tell the world that the
“Bowdoin” was “almost there”. We are
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filled with the greatest admiration for this
achievement., Only amateurs could put it
over,

The worst of the difficulties of communi-
cation with WNP are now past. Just as
our own days are growing shorter, the
Arctic sun is circling nearer and nearer the
horizon, and by the time this issue of QST
reaches our readers Mix again will be
having “nights”, Short tho they be, they
will get longer ag each twenty-four hours
rolls by, until finally the sun appears no
more and the long Arctic night of many
months duration has started. With 1ANA’s
convineing demonstration that even day-
light cannot shut off WNP for long, need
we have any worries? We know that sig-
nals then will be reaching Mix from the
entire northern hemisphere and, barring
the effects of aurora, he should be able to
work any of us when it is dark in North
America, and, as he will be in continuous
darkness himself, European amateurs when
it is night in Europe.

The best time for American and Cana-
dian amateurs to try for WNP is on Mon-
day nights after guiet hours. We've got
a erutatlon to uphold this winter, fellows,
but it should be lots of fun at the same time,
fm('i we have a brother “ham” at the other
en

Fall WX!

9 AY for winter, gang! &he’s coming,
to be, too. It looks to us like we
and a great old winter she promises

were all lined up for the greatest season

American amateur radio ever enjoyed.

Our average of skill with C/W. has
reached the point where we have done
better this past summer than we ever hoped
to do in winter. The west coast has heard
1s and 2s and 33 and 4s all summer, and
6s and 7s have been snafiled along the

Atlantie right thru July and August, while

intermediate 9s have worked both coasts

night after night. (Try to do that on
spark!) How much greater, then, must be
the things in store for us this winter! Do
you remember those “boxes” we used fo
run in each issue last season, summarizing
the month’s records? Well, sir we don’t
believe they’ll be able to hold the chronicle
of what we do this winter, and we haven’t

quite decided what to do about it. (Run
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‘em in 6-point, sumebody said.) What with
Transpacifics, and ‘‘westbound” Trans-
atlantics, and two-way trials over both
oveans, and WNP to watch for, we're going
o be as busy as a one-armed B.C.L. with
a {7-knob tuner. Qur advertisers sense it
too, and they are presenting their best in
OST's pages. {(And say, gang, when you
wmte them, be sure fo mcntlon ST, for we
have to show them results to keep their
patronage, and that’s what pays our print-
ing bills.}

Our shorter waves are going to be the
scene of much new work too, There are
lotsafellers down on 150 to 165 now, having
the time of their life with little or no QRM,
and just itching for company.

One of the nicest aspects of the whole
husiness of winter prospects is that we
don’t have to wait for any new invention
to be able to cash in op them. We've got
the sinff now: our shorter waves; our

TOW. transmitters; and for receiving,

who wants anything better than a good
tuner wound with big low-resistance wire
and equipped with low-loss condensers and
a picked detector tube?

Are you all set for fall, O.M.? If wou
dom’t want to be left out of our biggest
mnter vet, better get a move on, for QRN
is dmappeanng and every night the sigs
pound in more JSA,

Fishing
E'VE got a new game all our own—
logging during quiet hours. We
don’t mean logging violators, hut

takmg advantage of the ditfference in time
to fish for stations in other time uzones
whose quiet hours are e then in opera-
tion. As most of one's neighbors are quiet,
it is easy to get good DX and it provides
an mtprestlng way to spend the fime while
the ¢ lock runs around to 10:30,

Here iy how it works. When & o'clock
vomes around in the eastern states and
amateurs on Eastern Time start their quiet
period, it is only 7 o'clock in Central Time
and all kinds of 9¢ and 53 ean be logged,
to say nothing of dozens of Canucks, most
of whom would be smothered in QRM from
nearer stations if it were not for the qulet
period. When it gets to be § o'clock Cen-
tral Tlme, the entire eastern half of the
country is silent and the western boys roll
in by the carload. Soon nobody is going
but the Pacific (oast fellows, “and there
will be many five-watt 6z and 7s bagged
on the east coust this season just hecause
Tnele Sam has put into practwai operation
what we once DIODC‘\ed for ourselves—
“listening hours”. Then when the west
coast guiet permd begins, the Atlantic
Coast amateurs will just have opened up,
with all the rest of the eountry guiet, and

w
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the western fellows will have a chance to
go fishing. Hour by hour as the quiet
period passes dlfferent sections will come
back on the air, with pelfe(tlv gorgeous
&han(,ea {for testmg our new receiving dope
--gnd in the early evening hours at that.
There ought to be plentv of opportunity to
bag good lists of “Calls Heard” over the
xequlred 1000 miles.

Talking about quiet hours, let us say a
word about violations. Most of us some day
expect a Z license fo use the entire ama-
teur band {rom 150 to 220 meters, asx soon
ag we get real D.C.C.W, But the Depari-
ment of (lommerce stipulates that such
license will not be issued to any amateur
convicted of violation of regulations, They
will tighten down on us now that eold
weather is approaching, and fellows caught
transmitting during their guiet hours are
sure to get “nailed”. And that spoils for-
ever the chance of getting a special license.
It isn’t worth the risk—don’t slop over on
vour guiet hours.

New Zealand

F we should ever get run out of the
United States we're going to head south-
west and never stop until we hit New

Zealand. And there we want o stay, for
in that little country there is amateur radio
more nearly like we know it in the Siates
and the Dominion than in any other country
on the face of the globe. We get a little
magazine from down there, “New Zealand
Wireless & Broadeasting News”, published
in Wellington, and it does our heart good
to read it, so muech does it resemble our
early days in amateur radio. There iz the
same old amateur spirit, the same decisions
ag to what is the best apparatus to use,
the same skill in getting results. To any
of our fellows who are interested in watch-
ing the history of American amateur radio
re-enacted, we cheerfully vrecommend this
magazine,

The New Zealanders start with two big
advantages; first, they have no sparks but
enter the game with tube transmitters and
radio- frequencv amplification; and, second,
their receiving conditions seem to be little
short of marvelous. In common with the
Australians they are past masters of the
gentle art of getting real transmitter effici-
ency and reaching out with but a few watts
input, and their ;eceiving record in the
recent “Transpacifies” was greatly superior
to that of the “Aussies”, as they eall their
neighbors in Australia. In New Zealand
the government has not yet decided definite-
ly on its amateur policy but their attitude
is a liberal one and temporary transmitting
permits are being issued for 200 wmeters,
the calls being 3s and 4s. In Australia the
amateur wave is 400 meters, the calls again

{Conelnded on page 43)
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The Operatin
Del:al;l,-tmentg

F. H. SCHNELL, Traffic Manager
1045 Main St.,, Hartford, Conn.

il ] T TO

ITH a certain amount of pride, the

Operating Department opens its

ledgers and presents its person-

nel to the AR.R.L. and readers

of OST. Quietly, but steadily,

has the work of forming this organization

been going forward for some months. It

represents a diligent and careful search
for the best we have in our membership.

The search hasn't ceased, nor will it, as

we hope to locate many more available ama-

teur gtations and with our present organ-

ization we can work more ¢ificiently and
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We do want to mention that at this time
an emergency communication system is
being formed for the American Railways
Association to hbe used when ull other
means of communication fail. Very often
railroads are faced with snow storms and
washouts which have cut off communication.
It is in these and other emergencies that
we must have a material organization pro-
ductive of results. We must have the best
amateurs available and we believe we have
most of them.

Message Traffic Report By Divisions
AUGUST

CW. SPARK TOTAL

DIVISION Stns. Msgs. Stns. Msgs. s_t_ti Msgs.
Atlantic 104 4432 10 617 114 5049
Clentral 83 5291 5 116 88 5407
Dakota 33 1310 2 4R 35 1358
Deita 5 121 e e 5 121
Bast Guif 19 680 2 24 21 704
Midwest P4 2374 H 107 57 2481
New KEngland 60 1658 - e - 50 16568
Northwestern 17 836 5 18 841
Pacifie
Roanoke 23 1359 15 24 1874
Rocky Mountain 9 688 - 9 088
West Guif 65 3192 70 89 3262
Hawailian { 121 - 4 121
Ontario 16 416 e 16 416

Total 490 25478 1002 520 26480

C.W. Messages 25,478—96 %
Spark Messages 1,002-— .t

rapidly. Qur ()perating Department will
grow steadily. There is always room for
more and we are anxious to enter new sta-
tions upon our roll. Vacancies exist. They
must be filled with the right kind of mater-
ial. Perhaps you would like to take up
official duties in some way or another. Per-
haps you know some other amateur who is
interested in this work. If so, we would
like to know it.

“What good is such an organization?”
is the question many will ask. Space
doesn’t permit all the answers we know.

Each month following, corrections, ad-
ditions, or eancellations will be made in the
Operating Depariment, thus enabling every-
body to keep an accurate list.

Abbreviations in titles are: D.M.—-Divis-
jon Manager; A.D.M.—Assistant Division
Manager; D.S.—District Superintendent;
C.M,—CCity Manager; E.A.—Executive As-
sistant; R.M.~Route Manager; O.R.S.—
Official Relay Station.

It wouldn’t surprise us if there were
some errors, and we will thank you if you
will advise us of any vou find. We want
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the list correct and as accurate ag it can
be made,

Mr. H, L. Reid, 4KU, Atlanta, Ga., has
been elected and appointed manager of the
East Gulf Division. The list of personnel
for that division and the Northwestern
Division will appear in next QS7T.

Mr. 3lenn H. West, 72U, Billings, Mont.,
has been elected and appomted manager of
the Northwestern Division.

Of course, the regular activity and traffic
reports could not be inciuded in this issue,
The total traffic figures are given for each
division. There were some szplendid re-
ports, too.

11T takes first honors; incidently he is
the only “Brass Pounder” this month.

z&@*@*@*** rdedddededbdd it ddhdd
i F. 8. Huddy, 1IT 8 ¢
ﬁ Providence, R.1. 1
- New England Division i
,'g 122 Messages. "g
Ty #am-m FELEEEESE PESEEELE

ATLANTIC DIVISION
Delaware, Maryland, New Jersey, New York,
Pennaylvania, District of Columbia,
DM, —Charles H. btewart, St. David’s, Pa.. 328

.SOUTHERN SFCTXON
Maryland, District of Columbia,

Peunsylvania.
EA—E B, Duval}g 1514-81st Ht., N. W., Wash-

ington, D.

Delaware,

Delaware {Dists. No. 1 to No, 3.3
ADM—H. H. Layton, 205 Washington S§t., Wil-
mington, 3ATS

Dist, No. i—County:
D.S.—R, T. Shaw,

3AFRB
DRSS ~-ZAFB, JAIS,

Dist. No.

New Castle,

1914 Park Drive,
3Bss,

Wilmington,

Dist. No.

Dmtrlct of Columbia.
A.D.M.—-u--H. J. Wadswaorth, 70 V. 9t. N, W., Wash-

ington, Sd4J §
2020 First 8t. N, W., Wash-

D.S~H. L. Strang, I
#AJTH, 3ALN, 3ARO, 3BHM,

ington, 2TL
ORS.m--—uNOF nAB
JL, 54J, 8KM, SLR. 30D, IPZ.

W’I‘

Maryiand (Dist. No 1t No. 8.3
ADM~—G. L. Deichmann, Jr., Pk, Hights and
Bancroft Ave., Baltimore, AHG

No. I—oungies: Cecil, Kent. Gueen
Talbow, " & :—mlme, Dorchester,
Worcesier, Bomerset,

Dist.
Anne’s,
Wicomaco,

Pist, No. 2—Counties: Carroil, Baltimore,
Harford, IHoward, Anne Arundel.
OM—Hection of eiby east of Charles St C.
Miller, 105 No. Curley St.. BALTIMORE,
C.M.—ection of city west of Charles St.; D. P,
Shafer, 2107 Belton St., BALTIMORE, %A
'DR‘\M'%%(,, RAJSD, BAPT, 3HG, 3LC, IMF, 7HQ,
E. 3WF,

Dis

No. &~-Counties: Prince Georges,
Calvert, $t. Mary’s,

Charles,

Dist. No. 4—O nuntles- Washmgton Frederick,
Monigomery.

Qs T
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Dist, No. s—OCounties: Garrett, Allegany.

i _to No. 6.)
Kingston St.,

Eastern Pennsy-;vnnia {Dists, Na.
AD.M.~—James F. Rau, 2085 E,
Philadeiphia, 2FM.

Dist No.
Bucks. i
D.8.—W. P. Lukens, 527 Spring Mill Ave., Con-

shohocken, HQN
OR.S~—3AEN, 3AKR, 3AWF, 3AWH, 3BLU,
iZB(s)'B, &§BTL, 3CC, 3GC, 3GJ, 3HH, 3QN, 3ZM,
(‘MA-EL. E. Miles, 206 West 24th 8t., CHESTER,
O.R.8.--3ADP, 3ADQ, 3BIP
(.M.—Phila.-Northeast (AL of Phila, north of
Lehigh Ave, and sast of Broad 5t.), B. 8.
Figher, 3520 Disston St., Tacony, PHILADEL-
PHIA, 3HX
O.R.8—3BUT, 3FM, 3HX .
C.M.—Phila.-Northwest (All of Phila. north of
Lehigh Ave., and west of Broad $t.), D, Q.
Boggs, 147 Pelham §t., PHILADELPHIA, 3UD
OR 3 ASY, 3BMS, 3TA, 3UD
~_Phila.-Central (Al of Phila. south of Le-
hlgh Ave. and between the Delaware and
Schuylkill Rivers.), €. G. Benzing, 2425 South
12th St.. PHILADELPHIA, 3¥3
(lR..S-—miABH, TAWA, &FS, &HB, 23QV, 3RB,
M
west, of the

Phila.-West (Al of Phila,
uylkill River.), 3AGN, BANY, 3IBB, 2aBJI,
BBJY, 8TH, 3KD, 30E, 3CDG,
Dist. NWNo, 2 Counties: Le'hlgh Northampton,
Carbon, Monroe,
0.8—~-0. A. Hiskey, 22 West Fairview §i., Bethle-
hem, 3HNU
0.R.8.-—3ALU, 8AVL, 8CTZ, ALK, 3Y0,
CM.—Kenneth ¢ Keck, 117 8, 5t.
ALLENTOWN, 2FR
O.R.S—IBAQ, 3FR o
0. M.—W. 'T. Young, 8§58 Spring St.,, BETHLEHEM,

3JG
OR.8.-~-8BNTI, SBLP, 3BUV, 3JG.

Dist. Wo, 3-—Counties: Lackawanna, Luzerne,
Susguehanna, Wyoming, Pike, Wayne.

oy (. Ehrhardt, Dunmore, 8%Q

CM& RAQ

Travm 782 Wheeler

1—ounties: Delaware, Montgomery,

Cloud 8t.,

Ave,, SCRAN-

Dist. No. 4—Connties: C‘hehmr' Berks, Schuyi-
kil
D.S—A. H@rtha Hilton, Parkesburg, $ZO
FAU

Oley  5t., READING,

"Delong, 141

F.
"sAqr
OR8~-3AGL, 3ATW, SBDI, 38BJ, 3LP, 3MB.

Dist. No, &S—~Counties: Lancaster, Lebanon,
Iﬁ)auphin, Work, Juniata, Perry, Cumberiand,
Adam

l!b-—J‘ A hoehm. 666 Union $t., Lancasier, 8DM

8~—32ACY, 3AQR, 30CU, 3(:M

:,.'M'.—R. €. Weigel, 48 South Queen $t., YORK,
;.AAY SARP
n, (rnm, 1940 Rellevue Rd., HARRIS-

2BBV
3A0D,
3L . Fraim,
LAN(.AETER, GRIT
0O.RS,-—3BIT, 2DM.

Dist. No, #.—-Counties: Branford, Sullivan, Gol-
nmbia, Tioga, Lyeoming, Montour, North-
umberiand, Union, Hayder.

D3 —H., M. Walleze, Danvxlle‘ 4BQ

D.R.B ~-ZAIW, EBQ, 8

EM.—F, d. Demarst, Ml Wamut St.. WILLIAMS-
PORT., &8DT

OR.3.—8DT, 8AVI.

Western Penn#yivama (stts. No. 7 to No, 14.)
ADM~P, E, Wiggin, 5106 Liberty Ave,, Pitts-
hurgh, RZD.

SAPT, SJlBBV” 30CE, 3CX
Jr.,

302 North Dunke 3t
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Clinton,

State

No. T7—Counties:
) meron, Potter.
D.8.~G. L. Crossley, Penna. State College,
, 8XE
CDI, &XE.

No, §

Cenler,

Connties: Blai; Bedford, Fulton,

Dist.
?‘rank!in, Mifflin, Huntingdon,
O.R.S. —~$DY 34ACQ

GM .~ K. Aughenbaugh, 1432.12th  5t.,
ALTO(\NA B8AKI
R.S~-8AKI
I¥st., No., SH—Counties: Allegheny, Beaver,

. ‘Washington and Westmoreland.
D.S.—Imci)f:, W. Dalzell, 212 Spring St., B. Pittsburg,
&
O.R.8—#ABL, 8AI0, 8CEO, RCIX, 8CKM, SEW,
SLF, 8QD, 8UT, 5VQ, #ZE.
M—H. J. f.ehmam, Jenny Lind $t.. McKEES-
PORT, 80C
R.b.w--q()(‘
P M.~—F, B. Westervelt, 53086 Westminster Ave.,
PITTSBURGH EVE
$VE, 8ZD, 8ACO.

O.R.8.~-%BT, 8CEI, 3CTF,

Dist No, 10—Counties: Armstrong, Indiana,
Cambria, Clearfield, Jefferson, Clarion.
D.8~—Wm. M, Shoup, 160% Jefferson Ave., Van-
dergrift, &
0.R.S.—~-8HY

o

ne
&

G.M.~—N. L. Straub, 1045 Sunday St., JOHNS-
TOWN, 8BYI
OR.8.~-8BYIL.
Dist, No, 11—(‘0unt1es- Warren, McKean,

Forrest, Elk,
D.S.—M. A, Swanson,
HBast Warren, 8CON

.R.8~-BCON.

stt. No. 12—lounties :
DS—--Kenneth B. Lloyd, 2281 Hast 8th St., Erie,

1104 Pennsylvania Ave.,

Eme, Crawford, Ven-

VX
()R.b.—»SB C
CM.—F, D, Bliley, 450 West 3t., ERIE, 8AGR
ORS—-«“AGR 8vVx.
Dist. HNo, 18——Gountieq Lawrence. Mercer,
Butler,
D.%.Zi-:;?hn Leighner, 6806 ¥ast Pearl St., Butler,
O.R.8.—5ALF, 8qc.
Dist. No. M'« ~€‘mmt1es ) ireene, Fayette,
Somerset.

D.8.~T. B. Scott, 401 Bast Cedar Ave., Connells-
ville, 8BJV
O.RS~-8AAF, 8BIV.

NORTHERN SECTION
New York, New Jersey.

Ostman, 180 Broad #t.. Ridgewood,

New Jersey (Dists. No. 1 to Nos. 6.)
Rl;)&h%v—ﬂtt 8. Johnson, White Street, Red Bank,

Dist. Ne. i-—-mﬁ.:ountxes Bergen, Passaie.
D‘SUE%‘ Van Riper, 117 La Fayette Ave.,, Passale,
OR.8—2AJA, 2AKO, 2ANZ, 2AY1, 2AWH, 2AWT,

2%M, 2BBB, 2BMR, 2BOI, 2CJA, 2CJX, 2CXE,
_ BEX, 20M, 2RZ, 28Q, 2AJF, 2CKA, 2AQL
\‘;}.M.—;;?v. 0, Mllne, 142 Totowa Rd., PATERSON

0.R8.—3AFP, 2BEM, 2BG
'Mﬁkoher‘t Fulton, 179 Madison 8£t., CLIFTON,
A Ol

Dist, No., Z——(ounties: Hssex, Hudson

D.S.—LF;‘F. H, tlanfield, 894 8. 18th $t, Newark,
0 ,ww‘?i()b. 2BLR, 2BK. 2BQZ, 20UL, 2EY,
"G.M.—-L. {yardanes, Jr., 21 West 48th 8t

RAYONNE, 2AFC

QST

33

O.R.8.——2AFC, 2CQI

C. M. K. A, Dickinson, i1 Hawthorne Place,
ORANGE-E. ORANGE, 2BNZ

O.R.8.—2BNZ

C.M.—A, Wester, Jr.,, 1075 Chancellor 3t.,

G.
(IRVINGTON), Hilton,
O.R.8.—2AXT, ZWR
v. 3. Gilcher, 7

ZWR

Sherman Ave., JERSEY

CITY, 2CBK

O.R.S.~~2CBK, INE

(ﬁl.MR—T-Im 5. B. Huffman, 2¢ 1Tnion 8t., MONTCLAIR,
Y

o.fis-*RU, 2ZE

C.M.—J, §. 'Glauber. 151 N. 12th St., NEWARK,
T

O.R.S—2ALY, 2BMS, 2CDR

C.M.—J., A. Ethard, 511 Maple St., W. HOBOKEN,
a7

O.R.8—2CIT, 2CUV, 2UE

C.M.—L. B. Shropshire, Columbia Ave, (W. NEW
YO RK). Palisades Pk, 2CHG
O.R.8.—20CHG, 2CKL.

Dist, No. $-—{ounties: Sussex, Morris, Warren,

D.8—V., M. Wintermute, 47 Spring 8t., Newton,
2CG

O.R.S—3BCJ, 8BDT., 3CG, 3JL.

Dist, WNo, 4—Counties: Union, Middlesex,
Somerset.

D.8.—H. H. Sampson, 307 Prospect St., Westﬁeld
20F

O.R.8.~-2AAF, 2ACD, 2AER, 2AGB, ..BJP, 20MS8,
2KEK, 20F

G.Mu—n-ét. M. Morris, 827 Cross Ave, ELIZABETH,
2¢

20Q
O.R.8.~2BXY, 20Q2Z, 2J%
. M.—C. Holman, 306 N. 3rd Ave, NEW BRUNS-
WICK, 2AZY
Q.R.S~—2AZY
CMEF W. Huff, 865 State St., PERTH AMBOY,
B

O.R.8.—2AMB

G.M —~H. W, Blackford, 220 Park Ave.,
FIELD. 2QB

O.R.8—

PLAIN-

Dist. No, 5—<County: Monmouth,
D.S.—F. G. Clayton, 814 Cookman Ave. Asbury

Park, 2FC
O.R.8. 2AWL, BUY 2FC, JG 2MN.

Dist. No. 6—Counties: Mercer, Hunterdon,
D.8S—F. W. Applegate, 84 Hillerest Ave., Trenton,

SFP
O.R.8.~-8XM
C. lélc—mh. . Raser, 931 Edgwood Ave., TRENTON,

0O.R.8.—3C8, %FP

New Jersey (Dists. No. 7 to No. 8.)
ADM—H. . Densham, 140 Washmgton 8t.,
Gollingswood, SEH

Dist. No. 7——Counties: (Ocean, Atlantie.
D.8S—~~Wm. Jordan, 3rd, 126 Atlantic Ave., At-
Iantlc City, 8FB
O.R.8.—2BGI, 3FB.
Dist, No. B-—mCountles: Burlington, Camden,
Gloucester.
D.8S.—Wm. W, Filson, 253 K. Atlantic Ave.,
Audubon, 3BEI
OR.8.—32AC0O, 8ACQ, SANV, ?BEI 3EH.
Dist, No. 9—~Counties: Salem, Cumberland,
(Cape May.
S.—V. J. Braidwood, 205 New Jersey Ave.,

nglesea, 3BA
R.8.--31BA, 3NB,

Eastern New ‘Aork {Dists. No. 1 to No, 8.)
AD.M~Dr, E. &, Cyriax, 219 East 71st ‘;-t., New
York City, 2DI.
Digt. No. 1—Counties: Nassau, Suffolk, {Long

Island.}




Collins,

w.
().R:_C.~»-2AJ£V, 2AWS, 2AZC, ZBLP, 2BRC, 2BSC,

Babylon, L. {., New York,

We%tchextﬂr.

Dist. No. Z-—{ounties: Putnam,
Diutchess.

S—RB, W. B, Decker, 80 Greenridge Ave.,, White

lerm 2TTA
0.R.8.—2ATF, #BJ0, 20BJ, ORI, 2KV, 2UA.
CM—A. €. Htevens, 150 North Terrace Ave,
RTCHEISTER, 2CBI
‘B
‘Wehster Awe, NEW

E;orper 00
FE

TE
Arnold Brilhart, 10 Cornell Ave., YONKERS,
ZCNK, 2DN.

NEW YORK CITY
Manhattan and Bronx
.M.—-Northern Manhattan Dist.;W. ¥. Bingham,
2345 Hrosdway, NEW YORK “ITY 2AKO
O M.—Southern Mahhattan Prist.; A. hevhert 181

2DN
RS —280F,

Waverly Pl W YORK PITY 2TT
¢.M.—Bronx [ H H, Herizberg, 740 Prospeet
y NEW RK (‘ITY 28
QRB~-2AB0, 2AEQ, 2AQL, 2AUY, 2BNL, 2BRO,
2RIE, 20RC, E!CHK. 20TM, 2CJR, 2ONK, 20T,
20TQ, DI, 2FZ, 21F, 2IN, 2KP, 27T, 2VH.
NEW YORK CITY
Brooklyn
. M. Glasser, 845 K, 15th $t., BROOKLYN,
2BRB
O.R.8.—3ATZ, 2AUZ, “BEG, ?BPF, ?BRB, 2BWR,
20FA, 2CIR, 2HV, IKE, 2PF, 2RM, 2WB.

NEW YOREK CITY
Queen’s Boro.

CM~-1. ¥V, Cunningham, 44 HKingston Rd.,
.TAMAILA L, I., 2AVE
ORS~—ZAVE, MB(»K
NEW YTORK CITY
Richmond Boro.,, S.
G.M,—T.  Schreyer, 21 %anford " Place, NEW

BRIGHTON, 278

O.RB~-2AGC, 2ND, ¢NZ, 278.
Dist, No. &--(Counties: Columbia, Renssaiaer,
‘Washington.

~—F. W, Hanna, 1211 Hatton St., Troy, 2HW.
Wm., A. Dubois, 188-10th St.,, TROY, ZANM
PANM, 2HW.

Dist, No. 4—m{‘nuntles Rm.kland
Ulster, Sullivan, Greene,
D.8.~~Theo. Van Loan, 81 Prospect Ave., Catskill,

ROKN

O.R.8.—8CKN

O.M~A, A. Jobhnson,
2ONT

O.R.8,—-20NT

.M. ~—3, Vanderveer,

Q.R.8.—ZCNP

Orange,

23 (’Neil 8t., KINGSTON,

BALNIVILLE, 2CNP

Dist. No, &—Cnunties: Albany,
Hehenectady, Montgomery.
B.S—A, J. Kastenmayer, 417 Paige $¢., Schenec-

tady, 2CGK
LR.S. 2MX, BAPU, 8AVJ, 8DDC, 3CKC.

~2RXW,
Wirsing, »H Luail §t., ALBANY, 2AWF
SCHE-

Scholarie,

0O.R.8.—2ABQ, 2AWF, 2PV,

C.M.~H. 8 Conaughty, 172
NECTADY, ‘”BQD

A.R.8.—ZATF, BQD 2G

Furman &t.,

bist. No, 6—ounties: Hamilton, Fulton, Sara-

toga,
D.8S.—Carl Rossback, 15 McNabh Ave.,
wille, 8BAOT
O.R.8~—RAOT.

Dist. No. 7—Counties : Clinton, Hasex, Warren,
Franklin,

Glovers-

QST
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Dist. No. &-—{ounties: Herkimer, Otsego,
Delawara,
Western New York (Dists. No. 9 to No. 18.)
ADM—8, Woodworth, 425 Brownell St., Syracuse,
SAWP.

Dist. No, %—ounties: Lewu, Jefferson, 8t
Lawrence,
CM. N, @ Sherman, 418 Sherman Ht., WATER-
TOWN, ZBEO
O.R.E8-—8RBREO.
Dist, No. & Madison, Oneids,
Onondaga, Oswego.
R, Marey, 113 W, Raynor St., Syracuse,

XH
. H. Schrader,

BADG, 8COK
heo, Dickinson, 217 W,

1412 Dudley Ave.,, UTICA,

Embarge St.,

ABZT, BCNV, 2DEC
535 Coolidge Ave, ., SYRACUSE,

+
3COL
8-~ A WP, SEBIN, 8BNY, $RUM, 3COI, 3CQL,
2IYVBW.

RT
— BL,W &RRI,
. Quiek,

Dist, No. tl—ounties: inrﬂand Chenango,
Tioga Brnome

D.8.—Theron Tappan, 547
BAVD

O.R.E—8ADH, fAXE,

Clark  #i, Waverly,

ERFV, 3000, EDAA.

HAVD,

Dist., No. Tompking, Saeneesa,
Cayuga,
OR.B~EACM,
Dist, No, [3-—Counties: Hteuben, Schuyler,
Chemung.
D.So—d. J, ¥oung, 717 Gray &t., Eimira, 8HJ
OR.8.——8AUH
G.M. -“-;meph Meyer, 1184 Unllege Ave., ELMIRA,
()Rb—-RASK. 3HJ. QVW
Dist. No. 14—Counties: Monroe, Livingstonm,
Ontario, Yates,
D.8.—Chas, F. Nichols, Elm &t., Webster, SAMM
Q.R. BARBRY, SAMM
C.M.~—&tephen Nelson, 525 Benton $t., ROCHES-

TER, &N
O.R. b-wM‘\DN BAHK, AIW, SAMQ, SAMR, SATR,
iéagU AZO hBLP WCSE |CUU, 3KS, SNB,

Nigt. No. 18—Counties: Erie, Niagara, Orieans,
¢ ‘Wyoming.
.whaeffe:]-_Ed‘* Broadway, Lancaster, SUE

M 'A Lenz, %03 Moselle 3t, BUFFALO,
oits'——xb‘:& 8PJ, 3QB
C.M.—R. H, ,nlllgnon‘ 2222 Willows Ave.,
NIAGARA FALLS, 8DAJ
O.R.8—RDAJ.
D¥ist. No. 186—~UCounties: Cautanqua, Cattar-

augus, Allegany.
U.S—~B 7, Belden, 180

Temple &t.,
SASL
R

Fredonix,
: % BAXN, 3BMM, 2BUX, S3CTN

3 M ~~Maleoim Nxchoh, 78 Newton 8t., JAMES-
TOWN, SAYM

(),R.“‘.w-----’m’\\'M* 8BQA.
CENTRAL DIVISION
Illinois, Indiana, Kentucky, WMichigan, Ohie,
Wisconsin,

DM—R. H., G
Chicage, Il

Illinois (Dists. No. 1 to No. 8.)
Cook  County comes under direction of the
LM, of Chicage and is regarded as & separ-
ate distriet.

. Mathews, 332 8. Michigan Ave.,
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{}%!A—E—J #. Brennan, 5714 W. Race St., CHICAGO,
O.R.8.—9US, 9LZ, DAAW, 9AC, SA0Y,
ADM~—N. G Smith, 518 E. Seminary St.. Hoopes-
ton, YAIH
Dist., No. l1—Counties: Roeck Island, Henry,
Bureau, Putnam, Stark, Marshall, Knox,
Mercer, Henderson, Hancock, MeDonough,
Fulton, Peoria, Tazewell, Woodford, Warren.
D?N_&J H. Burke, 564 E. Second St., Galesburg,

C.M.~—0.L. Denton, 211 Faraday 5t.. PEORIA, 9BIJ
ORS—4DYY, 9DBP, 20TV, 9DGA, 9ET, 9DOBRB,

9BLY, $CGT, oLw, 9PQ, 9DAY, IBUH, SCFK,
9BIZ, 2AFQ, 9DC, ANQ, 9EJ, 3CHF, 9BWA,
9ALT, SAZF, 9DXO0, $DZU, 9BZQ, 9VM, SAWU,

Dist, No, 2-—Counties: LaSalle, Kendall, Will,
irundy, Eankakee, Livington, Irouuom, Ford,

MeLean, DuPage.

0.8~ W. Bergman, Dwight, 9CA

QR.8.—-4GY, YCA, 9DDY, 4CCM,
9BUR, 9CCN, 9AIC, 9ERA, 9CXH,
9DX1., $AHQ, 9EBN, 9DYN,
SARM, DAJH, 9DVL, WX,

SAMK,
9BBE,
9RTA,

SOTF,
9BDF,
9RJT,

j—4onnties: Adamsg, Schuyler,
Logan, Menard, (Jass, Brown, Pike,
Heott, Bond, Morgan, Sangamon, Christian,
Montgomery, Macoupin, Greene, Jersey,
vinlthoun, Madisen.

Bist, Nao,
Mason,

];).S.-—A. L. Cain, Roodhouse, $MC
SM—-B., H. Schnepp,
FIELD,

219 ook Bt

SEPRING-

9ASL
KFQ. 8TV,
SEAA
9DWF SEAC,
PDFC, 9ASL.

u\Um 9AWQ,
9MC, xmvx' GBI,

43
"9UMN,

lhst. Mo, d4--—Cyunties: DeWitt, Champaign,
“Vermillion, Fiatt, Macon, Moulitrie, Douglias,
‘&ds:ar. inlea, Mark, Cumberiand, helby,
avette, Bifinghaw, Jusper, Crawiord,
rion, ¢ilay, Hichland, Lawrence,
I" &, Pples, 1638 N, Edward st

LIRBANA-

Dlecatur,

3, Weeks, 701 Randolph Sit.,
PATGN, 9AQA
M, (¢, Bpies, 1538 N, Edward St., TR,

SRHX, spIL, 9EFW,
9RIT, 9CGZL, uvAP,
O, HASD, 9DCR,

DRCA

PR, SCKH, 8BGO,

'M,JPA; anPw,
uVVY, bRV, YDHZ,

PDLOX.

Digt, No. b—Conaties: St
ton, Washington, defferson, |
‘Wabash., White, Hamilton, Perry,

SDWS,

Inir, Monroe, (lin-
Nayne, Edward,
Randoiph,

Jackson, Willlamson, Haline, {(inilatin,
TInion, Johunson, Pope, Hardin, Alexander,
Pulaski, Massae,

I.8.—Verner Hicks, Marion

G.M.—I. R, Dve, 504 N. Guth 5., BAST =T.

LOUIS, 8AMS
OKR.8.—8AMS, 0ATIS, $DBN, 9DMW, YCED, 9RCE,
ACKE, 4RLO. YPE, #DZG, DG, YBDA, SDLR,
$CHM, $¢BEE.
Dist., No. 8—Uounties: Jo Daviess, Siephenson,
Winnebago, Boone, Lake, McHenry, (Carroll,
{igie. Whiteside, Lee, DeKalb, Kane.
D.8.—W. ¥ Ridgway, 507 Clark 38t., ¥Freeport,

CM~H. B, Gobrecht, 129 N, &t
WAUKEGAN, 2ACW

C.M.~R. 8. Rea, 628 (enter 8t., ELGIN, 908

C.M.—Wm. Anderson, 721 Sixth 3i, ROCKFORD,

James St.,

LUAAY)

D.R.S.M—Q(IZEB, SKBH, 9BBC, $%AO0W, 0AKU,
aDVW, 4DJO, 9DV, 9BRO, 9BHD, ¢AMR,
SAFN, 9ALW, $DHD, HBQW 4BUO,

Northern Indiana (D)sts. Wo. 1 and No. 2.}

A.DM—M. W. Hutchinson, Middlebury, 9HR
DHst, No. !-—Counties: Elkhart, La Grange,
Steuben, Kosciusko, Noble, DeKalb, Whitley,

QST 36

Wells, Adams,

Allen, Wabash, Huntington,
Delaware,

Grant, Blackford, Jay, Madison,
Randolp

D.S.—E. E. Plppenger. 206 &, 7th St, (loshen, 9FS

C.M,—Robt, Driesbach, 1257 Lake Ave.,, FORT
WAYNE, 9DFB

O.R.8—ODFB, “CBA, 9EHI, 971, 9DAX, 9PC,

9CBB.

Dist. No, 2,~-Counties: Lake. Porter, La Porte,
8t. Joseph, Marshall, 5tarke, Newton,
dasper, Pulaski, Fulton, WHenton, White,
Qass, Miami, Howard, Carroll, Warren,
‘Pippecance, Clinton, Tipton, ‘Hamilton,
Roone, Montgomery, Fountain,

D.S.~J, Ralston Miller, 854 Calumet Ave., Ham-
mond, 9CP

O M~-F, . Libbe, 744 N. Allen §t., SOUTH
BEND, 9AKD

C.M—W. P, Lanterman, KOKOMO, 3AVQ

O.R.8.—9BON, 9DVK, 9RLC, 9BBJ, $AGR, 2AlU,
PAKD, 9DEK, MM, 9DSS.
Southern Indiana (Dists, No. 3 to No. B.)
ADM~J. E. Hall, Seymour Electric (o, Sey-
mour, 9A8J

Dist. No, §—Counties: Knox, Daviess, Martin,
Lawrence, dackson, Clark, Floyd, Washing-
ton, Harrison, Orange, Crawford, Perry,
Diubois, Jennings, Ripley, Dearborn, (hio,
Switzerland, Jefferson, Beott, Spencer. Pike,
Giibspn, Posey, Vanderburg, Warrick,

M. E. Druly, 317-20th $t., RICHMOND, 9PD

—9PD, PAMO.

d—tlounti Marion, Jdohnson,
sn, Owen, Ulay, Sullivan,
Putnam, Hen-

Dst, No.
Hrown, Monroe, L
¥igo, Parke, Vermillion,
dricks, Morgan

08— . Kelel, 248
polis, HBCT

G.M.—imdley Andrews, R.
INDIANAPOQLIS, 9EAD

ORS.—uNH, YEAD, VPF, 4DXHE, 2UR,
PRIR, "RGW, 4RVYZ,

N. Tremont St., Indiana-
R, Bl Box 267 L.,

9YJ, 9BCT,

Dist,  No, OH-——iloun Hanecock,
Wavne, [IInion, Wayette, Hush,
Rartholomew, Decatur, Branklin,

. 4. Butler, Crothersville, 4DYTT

~—8DYII, 8ALP, DAKRR, 4DIS, BRK.

Keontucky (Dists. Nn i
ADM—J, AL holb 1101

Heury,
Shelby,

and 2.}
Brnadvmv, Louisville,

Dist.  Na, inties: Fnlton, Hickman,
riisle, Hallard MeCracken, Graves, Cullo-
v, Marshall Livingston, [yon, Oritten-
den, Trigg, UCaldweil, {Inion, Henderson,
Webster, Hopkmq Christian, Todd, Muhlen-
harg, McLean. Draviess, Ohio, Butler, I.ogan,
Hancock, Simpson, \&arren Allen, Kdmund-
&0, {}rayeon, Meads, Hardin. Rreckinridge,
LaRue, Hart, Barren, Monroe, Wetcaife,
Green, Adair, Taylor, Marion, Nelson, Wash-
ington, Hnllitt. Spencer, Bhelby, Jefferson,
_g)ldham, Henry. Trimble,

1.8 Co L, Pflumm, 1944 Deerwoud Ave,, louis-
ville, 90X

C-‘M&‘—xﬁddie Smith, 688 K, 39th St., LOTISVILLE,
9

D.RS— 80X,

Bist, No, 2-—Counties: Olinton, Russell,
(taney, Bovle, Mercer, Anderson, Franklin,
Henry, Carroll. Gallatin, Owen, Scott. Wood-
ford, Jessamine, Lincoln, Pulaski, Wayne,
McCrearv. Whitley, Laurel, HRaockcastle,

Garrard, Madison, Clark, Bourbon, Harrison,
Grant, Boone, Kenton, Campbell, FPendleton,
Fayvette, Hracken, Robertson, Nicholas,
Bath, Montgomery, Powell, Estill, Jackson,
Glay, Knox, Bell, Harlan, Leslie, Owsley,
Lee, Wolfe, Menife, Rowan, Fleming, Mason,
Lewis, Morgan, Magoiffin, Letcher, Perry,
Greenup, {arter, Hoyd, Elliott, Lawrence,
Johnson, Martin, Floyd, Knott, Pike.
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D,S‘—i—J. . Anderson, (Glengarry Farm, Lexington,

PL'IKOI;TE QV Kesheimer, $11 Madison Pk., LEXING-
C.M;—m}dovu l)menbrock 1028 Russell Ave., COV-
INGTON, 9APS

CM~-T, D. Phillips, WINCHESTER, 9DRQ
CM,—A. . Hengelbrok, 910 Washington Ave,,
NEWPORT )
ORB.~—4DRQ, 9EP, 9EI, 2APS, 9ASE, 9BOO,

SAWF, 9LH,

Michigan (Dists. No. 1 to No. 8.}
ADM=—(l, B, Darr, 187 Hill Ave, Highland Pk.,
Detroit, 874

Dist No. i—‘("smmi;lefs' Cheboysan,
isle, Alpena, Alecona, Tosco, Arenae, Bay,
Huron, Tuscola, Banilac, (Jenesee, Lapeer,
@t. Clair, Livingston, Oakland, Macomb,
Washtenaw, Wayne, Lenawse, Monroe,

0.5~ F. D. Fallain, 321-12t Ave, Flint, SAND
M~ ’W.ngimzer, 123 Chapin &t, ANN

loyves, GR8 W. Willis St., DETROIT,
?gr\imfam 2633 Walnut &t,, PORT

Prasque

et f'AHO 2DRO, bi‘B() BERXA,

DI, ABRJ &KT, BDAT, 5AR,

. GBWY CE, aDTL,

¢ (tsego, Montmoreney,

i g ,  Oscoda, Missankee,

Hﬂﬂcnmmon Ogemaw, Osceonla, lare, Glad.

Mecnsia, fsabefla, Midiand, Monicaim,

iot, Hawinaw, Yonia, (linton, Shiawaszee,

Harry. Faton, Ingham, Kalamazoo, Caihoun,
Jackson, i, Joseph, Branch, Hillsdale.

—-8. H, Pa,nro% 1101 (limax Ave., Lansing,

. Partridge, 521 Nimmons £, SAGINAW,

R,S_XDKC. SCPY, 8QQ, 2BGJ, *CED, 8&J7,
SYT #CGT. SBWE. 8ANZ, SBYF, QFGGL. 8YN.

Emmet, Charlevoix,

Dist. Neo. 2—Counties:
Antrim, Leelanau, Grand Traverse, Benzie,
Mamstee, Wexford, Mason, Lake, ©ceana,
Newnygo, Muckegon, Kent, Ottaws, Allegan,
¥an Buren, tass, Herrien,

.M. —Chas. E. Holmes, 310 W, Brown St., GRAND

RAPIDS, &
R.S—&BCY, &P, ﬁB’]’L ®#BUC, 8BGO,

RS

Dist. No, 4 onnties: Ontonagon,
Houghton, Iron, Baraga, Marquette,
son, Menominee, Delta, Schooleraft, @uce,
Mackinac, ‘hmﬁewa, Alger, Eeweonaw.

0.8 —G. . Blee, 500 Jackson 8t., Newnunee,
~-0RBRTC, 9DRR, YOWI, 4RMQ, YARN, vAXN,
ROH, 9AJTT, ﬁDWV BOL, 9DWR.

Giogebie,
Dickin-

‘l(,(: B, 90,

I‘m No. 8.

Williams, ¥refiance,
t. Mercer, lulton, Henvy,
K ugimm Lueas, Wood,

. Lima. BAA
Bt. VAN

TOLEDO,
*BZQ.

Ohio (Dlsts. No.

Dist, Wo,
Paulding, Van W
Putnam, Allen,
hzmcnck Hardin, Lo

. B, u:nols. Te9 Weadock ﬁ'

f—ount

LW, r'1nkez‘um. 5020 Couneil St,,

&)Rb —SOTE, 8FU, SBEJ, $A4A, 2QK,
Ottawa, Sandusky,
Morrow, Crawford,
Kuox, Lorain, Ashland,

No,

DMst, Ne, 2—ilocunties:
Aenepa, Wyandott, Marion,
e, Huron, Richland,
Medina, “Vayne
ttead (ebhardt, 38

&

I‘Whysall, 1173 E.

. BFH, LT, SBXX, SVAE,
ShRM, BIJ, BASV, §BOZ, BCMY.

Pleasant &t., Nor-
Center &t

8SM, EBCE,

QST
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Dist. Cuyahoga, Summit,

Ashtabuia, Trum-
Lake-
NILES,

No, 8-——Counties:
Geanga, Portage,

~ Mahoning.
A, Marsal, 1527 Lakeland Ave,,
710 Warren Ave.,

wood, 8AY
Planty,
W. Jackson §t., PAINES-

G40

G M—d. J,

SANW

.M ~J,_ D. Bay,

VILLE, §TT

OM.—V. D. Gettys, 204 0Oak 3t, WARREN,

AWY.

—W. F. Worden, 476 Merriman Rd,, AXRON,

BW A

Dominzi, 8097 W. Blvd.,, CLEVELAND,

. Munsell, 191 Center St., ASHTABULA,

OR.S—8VL, §BBY, 8RY, SADA. ROZN, BDAE,
WY, *BFQ, 8RWA, 8CYT, 8PD, 8BNH, BAWYX,
RHS, ABVR.

Dist, No, 4—0C unties Dnrke Preble, Butler,
Hamilton, Shelby, Miami, Monigomery,
Warren, Claremont, Champaign, (larke,
Greene, (Tinton, Brown., Madison, Favette.

D ST, B, kllrraw, Troy, 2T
M.o~—F, P. Getter, R, D. No, 8, DAYTON, RAIM
M ~-B., M. Blajr, 218 W. 12 : CINNCIN-

ATI, 2EB

~—A, R, F{H_a;vey? 1029 Christel Ave.. MIDDLE-
AWN, 8BDO, #ERB, 2CKV, 8CVH, 3BYO,
Y, ZANB, 3CNR, &DAG QT RUC, gCyD,

. RAIZ
Dist,  No, ¥
Pickaway, Union, H!ghland
ioto, Pike, Locking, ld, -
Hocking, Athens, ¥inton. kson, Meigs,

Gallia, Lawrence,
D. 3.—M. B, MeDowell, 612 Mithott &i., Columbus,

3. Martin, 12 E. Inniz Ave, COLUMBUS,
, 3BEK. 3BBH, RBXH,
3YN, 3AJX, LZAF.

Pist. No, 0 Holmes., oshoeton,
Muskingum, Washington, Noble,
Guecnsey, MmcaraWn~ Stark, Columbiana,
Carvoll. Harrison, Jeffemom Belmont, Mon-

CAMBRIDGE. £DJ
ARKW, &%G,

Wisconsin (Dists, No. i to No.
e/o Bewelke &
'37\<

5.4
ADM—H, A, Ok, Kohlhaur Mfg.

Co., La Crosse

Dist. No, 1---County Mr!wﬂukep

. Crapo, 1176-2nd Si.. Milwankee, 3VD
. Droll, §02-64th Ave, WEST ALLIS.
- Sirassman, 1064-38th St, MILWATUKEE,

#ATQ.,

, 'E.'AAP, 4CVI, 90T,

Ubhﬂn &
Jefferson, Walworth,
Iowa, Crant, Lae

';'ua.u T)odze,
frane, Columbia,
28 Jefferson St Whitewnter.
Fisher, 1808 Fleei Ave,
. 4XM, SEGW, SCPT,
ACWP, 9EGH

HACINE,

YEAR, 9CHEK.

et (izankee, Waﬁhm‘zton.

du  Ime, Green Lake,

\ Waush&ra. ‘Winnebago, Calumet,
Mamrownc, Kewannee, Hrown, Omeida.
Ontagamie, Waupaca, Portage, Shawane,

Oconto, oor, Marinette. Langlade, [.inceln.

Forest, Florenve, Vilas.
DS~—M. & Rishop, 133 Merritt &t., Oshkosh,
DDHG
GM—E, Platten, %18 N. Oakland Avs., GREEN
BAY,
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CM—M. J. 133 Merritt 8t, OSHKOSH,

HG.
CM-~—H. J. Steffen, 1611 N. 8th St., SHEBOY.

();I{.S.-'—‘QALJ, 9BQG, 9CJT, 9BCOH, 9DCT, 9BVA,
9CZY, $ARC, 9DHG.

Dist. No. 4—Counties:
Bauk, Vernon, LaCrosse, Monroe,
Adams, Wood, Jackson, Trentelean,
Clark, ¥au Clair, Pepin, ° Pierce,
frunn, Chippewa, Tayior.

—~-A. D. Sanial, 608 8. 4th St., La Crosse, SAZN
% Benton, 222 Main S, LA CGROSSE,

. DAKY, 2AZN,

Bishop,

Richland,
Juneau,
Buffalo,

Croix,

Crawford,

SCWR,

List, No. u—vbounhes. Polk, Barron, Rusk,

T'rice, Hawyer, Washburn, Burnett. Iron,
Anhland, Bayfield, Douglass, Avpostle
island,

DL8.—H. . Jones, St. Croix. Falls, 3GD

(. M.——Robert White. SUPERIOR.

DAKOTA DIVIS 1ON
Minnesoia, North Dakota, South Dakota.

D.M.--N. H, Jensen, Bux 894, Sioux Falls, 8., D,
Minnesota ¢D|sts. No. i to No. 3.)
ADM~-D, & Wallace, 54 N, Penn. Ave., Minnea-

wolis, 2271,

Dist. No. 1—Counties: Aitkin, Becker, Rel-
trami, Cariton, Cass, Clay, Clearwater, ook,
Crow Wing, Dnuzias, Grant, Hubbard.
frasca, Kanabee, Kittson, Eoochiching, Lake
Mahnomen, Pennington, I'ine. PFolk, Red
tiake, Marshall, Mille Lacs, Norman, {tter-

iail, oseau, Si. Fouils, Tuead, Traverse.

‘Wadena, Wilkin, Morrison. )
JUS—wlamex Hayes, 705 I, 6th St., Duluth, 9GW
] dmont, 1580 Minnesota Ave,

. DADF
DU, 9ADF. 9BAF. 9BAV, OFH,
. 9ABB, 9EAU, 9BMR.

9ZC, vEA, 9GW, 9CMJ

Dist, No, 2-——Counties: Anoka, Benton. Blue
Barth, Rrown, Cavver, Chippewsa, Chisago,
lottonwood, Dakota, l)odge Faribauit, Fil-
more, Freeborn, Goodhue, Houston, Isanti,
Jackson, Kandiyohi, Lac Qui, Parle, Le
Sueur, Lincoln, ILyon, MeLeod, Wartin,
Meeker, Mower, Murray, N!collet Wobles,
Oimstead, Pmextone, Pope, Redwood, Ren-

. mlle, Rice, Rock., Scott, Sibley, Sherburne,
~st~ams Hiteele, Swift, Wabasha, Waseca,

a‘thgton. Watona, Wright, Yellow Medi-
ine, Big Stone, Btevens.

1 nklfter, 8t. Olaf College, Dept of

"Manitou Heights. Norrthfield. GYAV.

Caveny, Main &t., LUVERNE, %CDR

', OBVY. 8DMA, $BBF, aCDR. SYAJ,

WNo., Hewfnunti Hennepin, Ramsey,

1. Goldberg, 711 Dayion Ave, 8t Paul,

COMo—. O, Smeby, 1504 W, Rroadway, MIN-
NHAPOLIS, 9AUL

LMW, . Hilgedick, 2191 Knapp St., 8T, PAUL,

OBTT, 9CIP, 9APW, SAWS, 9IG,

SDAW., 8DGW, BHATA, 9DAG,

South Dakota (Dists. No. 1 and No. 2.}
AD M.~—O, Wheelon, S0 . Capitoi Ave., Dierre,

Trst, No. 1 3 Aurora, Bon Homme,
RBruie, Buffaio, (lay, Charles Mix, Davison,
Douglas, Hanson, Hutchinson, Jerauld,
linke, Lincoin, McCook, Minnehaha, Moody,
Miner, Banborn, Turper, Union, Yankton,

D.8.~-Adolph Sahs, Salem, 8BOF
CM. B. (hristopherson, 781 W, 12th &t,

SI0TTX FALLS. 9AIG

QsST

a7

O,R.S.-'—r—QBOF, BAIP. 9AYW, 90XV, 3DKQ, 9YAK,

eC

Dist, No. Z-~Counties: Armstrong, Beadle,
Bennett, Brookings, Brown, Butte, Campbell,
Clark, (fodington, Corson, Day, Deul, Dewey,
deunds, Fall River, Faulk, Grant, Gregory,
Haskon, Hamlin, Hand, Hughes, Hyde,
Jackson, Jounes, Kingsbhury, Lawrence, Ly-
man, Marshall, McPherson, Meade, Potter,
Mellette, Pennington, Perkins, Roberts,
Shannon, Spink., Stanley, Sully, 'Todd,
Tripp, Washabaugh, Washington, Walworth,
Zieback, Harding.

D.S.—Leland Thompson, Winner, 9BRI

OM—A. H, Rosvold, 824 Third Ave, N. W,
ABERDEEN, 9ASF

CM—W, W. Fymer, 811 Douglas Ave., YANK.
TON, 90XV

ORS—ACGA, 9YW, IDWN, 9ADX, 9BRI, 9ASF,
9AVZ, 9CTS,

North Dakota (Dists, No. 1 and No. 2.}

AD M. —Bert Wick, 535 Brnadwrw Fargo, GARJ.
Dist, WNo. I-—~-Counti Barnes, Benson, Bot-
tineau, Cass, Cavalier, Hddy, Foster, Grand
*orks, Griggs, Nelson, Pierce, Pembma.
Ramsey, Ransom, Richland, Rolletie, Sar-
went, Steele, Towner, Traill, Walsh,
D.8~K. M. Hance, 831-8rd Ave. No,, Fargo, 3GK
OM.—-I,. H. Weeks, 122 Broadwae, WARGO, 21TH
.M;—J. A, Gargrave, ANWTA, 9DLF
O.R.8—04GK, 9UH, 2AES, 4DLF, 9ADZ, 9EBT.

Dist. No. Z.—Counties: Adams, Billings, Bow-

man, Burke, Dickey, Burleigh, Divide, Dunn,

Emmons, Golden Valley, (rant, Hettinger,
Kidder, La Monve, Logan, McHenry, Me-
Iintosh., McKenzie, Mclean, Mercer, BMorton,
Mountrail, Oliver, Renville, Sheridan, Sioux,
Slope, Stark, Htutsman, Ward, Wells,
Williams.

N8~ Harold Demmer, FEllendale, “AHC B

OR.8—OFK, SJDUC, 9BFQ, 9ABI, GAHC,

DELTA DIVISION

Arkansas, Louisana, Mississippi, Tennessee,

DM —W. W. Rodgers, 1106 Union Ave,, Memphis,
Tenn,, BRZ.

1 and No, 2.}

Tennessee (Dists. No.
) 5DA

ADM~—W. ¢. Hutcheson, Wind Roek,

Dist. No., i-Counties:

Bedford Benton. Can-
non, Cheatham. Carroll, Chester, Coffee.
Crocket, Davidson, Decatur, DeKalb, Dick-
aon, Dyer, Fayeite, Franklin, (_nbson, Giles,
Hardeman, Hardin, Havwoed, Henderson.
Henry, Hickman, Houston, Humphreys,
Lake, Marshail, Maury, Moore, Montgomery,
()blon‘ Perry, Robertson, Sheiby, Huther-
ford, Smith, Stewart, Hamner, ‘Tipton,
Trousdale, Wayne, Weakley, Williamson,
Wilson, Lawrence, Lewis, Lincoln, Macon,
MeNairy, Madison,

D8—A, 1. Cowles, 1101

Wellford,

Vance Ave.,, Memphis,
dr., 359 Melane Blvd,
anier. 1210 Callatin Rd.,

SRZ, SNZ, 7B, MO,

NASH-

ALV,

IMat. No. Z-—Counties: Anderson, Biledsoe,
Blount, Bradley, Campbell, Uarter, Claiborne,
Ma\r. Cocke, Cumberiand, Feniress, Grainger,
Greene, Grundy, Hamblen, dancock, Hamil-
ton, Hawlkins, Jackson, Jefferson, Johnson,
Knox, Loudon, Marion, Meigs. MceMinn,
Monroe, Morgan, verion, Piekett, Polk,
Putnam, Rhea, Roane, eoit, Hequatchie,
HBevier, Sullivan, [Inicoi. Union, Van Buren,
‘Warren, Washington, White.

0.8.—M. B. Painter, 624 Clarlisle 8t., Chattanooga,
FMB
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Q. % —§. E&" Até)cock, 2000 Washington Ave., ENOX-
7]
.M —W. F. Gamble, %89 Fast Main St., CHAT-
TANOO

OBS—mBWS, 5DA, HMB,
Mlssnuxppi {Dists, No, 1 and No. 2.}
ADM~W,. L. Kennon, University Post Office,
Mismsmppi 5‘iE

Digt, No. J—wk"ountxes' A!cm’n. J’Lttala, Bolivar,
Calhoum, Carroll, Benton, {‘hickasaw,
Choctaw, {llay, Coahoma, DeSieta, (renada,
Holmes, Humphreys, LaPuyette, Lee,
Lownds, Marshall, Monroe, Montgomery,
Itawamba, LeFlore, Noxubee, Oktibbaha,
Panola, Pontotoe, Prentiss, uitman, Sun-
flower, ‘Pallahatchie, 'Pate, Tippah, Tis-
homingo, ‘Tuniea, Union, Washington,
Webster, Winston, Valobusha,

.8,—8. D, Wooten, Jr,, (oldwater, BAGG
DRS8—BAGG, 3YE, 6TX, 5AIR, LNJ.

Digt, No. 2-—Counties:
Claiborne,

Adams,  Amite,
(larke, Copiah, Covington, For-
rest, mechn, (reorge, {reen, Hancock.
Harrizon, Hinds, Jackson, Tasagnena,
Jdasper, defferson-Davis, Jones, Kemper, La-
mar, [eake, Lauderdale, Lawrence. Neshoba,

Mmhson, Mavion, Lincoln, Newmn Pearl
River, Perry, Pike, Rankin, Beo Sharkey,
Simpson, Bmith, Stone Walthall Warren,

Wayne, Wilkinson. ¥Waxoo
-Henrjaues & Junin, Pass
RS —bHKR.

hristian, SKR

{Dists., No. ’ie-nd No., 2.}

Arkansas
L Hunter, 207% Wain St., Litile

Tist Wo, i—{iounti
ror. B

s ¢ Asnplev, Tiax-
Beadley, o Cathoun,

lay. x,lnhurn,

veiand, nralyzheﬂd

las, Desha, Drew, T

ependence,  Izard, Tene
Imwrence, €, menlm Lunﬁke Mis
Monroe, Fhillins, Poi !
Handoivh, Sharp, 86, Franeis, Stone, “hxte
Woodruif,
T. d4. M. Daly. 1200 Ninth 8t, N, Little

(4]

Belf, 1501 Buin St TLE ROCK,

: ﬁsemon.
{ nlnmbn B

Boons,
£

1 Springs, Johnson,
River, Logan, Madison,
Montgomery, vada, N

Hr Ik, E"ng;

Louisiana 1 and No. 2.}
A DM Vincent Box 415, Plaguemine,
Dist, WNo. ‘ounties : Annyslle« B!envxlle,
Bossier, Cud, Caidweil, Carroll, houlja,
Claihorne, Concordia, DeSoto, Franklin.
Grant, Jackson, [.a8alle, Lincoin, Madison,
Morehous Natchitoches, Rapides, Hed
River, hland, 8sbine, Tensas, TUnion,
Vernon, Wenster, West Carroll, Winn.
. M.—fA, Bateman, SHREVEPORT

O M —Ahax, A, Freitag, NEW ORTEANS, UK,

Dist. No. 2-—Counties: Acadia, Allen, Ascen-
ajon, Asumption, Baton Rouge. Beasuregard.
Caleasien, Cameron, Eust Baton Rouge, Fast
Felciana, FHEvangeline, JIberville, Jeiferson
Davis, Iberia, LaFavette, LaFourche, Living~
stone, Orleans, Plaguemine, Point (oupee,
#f. Barnard, S, Charles, St. Helena, 8St.
Jiames, St John the Baptist, St Landry,
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5t, Martin, 8t. Mary, St. Tammany, Tan-
gipahoa, Terre Bonne, Vermillion, Wash-
ington, West Feleiana.
(3,M-A. 5. Webre, BATON ROUGE, §AAT
OR.8—HERH, GIA(‘ AKC, BABA, SABH.
MIDWEST DIVISION
fowa, Kansas, Missouri, Nebraska.
D.M.—G. 5. Turner, Southwestern Bell Tel. Co.,
Rm, @11, Tel Bldg., hansas City, Mo.
jowa, (Dnsts. No. 1 and No, 2.)
ADM.—D, F. Watts, 502 N. Fourth 3%, Clear

Lake, 9ARZ
R.M—-A. Paone, 608 8, B, First 8t., Des Moines,
4BSG.

t. No, 1—Counties: Lvon. Oscenia, Dickin-
son, Hmmet, Kossuth, Clay. Winnebago,
Bjoux, O'Brien, Palo, Alto, Hancock, Ply-

mouoth, Cherokee, Buena Vista, Poeahontas,

Humboldt 1v\’rxght 'anibnrv ida, Sae,
Cathoun, Webster, Hamxlton, Monona,
Cirawford, Carroll, Greene, HRoone, i
Harrison, Shelby, Audubon. Guthrie.

Polk, Pottawattamie, (lass, Adair, Madison,
Warren, Mills, Monigomery, Adams, ie-
catur,

0. L

Bailey, 525 Kenliworth #t., Olinton,

F. Havens, 1307 Des Moines #r,, DES

YRIF
B, Tunwall, 1ith and Ist Ave., N, #¥T.
., UL i
H. W'fll:am‘m?{. T8 ¥, Towa Ave.,
SRV, 8DXC, HBGT,
QREG, &, IROF,

‘!BRS.

Dist, No. ’Vm th, Mitchell,
Howsard, Al ("
J . kassw
Franklin, Butler,
Grundy, Black Hawk, Huchanan, Deiawsre,
Dubugque, Marshall R?nmn, Y.inn,

fows,

Jones.
2]

ANt
M nha~ka Ko
Luecas, Mnnrop Jetferson,

Appanoose,

cyin Ave., Mason
K
. F. Decker, 119 Second St,, Fi.. MASON
oA MI
No. 1 dersey R'dge Rd.,
ABGH, SARZ, '; A, SDOFR,
CXP, 9BRIK, AMD SRZI.

sas {Dnsts. No. 1 and No. Z.3
Ao RBimms, 218 # Sedegwick  St.,

fMst, No, I : Cheyenne, &herman,
Wallace, Rawli Thomas, Logan, De-
eutur, Sheridan, Norion, raham,
I P*hillips, Ron Ellis, &Smith, Os

Russell, Jeweil, WMiteheil, Lineco

Elsworth, Republie, Clond, Ottowa, Zaiwme
Washington, Clay, IDiekinson Mar-hall,
Riley, Geary, Morris, Nemaha, Brown, Er;t-
iawatomie, Wabounsee, Juckson, Shawnee,
Donphan. Atchison, Jeﬁ'eraon, Iwaven,
I)mmlaq Wrandotte, Johnson.
. Beﬂrdmor& lasco, SARY
&, B. Meditz, Bundusky Ave, KANSAS
, WOKM

2.—HDEF, ODTA, PAOG,

. BOKM,
QCKM.

Dist, No, ounties: Greeley, Hamilton,
Gtanton, Morton, Wichita, Kearny, Grant,
HStevens, Scott, Finney, Haskell, Secward,

Lane, Gray, Meade, Ness, Hodgemen, Ford.
Clark,  Rush, Pawnee, Hdward, Kiows,
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Comanche, Harton, Stafford, Harper, Me-
Pherson, Harvey, Bedgwick, bumne\', Marion,
Butler, Cowley, Chase, Lvon, Chautaugua,
Greenwood, Elk, Osage, Coffey, Woodson,
Wilson, Montgomery. Franklin, Anderson,
Allen, Noosho, Miami, Labette, Linn, Bour-
bon, Crawford., Cherokee.
B.8.—lifford Rogers, 226 Fast 6th St., Hutchin-
son, SABV
G.M.——z‘é’. Roberts, 1241 Perry Ave., WICHITA,
a4
QR.8.—9CWC, 9CCZ, 2AIM, 9DUN, 9BZEZ, H9CTE.
9ABV, 2DVG.
Missouri (Dists. No. 1 nnd No. 2.}
AD.M~—De. . 1. Klenk, 420 Metropolitan Bidg.,
8t Louis, 9AAU

Dist. No. --Counties: Hehyler, Secotland,
Clarke, Adair, Knox, Lewxs Macon, Shel.
By,  Marion, Randolph, Mnnroe. Ralls,
Andrain, Pike, Boone, Calloway, Mont-
pomery, lLincoin, Warren, 8St. Charles,
Monitean, Cole, Miller, Osage, Maries, Gas-
eonade, Franklin, 3t. Louis, Jeiferson, (am-
den, Laclede, Polaski, Phelps, CUrawford,
Washington, St. Francios, Ste. Genevieve,
Perry. Wright, Texas, Dent, Shannon, fron,
Reynolds, Wayne, Madxson, Balinger, Cape

Girardeau, Douglas, Ozark, Howell, Oregon,
tarter, leev, Butler, Stoddard, Scott,
Dunklin, New Madrid, Missisaippi.

D.S~—Paul Chamberiin, 736 Hazel St., Maplewood,

QDZY
='W, ¥, Schoening, 5010 Graveis Ave, S8ST.
LOU'F 2DXN ]

O.R.8—%ACB, 9DAE, 9BLG, 9DZY, 9BDS, 9AON,
oYM, SDWEK, @DXN, 9EKF, 0AQJ, 8CVO,
AAWT, 2EFC, BALX DAATL

Dist. No. 2-—(ovunties: Atchison, Nodaway,
Polk, Andrew, Platt, Buchanan, Worth,
Gentry, KeKolb, Clinton, Clay, Jackson,
Cage, Rates, Vernon, Barton, Jasper, New-
twon, MeDonald, Harnson. Daviess, Ray,
Caldwell, Lafayetw, Johnson, Henry, §t.
Clair, Cedar, Dade, Lawrence, Berry, Mercer,
Putnam, Grundy, Sullivan, Livingston,
Lynn, Carrell, Chariton, Seline, Howard,
Pettis, Cooper, Benton, Morgan, ‘Hickory,
Polk, Dallas, Greene, Webster, Christian,
Stone, Taney.

D.8.—Boyd Laizure, 5544 Hughland Ave.,, Kansas
Gxty. SRR

C.M.—Boyd Laizure, 5544 Highland Ave., KANSAS
CITY, 9RR

C.M.—Duvncan  Cox, 1027 Messanie St.,, 8T.
JOSEPH, $ANO

OC.M.—H. Schnur, PBEastmoreland Pl, JOPLIN,
GCHJI

DR.S—~4$FPM, ORR, 9BKK, 9BMN. 9AYL, 3ANO,
9CKS, 9DCW, 9AUK, HCHJ, 9CTG.

Nebraska (Dists. No. 1 and No. 2.)
ADM.—J, €. (YRourke, 2064 South 22nd &t.,
Omahs, JHT
B.M.—R. F. Norene, 2404 Crown Point A4ve,,
Omaha, 9CPB

Dist. No. l-w—l.()unnes Bioux, Dawes, Box
Butte, Sheridan, Cherry, Gruant, Arthur,
Hooker, MePherson, Thomas, l.ogan,
Heyapaha, Brown, Rock, Blane, Loup,
uster. Boyd, Holt, Garfield, Valley, Butfalo,
Bherman, Wheeler, Greeley, Howard, Enox,
Antelope, Roone, Nance, Cedar, Wayne,
Dixon, Dakota, Thurston, DPierce, Madison,
Stantan, Cumming, Burt, Platte, Colfax,
Dodge, Saryp., Washington, Douglas,

B.8.~ion Chansky, 2141 South 35th St., Omaha,
SATC
CM.~-P. H., Quinby, Benson Gardens, OMAHA,
9DXY
C.M.—P. &, Rohwer, 2041 “K” St. Lincoln, 9AYS
O.R.8~8DXY, ¥VE, 9AS0, 9DSM, 9AYS, 9(PB,
Dist, No, 2- —Countles, bcotts Bluit, Banner,
Kimbal, Morill, Denell, Cheyenne, Garden,
Deith, Perkins, Chase, Dundy, Linecoin,
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Hitcheock, Frontier, Red Willow, Dawson,
Gosper, Furnas, Phelps, Harlan, EKearney,
Franklin, Hall, Adams, Webster, Memc,
Hayes, Hamilton, Clay, Nuckolls, Polk, York,
Filmore, Thayer, Butler, ‘%wsrd “3elmeg
Jefferson, Saunders, Lancaster, Gaze, Casn,
Otoe, Johnson, Pawnee, Richardson, Nemaha,

D.8.—P. Palmer, 3145 “g” St,, Lincoln, SDNC

O.R.8.—~9DNC, 9AHV., 9BXT.

* {(R.M.) Route Manager,

NEW ENGLAND DIVISION

Connecticut, Maine, New Hampshire, Massachu-
setts, Rhode Island, Vermont.
DB3.M.—[. Vermilya, 23 N. Water St., New Bedford,
Mass., 1ZE
E.A-~~Helen R. Wavier, 356 County St. New Bed-
ford, Mass.

Connechcut (Dists, No. 1 to No. 8.}
ADM— .. Reinartz, 371 Hartford Rd., So.
Manchestot, IQP.

Drist. No. lm---(‘nunty. Fairfield.
D.8.—H. E. Nichols, 6531 Pequonnock #St, Bridge-
port, 1BM
O.R.8.~—1AJP, I1BYM, 1CTA, 1AYZ, 1ADJ,
Dists, No. "—(ulmty New Haven.
T.8.—A, Lawson, 10 Dikeman St., Waterbury, IUJ
M. —A, Lawson, 10 Dikeman 3t., WATER-
BURY, 10J
O.R.8—~—1BMS, 1CJZ, 1TL, 1AWB, 1CGv, 1UJ,
1

Dist. No. 3-—County: Hartford.
O.R.8.—1C0Z, 1BAG, 1BTU, 1AB, iCBS, 1BHQ,
1APC, 1WC, 1VK, iCKP, IMY, 1BIY, 1BOQ,
1BGF, 1QP, 1AW,

Dist. No. 40 '
ORS8OV, 1Q0.

Dist. No. C:——=( ‘ounty : Middlesex,
O.R.8—1KV.

Dist. No. 6—county Tolland.

Dist, No. a~(,0unty Windham,

Dist, No. S-C(wunt;mi\lm:; London. &
O.R.8~1AYU, 1AWI, 1FD, 1CR. )

Maine (Dlsts. No. 1 to No. 8.}
ADM.—L. H. Hilton, 20 Wood 8t., Lewiston,
1BRQ

Dist. No. l—Counties: Osford, Androscroggin,
I)S—ﬂ-Perlev Woodman, 63 School Bt., Auburn,

1BQW
0.R.8.—1CTP, lBQW.

Dist. No. 2-——Counties s (umberland York.
D.S.—P. Hill, Jr., 334 Main St., Sace, 1BAS
URS—IBAS 1CKQ, 1BQL.

{ist, No. 3—-Counties: Penobscot, Piscataquis,

Aroostook.
—F, B, Handy, 414 H. H. Hall, U, of M.,

0.R.8.—1BDIL.

Dlst Mo, 4—Counties: Sagadohoe, ULincoln,
Knox.
D.8~J3. M. Pomeroy, Jr., Tb% Court St., Bath,
Me., 1ACO
0.R.8.~-1UL, 1BZS, 1ACO, 1BSJ,
Dist, No. b—~Counties: Washington, Hancock.
D.S.—W. Dresser, Main St., Calais, 1VT
O.R.S— 1VT, 1C¢DO.

Dist, No. #— Jountiea: Franklin, Somerset,
Waldo, Kennebee,
D.&;.T—;Robert Parker, ¢ N. Relfast S$t., Augusts,
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Eastern Massachusetts (Dists, No. 1 and No. 2.}
AD.M—P. ¥, Robinson, 149 Hollis Ave.,, Brain-
tree, 1CK.

'Dist

No, I-—Counties: Essex, Middlesex,

V. Johnson, 137 Lawton Ave,, Lynn, 1DY

: P. F, Hobinson, 149 Hollis Ave., BOSTON,
Bmintree iICK

O.RS—1DY, 1CPL, iLL, 1BFA, 1CRJ, 1AAC,

%ggg IBDT, ISK, ICNI, i8N, 1LK, LAGS, 1ER,

Dist, No. Zw-ounties:
stable, Dukes,
D.S~—P, ¥, Robinson,
1CK

ORS—IANA, 1MD, 1COT, ~YK
iBBM, 10R, 1AIR, 1AQY, 1BM

Norxfolk, Bristol, Barn-
149 Hoilis Ave,, Braintree,

1ZE, IRR,

Western Massachusetts (Dls;;.wNo. 3 to No. 7
hM—nA 8. MeLean, 685 Armory St., Spring-

Held, 1JQ
A —Helen 0, Daniels, 288 Main St., Spring-
ﬁeld
"4 GmCiounty Berkss_h
Whlte 54 Oxford St., Plttsﬁeid 1ARF
Dist, No, §— mmtv Hampden.
0n.S—K. A. Nysirom, 336 Elm §t,,

field, 1IL
. MB—I_—.R ¥. Weller, 86 Broad St.,

N
ORS~-IAWW, IAOJ iBVR, 1BSJ.

Dist. No. ‘3—~(1num‘,y Hampshire,
D8P, H. Bloom, 882 East 3t., Holvoke, 10MK
ﬁ"M——k Hebert, NORTHAMPTON, 1CHJ
O.R.8,~-1CGR,

Dist. WNo. 8—{Uounty: Franklin,
LS—, H. Nichols, 22 Union 8t., Greenfield,

oo s
D8 —F,

West Spring-
WESTFIELD,

iBSZ

Dist. No, 7—County: Worcester.
e A, Bates, 3 Blodgett PL, Worcester, 1GY
0. R 8. ——-lJV IRV, 1ADN, 1AQM

New Hampshire (stt:. No. 1 to No. 6.)
ADM—H, B. Mclane, Laconia, 1CM

Dist No, i-——-(:(")untiea. \,(;os, Grafton, Carroll.
D.S.—~I.. E. S8bherman, Plymouth, IR
O.B.8.— IBZP,

Dist, No. 2»——~€:frmnties:.Sullivmz, Merrimack,
D.8—G. A, Hall, Boscawen, 1CSS
OR.8.~1088, 1A7J.

Dist, No. §—~{lounties: Cheshire, Hillsboro.
D8 —Wm, Smith, 72 Oak §t., Manchester,
. HC Stevens, 118 Rrook St.,

ER, iM
O.R.8~-1GL, 1MC

.

im—trounty : Belknap.

Dist. No,
D.8.—H, R, McLane, Laconia, 1ICM
C.M. ifton Kemp, Garden #t., CONCORD, (BNR
DRSS —IBNK, 1CQL.

Digt. No. 6—Counties: Strafford, Rockingham,
NealQDow l'é Lincoln §t., Exeter, 10QJ
10QT, .

Rhode Island (Dists, No. 1 to No. 3.)

AD MDD, B. Funcher, ¥8 Franklin $t., Westerly,
IBVB.
DHst, WNo, f—County: Providence.

DS~ 3. Huddy, 204 Bowen St., Providence, 111

MW, B, Siackpole,
ENCE, iOW

159 Pratt 8t., PROVID-

ORB—-1AMD, 1ABC, 10SW, 1APG, 1BSD, 1BES,
1OW, 18T, 1AQT, 1AXR, 1GV, 1II, IAWE,

Dist, No. '?--m—-;s"(;untle&
DS—D, B. Fancher,
BVB

i
O.R8.—1AML., tANX, 1CBP,

Washington,
Westerly.

heut.
&6 Franklin 8t

1BVB.

MANCHES..

October, 1023

Dist. No, 3--{lounties: Bristol, Newport.

0.8, —., . lathewson, 38 Rhode Tsland Ave. .
N ewport, 1BQD
~-(z, N. Mathewson, 39 Rhode Island Ave,

NEWPORT 1BOD
0.R.S—1BHK, 1BQD, 1ALZ.
ONTARIO DIVISION

D.M.—4, H, K. Russell, 11 Pinewood Avea., Toron-
o, Ox\t., Cana a

Northem Ontario District
DS —W. N, Suotton, 223 &, Archibald 5t.,
Wllllam, INI
oM ——~A. M. Hale, 166 Kohler 3t.,
MARIE, 3BG
OR.E,~ 3NI‘ :)H(J, 38L.

Western Ontario District

Fort

BAULT ATE

0.5.—H. L. Byeriay, 184 Rankin RBlvd., Sandwich,

(.3.%&51—in. Carter, 612 Niagara St., WINDSOR,

(".!.%Iﬁ];. W. Sproule, 118 . Mitton St., SARNIA,

O0.R.8.—3GN, INB.

.M. ~Harold Jackson, 183 King &t E., CHAT-
HAM, 3KO

ORS. 3LB. SARO.

O Mo~-Frank Moyer, 9§ Charles 8t, N., 8T,

THOMAS, 3FA

O.R.83UD,

(’Lg(x—r;(‘ H. Langford, 258 Cheapside 8t,, LONDON,

OR.S.—3LW, 3UJ, 3ADN, 3ACY,

CM—~P. T, F‘letsher Thames 8t. N., INGERSOLL,
3ADT

OR.8.~3KG

g%&-n(}. W Newland LEAMINGTON, 3GB
S

Central Ontario Dlstrict.
D.8—WNiagara District, 5. P. Hapgood, 276
Lundy’s Lane, Niagara Falls, 8TL
C.M-—W. Choat, 241 Robert 8t., TORONTO, 2(‘0
3GE, 3F0. 3DE, 20H, sMIL, 3IN

504, 3ADS. &YW, 3J1. 3JK, 3PG, 328, 4JT.
IEY, 8BV, QBJ, GAL, 9BA, BADA, 2%T, SEL,
3RV, &GT.

C.M,—H. 8. Gowan, 120 King St. W., KITCHENER,
ans

ORS8~8BQ, 3YH, 3WG, SAA, I8P, 2AP, 20Y,
3IF, 3HT, 3JL. 3KP, 3KA, 3BZ, 3ACT, 3IMY,

3MM, 3XX, 3BS, 8TL.
Eastern Ontario District. .
D.8.—{. Donnelly, 118 ‘Wellington &t., Hingston,
3HE
.M.—J. P, Henderson, 88 Hosemont Ave,

TOTTAWA, AR ]
0.R.S—$CC, SMP, SHE, 3IL, SNF.

PACIF[C DIVISION

Arizona, California, Nevada,
DM,—J,. Vance Wise, \Valnut Grove, Calif,,
Avrizona {All one Dintrict)
D.M.—H. L. Gooding, Box, 1756, Douglas, 6ZZ
‘M—-—E, A. Wielsen, 115 So. 21st Ave,, PHOENIX,
GBBH
R.8—B2T, GBBH.

California (stts. No. 1 to No. 8.3

8ZX

C"

¢

ADM—E, . Garrette, Coluso, &CC
Dist. No. i-—Counties: Han Diego, {ivange,
Han  Bernardinas, impprml Riverside,

Yo,

DS —L. Picker, San ¥ai GZ4H
3 217 Bt-‘sch St.. SAN DIEGO,

M,—W. J. BReran,
G

[
OR.8.—3AGR,

Dist. No. - Los Angeles,
Yentura, Santa Barvbara,
Bmgs, Tulare.

D8 B, A, Duvall and O, Esler, 4
B, Los Angeles, 4EN

C.M.—D, Gardner, 515 Bl Centro 5i,, .
DENA, 60D

CAGP, 67H., 6ZB.

Grern,
Ban Loui, Obispo,

468 Wadsworth
PARA.
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CM.—, T, Filkstead, 2010-6th Ave,, 1LOS
ANGELES, &CU
O.M.—-A. B, Lopez, 720 Barbara $t.,, SANTA BAR-

BARA, 6AAK

0.R.S—86AAK, 60D, &CU, GALP, G6ALU, 6EN,
6ALK.
Dist, Wo. 8-—Counties: Fresno, Ingo, Mono,
Madera, Marispa, Tuolumne, Alpine,
nN8~-R. H, Potts, Riverbank, 6AME
A M. P. Potts, FRESNO, 6AVV
R.E—~—G6AVV, 6BIH.
Dmt. No, 4--‘”nuntneq San Mateo, Santa

Sruz, Santa Clara, Staniglaus, Merced, San
Benita, Monterey,
D.8.—A. A, Hunt, {22 Market St., Los Gatos, 6VX
C.M—mr, J. Quement, 51 Pleasant 8t., SAN JOSE,

SNX
O.R.8.—6CEL, 6NX, 6TU, 6VX, 6ACM, 5BPL.

Drigt. Wo, i—{ounties: San Francisco, Marine,
Mendoeina, Sonoma.
D.8.~~B. Moliniari, 6583 Union 8t., San ¥Francisco,
SAWT
.M.—4A. Martini, 2948-26th St, SAN FRAN-
CIS8CO, 6CHL
O.R.S 82D

Dist, No, 6—ounties: Alameda, Napa, Solano,

Clontra Costa,
ULS—~ . A, Poage, 148-156th 8t., Richmond, 6HP
C.M.—C. Steffen, 16156 Arch St.,, BERKELEY, 6EX
C.M.—P. W, Dann, 562-35th St., OAKLAND, $BFL
O.R.8~-8A0R, GHP 6BFL, 6QV 6B1Q.

Dist. No. 1—~( nuntl 3 ¢ ‘Sacramento. San
Jogquin, Sutter, Hldorado, Placer, Volo,
Sierra, Nevada, YWuba, Calveras, Amador,

D.8.—Ernest Staats, 2318 “I” 8t,, Sacramento, 6GF
OM,—¥Fdward Anderson, 1905 “L"” $t., SACRA-

MENTO, 6GR
CM—K., A, Adams, 2060 E, Main St., STOCKTON,
.R.8.~-6GR, vaF HABX, bf‘H GAK,

6K

Dist. No. &—Counties: Del Norte, Humboldt,
Siskivou, Trinity, Glenn, Iake, lolusa,
Shasta, Tehama, Modoe, Lassen, Plumas,
Butte.

11.8~—(z. H. Lavender, Willows, sL1J -
O.R.8-—5TC, 6CLC.

Nevada: (All one district.)
z‘\_D M—G. M. Lewis, 211 West 8t,, Reno, 40QR
(;%{I R. L BRav VP Court 8., RENOQ, 8AJR

ROANOKE DIVISION

North Carolina, Virginia, West Virginia.
. MB_Z-W T, Gravely, 84 Main St.,, Danville, Va.
3

e &, Clarke, 893 Pine St..
North Carolma (Dists. No, I to No. 4.3
ADM—T, Himpson, Peoples Natl,
Winston,

Danville, Va.,

Bank,

i—Counties: Ashe, Allegany, Surry,
Wilkes, Rockingham, Watauga,
tin, Forsythe,  {iuilford, Handoiph,
iredell, Davie, Alamace., Caswell,
DS —R R !mvme. 13th St., Winston-Salem, 40X
t, N, Day, Fpring 5t. SALEM., {NV
Cild, 4FA, LEN, 4NV, 1DQ, DG, 46X

M.
O.R.B3.-

Pist, No, #-—ounties: Miichell, Avery, (inld-
1, Alexander. Catawba., Buncombe, Hay-
ond, Burke, therokee, ilay, (leveiand,
"‘d.hdm. Henderson, Jackson, Lineoin, Me-
Dowell, Macon, Madison, Polk., Rutherford,
ranasyvivania, Swain, Yuncey

: . dJackson, Jr., Box 1008, Ashville, 4GH
1S, 4GH, AMW, 4MIL

[Mst. No.
itanley,

Davidson,
(Cabarrus,

Rowan,

Mont-

&-—Counties:
Mecklenburg,

142}

T 41

gomery, Union, Anson, Richmond, Scotland,
Gaston, Hope, Moore, Cumberland, Robeson.
D.S—~J. H. Robertson, ¢/0 W, C. Public Service
Co, Silxisburv. 41D

Dist. WNo, 4—~{ounties: Beanfort, Bertie,
Bladen, Brunswick, Camden, Carteret,
Chatham, Chowan, (olumbus, Craven, Dare,
Currituck, Duplin, Durbham, Hdgecombe,
Franklin, Gates, (ireene, Granville, Halifax,
Harnett, Hertford, Hyde, Johnston, Jones,
Lee, Lenoir, Martin, Nash, New Hanover,
Northampton, Onsiow, Orange, ’amlieo,
Pender, Paqquotank Pervquimans, [erson,
Pitt, Tyrrell, Vance, Wake, Warren, Wash-
ingion, Wayne, Wilson, Bamson,

D.8~G. 8. Smith, 107 N. Sixth, St., Wilmington,
0.M.—D. McR, Parsley, Box 113, WILMINGTON,

4FT
O.R.8~4FT, 4BX, ‘IEA 4NT,
Virginia (Dists. No. 1 to No. 10.)

‘iMF

ADM~J. F. Wohlford, 118 Cambridge Ave.,
Roanoke, 3CA.
Dist. No, Ea--(lounties; Princess Anne, Nor-

folk, TIsle of Wight, Nansemond, Curry,
Warwick, Elizabeth City, ¥ork, Northamp-
ton, Aecomaec.

D.8.—H,. HKreskin, 1044 Highland Norfolk,

3BNE
O.R.ST—Z-BBVC. 3BLG, 3ADJ, 3MK, 3ACE, 3BVB.

2

Ave,

Dist. No. 2—Counties: Southampton, Greenes~
ville, Brunswmk Mecklenberg, Sussex.
funenburg, P\Totfowav Prince
George, Chesterfield.

S.—Raymond J, Carr, 817

burg, SBMN

C.M.—R. E. Decker, 5ib
BURG, A8G.

O.R.8~2ABS, .;A'].‘B 3BCH.

Dinwiddie,

Union Ave., Peters~

Halifax &t.,, PETERS-

Nist, No. J-u-—(,ountles' Henrico, Charles City,
JdJames City, New Kent, Gloucester., Mathews,
Middlesex, King and Qneen, KEing William,

Hanover.,
$~W. C. (FBrien, Jr.. 766 W. Carey Ht., Rich-

mnnd, 3MO
JAJG. 3B1J, 2JY.

0.R.8.—3BQX, 5MO. ABVL,

Noa, »;w-()uuntles' Chariotte, Prince Hd-
rd, Amelia, Cumberland, Powhaten,
ivom.hland Caroline, Spottsylvania, Hssex,
ouisa,
DS, M. Helph, Westhampton Rich-
mond, 5T
OR.8—~5NF, aTJ, 3UEL.

Dist, No. h—Connties: Northumberiand, Rich-
mond, Westmoreland, King (George, Stafford,
Prince William, l*zwmer, Loudoun, Fairfax,
Arimztnn, Lancaster

o

j2)]

Station,

D80, W, Lewis $. Court St., Clarendon, 3IW
D.R.S.—I5K, 2IW, 5BUY, 3RO, "( Y.
Dist. No. .nuntzes: Albermarie, ¥Fluvanna,

Clarke,
reene,

‘Warren, Rappahannock,
Madison, ()rang'e,
A 1. Bradley, (rozet, SRHL
()Rb%"ALB ’BH_J. 2CRZ, unU

Dist. No.

Gulpeper,
Alleghany.

:h( ounties: Frederick, Shenandoah,
Page, Rockingham, Highland, Augusta,
Nelson, Bath. Rockbndge, Craig.

11.8.—H, L. Keller, 127 Fayette St., Staunton, 3ASP

. R B—-3744, IASP.

Dist, No., 8-—Counties: Halifax, Pittsyivania,
Henry, Franklin, Campbell, Redford, Ap-
) pomottox, Botetouri, Buckingham, Amherst,
D8 ~—C, M, Owen, Box 119, South Boston, ZAPR
O.R.S~—8BZ, 3APR, BABV,
Dist, No. 9—Counties: Patrick, Carroll, Gray-
son, Floyd, Roanoke, Montgomery, Pulaski,
Wythe, Smyth.

-~
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D.8—4, ©. Higgins, Galax, 3H

O.8.8.~-8RF, 3HL, 3BIY, ‘iGA ABKX, $BHS,
3AIR, 8CU.

Dist. No., 10—Counties: Lee, Wise, Scott.

Bland, Buchanan, Dickerson, (iles, Russell,

Tazewell, Washington.
N8 —H, J. Gundry, Stonega, A0V
OR8~—3A0V

West Yirginia (L

mts. No. 1 to

6.)
DM, —J. L. Bock, Main St., Farmington, 8AUE
Irigt, No, I—Counties: Haneoeck, Brooke,
Ohio, Marshall, Wetzell, Tyler, Dodridge.
Iewis, Harrison, Taylor, Preston, Monon-

galiz, Marion, ) » .
D8~ . Jones, Jr., 622 PFairmont Ave., Fair-

mnnt, 5P
. Poplar Ave., WHEEL-

BCHOQ, 2BQG,
8CGR, 8CHI,

Weimer, 42

O.RS8.—83P, 8AUE, 34AQV, BAFD,
REW, SBTD, 8AMX, BAQL, SASE,
*;DES, 8DFM, BBbY, BBPUE

Dist, No. E-Counties: htaut Hardy, Mineral,
Hampshire, Morgan, Berkeley. Jefferson.

Dist. Mo, B-—Counties: R&ndolph Barbour,
Tucker, Pendleton, Pocahontas, Webster, Upshur,

D.Saléun Stalnaker, 210 Graham St., Eikins,
0.R.8.—BCAY, SDFP.

Dist. Wo. 4p-Countles: Greenbrier, Nicholas,
Fayetie, Raleigh, Summers, Monroe, Mercer,
MeDowell, Wyoming.

D.S5~8, L. Murnll Lewisburg, 8AMD
0O.R5.—8AM

Dist. No. G—antlea- Hanawha, Clay, Put-
nam, Mason, Cabell, Wayne, Lincoin, Boone,
Logan, Mingo.

D.8.—~{3. L. Rhoads, St. Albans, BAVW
H.8.8—3AVW, 8BDB, 8BKE, 3ATC, 5AIP, RATP,
ACXM, 3CQH,

Dist. No. 6—-(.zountles‘ Wood Jackson, Roane,
Lnlhoun, Gilmer, Wirt, Richie, Pleasant,
Braxto

wen g H S Morns. 1026 Mary $t., Parkersburg.
8BDA
O.R.S.—-QBDA.

ROCKY MOUNTAIN DIVISION
LColorado, Utah, Wyoming.
D.MZJE-N'. R. Hood, 1022 S. Ash St., Casper, Wyo,,
T

Colorado (Ddists. No. § and No. 2.}
ADM —F. L. Turre, ¢/0 Fitzsimmons Hospital,
Denver, $COW.

Pist. No. 1—-Counties:
Arapahoe, Archuleta,
Cheyenne, Clear Lake,
Delta, Denver,

Adams,
Boulder,

Alamosa,
Chaffee,
Conejos, Costilla,
Dolores, Douglas, Eagle,
Elbert, Bl Paso, Fremont, Garfield, Gilpin,
Gnnd, Gunnison, Hmsdaie. Jackson, Jeffer-

son, Kit Carson, Lake, LaPlata, Larimer,
Tincoln, Logan, Mesa, Mineral, Mofiat,
Montezuma, #Morgan, Montrose, Quray,
Park, Philips, Pitkin, Rio Blanco, Rio
{irande, Routte, Saguache, San Junan, San
Mignel, Sedgwick, Summit, Teller, Wash-
ington, Weld, Yuma.

PSP, ¥M. Segal, Equitable Bldg., Denver, 9EEA
LMD, L. Hathaway, 1576 Penn $t., DENVER,

SAMB

O.RS~-9COW, 9EREA, 9DHI, 3CFY, $BUN, 9CAA,
SAMB, 9DTM, 9CCI, 9BXA, #BRJI, 9BVQ, 9XAQ,
¥V, 9BXM, QQL. 8DTE, 9KEKH, %AZG.

Dist, No. 2---(‘ount1es~ Reca,
Cmster, Huerfano, Kiowa,
Qiero, Powers, Pueblo,

T.8—M. 0. Davis, 805 (larson

3CDE
G.BRE—HODE, 2EAE,

Bent, (rowley,
Las  Animas,

Ave, La Junta,
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Utah {Dists, No. i and No. 2.}
ADM—H  Wilton. ¢;o The Desert News,
Sult Lake City, 6ZM

No,

> Roxelder, Cache, Rich,
Davis, Salt Lake, Suwamit

Q. Boz

Christensen, PROVQ,
Flygare, 2421

Dist. 1—Counties ;

Morgan,

Webher,

Toole.

.8, —Art Johnson, P,
sLT

C.M.—H.

C.M.—R.
RE

772, Sait Lake City,
SARU

Jetferson Ave.. OGDEN,
» Quillman, 2264 Lincoln Ave., QUIDEN,

GAPL, GET, 6ZA, 6BLH, ¢/
iyA}I) BBOR, b‘XWH, 8BUH,

Dist, No. 2 unties: Wasatchg Duchense,
Utah, Juab, Han Pete, Corhon, HMidlard,
Hevier, Emery, Grand, San Juan, Wayne,
Garfield, Piute, Iron Washington, #ane.

[ "«m,)zmxller Richfield, 6BKFE

GATH. 6ATQ.

N4, GRM.
GZM, G4AM, GRE.

) i \%yommg (Dlst, -No l to 2.}
A DM —¥F. N, Mntchell Box 875, (Greyvbull, YLU.

Dist. Na, i 1’ark Big Hora, Sheri-
dan, Hot Springs, Washakx, Johnson, Na-
trona, Campbell, Crook, Weston, Converse,
MNiohrara.

S.—7LU, ThH, TAFW,

Dst. No. 2-

O.R.

AS

. uuntlea' Lincoln, Unita, Fre~
mont, Swaetwater, (arbon, Albany, Platte,
. oshen, Laramie.

.8, —C.

e H. Linsley, 808 University #t., ILarmfe,
TG
O.R.S—TGK,

70,

WEST GULF DIVISION

Oklahoma, Texas, New Mexico, {Mexico,
temporary.}
D.M.—F. M. Corlett, 2515 Catherine St., Dallas,
Texas, BZC,
_ New Mexico {(Dists, No. 1 to No. 4.}
A.D.M.—-L. Faleoni, Box 421, Roswell, 5ZA

Dist. No. i-—Counties: Eddy,
velt, Curry, Lincoln, Ostero.
O.R.8.~-HTA.

Dist, No, 2--
Quay,
Colfax,

Pigt, No. 3—UCounties: Donna Anna, Socorro,
Sierra, Luna Grant,

Chaves, Roose-

~Counties: Torrance, Guadaloupe,
‘av;nta Fe, Ban Miguel, Mora, inion,
no6

D¥ist. No. 4»—- ounties: on Arriba, Sandoval,
Bernalillo, Valencia, Merlpy Ban Juan.
Oklahoma (Dists. No. 1 to No. 4.)

AD.M.~-Chas, F. Whartenby, 211 News BElg.,
Enid, 54M.
Dist. No, lm(uunttex Cimurron, ‘Texsas,

Beaver, Harper, Woods., Alfalfa, Grant, EKay,
Pawnee, Noble, Tiarfield, Major, Woodward,

Ellis, Roger-Mills, Dewey, Custer, Blain,
King WFsher, Canadian, Okla, Logan, Lin-
cein, Payne,
D.'ﬁ!}i? G. Garman, (loworth Aparimenis, Enid,
[ .
M~ B MaMam £27 E. Nelgon 8t., OKLA-
HOMA CITY, B .

K

GRE—BAEM, BLB 6Z%, BIAT, bBKE.
Dist, No. 2~-—(;0untie5: Osage, Nation, Wash-
ington, Nowata, Craig, Ottawa, Delawsre,
Maves, Rogers, Tulsa, Wagoner, Cherokee,
Adair, Seguoyah, Muckoges, McIntosh,

Okmulgee, Okfuskee, Creek.
N.8.—C. M. Selby, 225 So. 14th 8t., HMuskoges,

5]
O.R.8.—5BM, 5XBF, BSG.

Rahinsn
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frist, No. 8&-—Counties: Seminole, Hughes,
Pittsburg, Haskell, @LeFlore, HLatimer, Me-
Curtain, Choctaw, Pushmaiana, Bryan,

Atoka, Marshall, Johnson, Coal, Pontotoe.
O.R.8.~bAFT.

Dist., No, 4-—-Counties: Pottawatomie, Cleve-
land, Garvin, Murray, Carter, Love, Jeffer-
son, &Stephens, Grady, Caddo, Comanche,
Cotton, Tillman, Jackson, Kiowa, Washita,
Beckham, Greer, Harmon, McClain,

D.8S.—0D., H. Bovette. 111 N. 7th 8§t., Lawton, 6DS
O.R.8.~-HKVM, 5TJ, 6DS, BZG, LAGR.
Northern Texas {Dists No. 1 to No. 5.}
ADM.R. 1. (linkscales, 3918 Hamilton §t.,
Dallas, HIE.

Dist, No. 1-—{ounties: Cooke, Denton, Tarrant,
Dallas, Collin, Grayson, Fannin, Hunt, Kauf-
man, Van Zandt, Rains, Wood, Hopkins.
Delta, Lamar, Red River, Franklin, Titus,
Morris, Camp, Upshur, Bowie, Cass, Marion,

D.Szi)ale Hales, 2826 Anderson 5t., Greenville,
T hACQ

C.M.—rville Yeary, Box 986, TARRANT COUNTY,
FORT WORTH, 5Q7

O.M.—-B. 8. Shields, 3514 Wellhorne S§t., DALLAS,

BTX, BAER, 6HEQC, BIS,

HALY

O.R.8.~-K0D, 5AHT, BNY,
BAL, 68F, 6DI, 6JL, 8DW, BACQ, 6NW, 6FX,
BGN, HALI, 6TU, BZC, HTH, BVA, 5QI, 5AHC,
bHY, HAIC, [AXT, 5UD.

Dist, No—2 Counties:
Clennan, Rell, Falls,
Hlls, Henderson, Anderson, Freestone,
Cherokee, Smith, Gregg, Ruck, Nacogdoches,
Shelby, Panola, Harrison.

DS—W. B, F‘nrrebt Jr., 502 Royal St.,
hachie, BA.
O.R.8~—5FA, 5AIT BFC, BGA, 51TY, 5AFH.

Johnson, Hill, Me-

Limesione, Navarro,

‘Waxae

Dist, WNo, &—(ounties: Hardeman, Foard,
Knox, Haskell, Jones, Shackelford, Throck-
morten, Bayior, Wilbarger, Wichita, Archer,

Young, Htephens, Palo, Pinto, Jack, Clay,
Montague, Wise, Parker.
D, b[?“J R. Martin, 1517-12th $t.. Wichita Falls,

Q
0.R.8~-HLL, BZADA, LUO.

Dist. No. 4—~ounties: Tavior, Runnells, Cole-
man, tlallahan, REastland, Brown, Mills,
lomanche, Erath, Hood, Hamilton, Coryell,
Bosque, Lampasas.

D.8S.—C, B, Baxter, Dublin, &#XAJ
ORS—--E')RW, 5XAJ, DNS.

Mst~-No, &——Counties:
Hansford, Qchiltree, Lipscomb, Hemphill,
Roberts, Hutchinson, Moore, Hartley, Old-
ham, DPotter, Carson, {iray, Wheeler, Deaf,
Smith, Randall, Armstrong, Donley, Col-
linewarth, Parmer, Castro, Swisher, Briscoe,
Hall; Childress, Cottle, Motley, Floyd, Lamb,
Raily, Cochran, Hockley, Lubbock, Crosby,
Dwkens King, Stonewall, ¥ent, Garza,
Lynr\, Terry, Yoakum, aing, Dawson, Bor-
den, Seurry, Fisher, Nolon, Coke, Howard,
Mitchell, Martin, Andrews,

Dallam, Sherman,

Tt 1. T. Martin, 805 East ith Ave., Amarillo,

I

GRS» SHH.

bnuthcrn Texas (Dists. No. to No. 9.)

L. DM —8, A, dahn, Box 569, New HBraunfields,
EYR’

Dist. No. #A—Counties: HRobertson, Leon,
Houston, Angelina, San Augustine, Subine,
Newron, Jdasper, Trler, Polk, Trinity, San
ducinio, Walker, Madison, (Grimes, Brazos,
Waller, Montgomery, Liberty, Hardin,
Orange, Jetferson, Chambers, Harris, Gal-
veston, Brazoria, Fort Bend. )

D.S—H. €. Bherrod, 1827 Ave %7, Galveston,
VY

T 43

Cn{lA-EL. Peine, 1506 Rosalie Ave,, HOUSTON,
)
OR.8—bACR, 5VY, 6IM, 5JM, 6NN, 6XAD, 5BA,

5NK, 5XAB, BAR,
Dist. No.

52X, BXV.

7-—Clounties: Burnet, Williamson,
Milam, Travis, Lee, Burleson, Washington,
Austin, Fayvette, Bastrop, Hays, Comal,
Guadalupe, Caldwell, Gonzales, LaVaeca,
Colorado, Wharton, Jackson, Matagorda,
Calhoun, Victoria, DeWitt, Colied, Wilson,
Karnes, Bee, San Patricio, Refugio.

D.8S~—W. H. Tilley, 4112 Ave. “F”, Austin, bZU

OR.8.—FALR, 54T, GRN, 5KP, HZAL, 5TM, BGR,

BYK.

Dist. No. 8-—~(ounties: Hetor, Midland, Glass-
cock, Sterling, Tom Green, Concho, Me-
Culloch, San Saba, Llano, Mason, Menard,
Schleicher, Heagan, Upton, Crockett, Irion,
Crane, Pecos, Rrewster, Terrell, Val Verde,
Sutton, Hdwards, Resl, Kinney, Maverick,
Dimmit, Zavala, Uvalde, Bandera, ¥err,
Kimble, Xendall, Gillespie, Blanco, Bexas,
Medina, Frio, LaSalle, Webb, Yapaia,
Atascosa, McMullen, Live Oak, Duvul, Dunn,
Jim, Wells, Neuces, Kleberg, Kenedy, Books,
Jim Hogg, Starr, Hidolgo, Willacy, Cameron,

Db—»h. D, Wall, 216 Pereida St., San Antonio,

(;MmJ L. Tyler, 943 Garden St., SAN ANTONIO,
0. R.b ~-BABW, 6JF, 688, sMT, BKG, 5ADI, 5MT,

5ZAE, BES, F»VO HRR,

Dist. No, Paso, Culberson,
Jeff Davis, Presidio, Reeves, Loving, Ward,
Winkler.

D.8.—¥%. R. MeCraken, 2117 Grant Ave., El Paso,
5ADB

C. M—heRoy Hill, 809 N. Oregon Ave., EL PASO,
HLAD
O.R.8.—BJZ, SDE, HZAD, 5RW, SADB,

NEW ZEALAND
(Concluded from puage 20)

beginning with numerals (we know of Zs,
3s and 5s there). The amateurs of New
Zealand recently conducted tests with the
New South Welshmen and Victorians across
the Tasman Sea, a distance of 1500 miles,
and good communication was established in
apite of the fact that many of the Austra-
lian stations, being located in Sydney and
Melbourne near government stations, were
restricted to an input of 10 or 12 watts,
We can't do that in this country!

The Australasian Radio Relay League
(another A.R.R.L.!) has vrecently been
formed, with headquarters in Sydney, and
cooperative work between the two AR,
R.IL.’s is mow in process, looking to the
astablishment of two-way communication

between our two continents as a vesult of,

the splendid success of the T/P Tests.

Another reason why we like New Zea-
Jand is that it is an oifence punishable by
a fine of £10 to operate a single-cireuit
tuner in that country. Boy, run page our
Uncle Samuel quick!
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Australasian Radio Relay League Formed

A meeting of the radio amateurs having
itransmitting licenses was held in Sydney
recently at which the Australasian Radio
Relay League (A.R.R.L.) was formed, The
nrg’amzatlon was started under the auspices
ol the Wireless Institue of wusmraha {a

technical body similar to the LR.E. in this
pountry) uand its objeet is to organize
4 system of radio relay communication

rhrnughour the oentire iength and breadth
of Australia and New Zealand. It iz not
the intention of the League to confine its
operations to Australia and New Zealand,
and once the organizaiion is Workmg
smoothly the experimenters whe have pro-
moted it will try to arrange a system of
relay communication between Australia and
Fingland, either via New Zealand and
America or else via the North Coast of
Australia and India.

Amatenr radio is f{orging right ahead
und rapid advances are being made. Mr.
Bell of New z’wﬂand the picture of whose
station appears in this issue, has outlined
eonditions over there in a very clear man-
ner. “In New Yealand we have hardly
wob gumg vet,” he says. “There ave only
Ahout five uf us transmitting, all with in-
puts below 50 watts, which is our legal
fimit., Our official wave lengths run from
140 meters, for beginners, up o 180
meters. I do not think there is much chance
of our reaching the U.S.A. on fifty watts
for some time, especially as receiving con-
ditlons with you are inferior to ours, al-

though we are already wnrkmgr with
Australian amat . In A ustraha ama-
teur w/t (wirele graphy? is ahead of

New Zealand in that
permits for ¢
in’nadca\mnq £

ey are freely issuing
ransmission but as far as

s they are well behind us,
e is pvactlcai v nothing dn'ng

The amatenrs work mostly
neters and if they are within
ﬁve mﬂeb ut a government radio station,
are permitted only ten watts input, Even
sn, we have heard several of them over
here in New Zealand on key and even voice.
The distance iz about 1500 miles. If
Australian amateurs are a gufficient dist-
ance from a government station they are
allowed 250 watts iuput and with this

able to talk with the

power should szoon be
U.8.A,

“L am enclosing = list of valls heard to
date and from time to time will send sup-
plementary lsts containing any iresh ones

heard from now on. I have asked ofh
New Zealand amateurs to do the same. It
is ton big a contract to write to all the
Ameucans we hear, and at the same time
it iz up to all of us to let you Americans
know when vour signals ave reaching out
6000 miles or more. Here's hoping that
we will be able to talk with wou over the
air soon.”

Australians Report Transpacific Tests

A preliminary report covering the recent
acific T'ests has been received at
T factory, via the Rudio Journal, from
Mr. H. K, fove, chairman of the T-P test
committee of &he Wireless Institute of
Australia. It tells us a great deal about
the Australian end of the tests and in-
ciudes a copy of the logs of stations 3JU,
ABQ, and 3BM, of Melbourne and vieinity.
This log appears in the Calls Heard de-
partment of this issue.

“In all, twenty-three stations were heard,
There sre three third-district stations ve-
ported and if these veports are correct,
the DX is wonderful, as it 1s nothing short
of 10,000 miles from the1 17,8, third mstrlct
to Melbourne, * * *  There 1s no
doubt thaf for “teadv consistency, 6CGW
was by far the best. He came in as rogular
as a clock, od strength and readable

:::ignai; “himd them all beaten. His
s:e,trgngth at hmﬁq Was enormons.
“There is a range of mountains wvver

which signals from the 1.8, wmust pass
fore reaching Melbourne. New Ho
Waleb experimenters wonid have a htg; ad-

vantage over fhom: in Victoria, it would
‘-,e.-b..'m, but fav they have noi reported
anything, Although South Anstralia ama-
teurs did not officially join in the listening,
it is reported that one of them in Adelaide
had logged z station, 6JD, on one tube,
an AV-24, This is surely something won-
derful.”

A few-words as to the apparatus used
by these three Australian amateurs in re-
ceiving the signals from the TInited States
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“"‘BQ, Maxwell Howden, was the winner
of the Vietorian prize for the best recep-
tion during the tests. His set consisted
of two Phillips “R” valves as radio ampli-
her-: amd @ sun valve as a deteotor. He
mmdltlons 3 'ould allow. 21, MEbbl’b. H1am
and Hull, who were second, used four stages
cu radlo, usmg Mullard valves and an old

two-filament “fron us a detector. Audio
!uumhncatlon was found to be useless on
fong distance work.”

N’othmg was «A\peuallv built for the
tests at 3ABM, the station of Mr. H. K.
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of your men, in the next tests it will be

more like 122.”
—H. Kingsley Love,

For Transpacific Test Committee.

Hollanders Preparing for Winter Tests

The Netherlands BSociety for Radiotele-

graphy, the Duich amateur organization,

has formed & special committee to deal

with all fests undertaken by ifs members

during the coming season, It is hoped

that, throngh this committee, Dutch ama-
t«:m‘q will plav an important part in the
coming winter’s

Transatlantic Tests.

THE BEST AMATEUR RECEIVING STATION IN THE WHOLE WORLD!

The station of Mr. F. Dillon Bell, Shag Valley Sta., \Vaihemo, Otago, N

ew Zea-

land, undoubtedly holds the world's record for the reception of amateur signals.
Previous to July Znd he heard over 87 different U.5. and Canadian amateurs;
all over 6,000 miles distant! On the evening of July 1st, in two hours listening,
fie heard signais from EVERY DISTRICT IN THE US.! A set using two stages
of radio, detector, and two stages of audio amphﬁcatlon is used; all apparatus

svidently of British make,

Love, the idea being to endeavor to
signals from the U.8, on an ordinary 8
et using two stages of tuned radio~fre-
quency amplification and a detector. “The
eirenit wiaployed s ;’_'_‘iven herewith. The
vireuits used at 3JU and $BQ were gimilar,
cxcept that BQ used a :;Lage of reflex ut
times, and 3JU used four stages of radio
instead of two as shown.”

“There were other stations who wot
something, but not enough to be ot use.
In our opinion the transpacific tests have
proven the greatest success on record. We
hope that we will make this an annual
event and we feel sure that, while we have
done remarkably well to have heard 23

Transmission is not wyet permitted in
Holland so the chief interest of the Duteh
amateurs is in receiving. Nevertheless,
steps are being taken to vbiain permission
from the government to have at least one

cood station on the air during the tests.
We sincerely hope that this permission will
be granted and that we will have the op-
portunity of hearmg a l)utch station this
winter.
France Has New Radxo Laws

The French Postal administration has
just promuigated a new decree regarding
radio, many of the provisions of which
concern the transmitting amateur. A band
(Concluded on page 51)

Rossslaner i R Al
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54X as a C.W. station made its debut in
September, 1921, just after A, P. Daniel,
the owner, returned from the First National

Convention at Chieago. At the Convention
he was among the lucky ones who brought
back home & {ew souvenir prizes; an Acme
detector unit and a Murdock wvariometer,
Arriving home, the first use of the instru-
ments that presented itself was to try out
& very simple one-tube fone. A Quaker
Dats box fulfilled the reguirements and be-
came the form for the inductance. A few
turns of snnunciator wire were wound upon
it and a Murdock 43 plate variable conden-
ser was placed inside. For power supply
the A.C, source had mno appeal o the
builder, s0 he obtained {ive dozen test tubes
and some sheet lead and constructed a
“high voltage” battery of the storage type.
QST published photographs of the simple
set and of the home-made power unit in
the issue of December, 1921.%

*(gn be obtained from the Q87 Circuiation Dept,
at the vegulav price,

The real merit of this small fone set, and
the writer’'s opinion for the ¢ontinued
popularity of the. transmitter at B5ZX, is
the fact that at no time hag there ever
been any other than absolutely pure D.C.
used for power. Mr., T. A. Willard of
Cleveland, Ohio, became interested through
the mention in ST and corresponded with
HZX regarding the advantages of a storage
battery for plate supply. 8Soon HZX was
the proud possessor of 256 cells of Willard
storage hattery developing a voltage of 536
volts, By the time this battery arvrived,
the transmitter had expanded into a set
using two B-watt oscillators and two H-watt
modulators with a awiteh for changing
over to four H-watt oscillators for relay
work., A home-bniit Tungar rectifier is
used for charging the high voltage battery
and a lamp bank of 8 carbon-filament 22-
candle-power lamps is used zs the reem-
fating resistance. By weans of a simple ar-
rangement, the eight crates of storage cells
are ¢ut-in in multiple when being charged.
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It has been found that a charge of about
48 hours every month is suflicient to keep
the battery in perfect candition, The cells
never gas excessively and it is not neces-
sary to remove the vent plugs when charg-
ing. ¥Flexibie counectors with clips are used
{0 assemble the battery in series again when

QST 47

ten-foot section of ordinary 5-inch plain
downspouting, with tailor-made sleeves of
the same galvanized material, 30 inches
long, into which each section fits snugly.
Stove bolts are passed through the center
of each sleeve before assembling, and to
these the No. 14 guy wires are fastened.

the charging period is finished. A charg- Many visitors at the station have declared
e
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WIRING OF THE TRANSMITTER AT 5ZX-WCAK

ing rate of %4 ampere iz used, although
when starting a higher rate is satisfactory
and shortens the charging time with no bad
eifects.

The transmitter instruments, as can be
seen in the illustrations, are assembled on
a panel 12 by 18 inches and a baseboard 12
by 12 inches. A Weston 0-1000 voltmeter,
a Weston 0-1.5 thermo-ammeter, and s
Jewell filament voltmeter are the only
things on the front of the panel, with the
exception of a small D.P.D.T. switch for
quick change from fone to telegraph. A
single rheostat controls the filaments of the
tubes. An old Marconi loading inductance
was used for long waves under the special
iicense before the new regulations entered
into effect.

The antenna system consists of a 24-
inch cage, 75-foot fop, with a 55-foot lead-
in, both cages having six wires of No. 14
tinned stranded copper. A 'well is used
for & ground connection; also every avail-
able waterpipe and piece of metal in the
yicinity. 52X would much prefer a counter-
poise but, because of several nearby bunild-
ings and the irregular placing of the masts,
a counterpoise has so far been impractical.
The usual antenna current is 1.5 amperes

n 200 meters.

Possibly no one feature of the station
hag attracted so much attention as the
Htin mast.” The mast stands 62 feet high
with the appearance of a single pipe with-
oput 2 joint. It was constructed in 1919
at a cost of $17.00 and is made up of six

it to be the best appearing mast they have
ever seem.

The only difficulty noticed when using
storage battery for power is the fact that
the fellow at the other end is not careful

enough in his tuning and, more times than
often, jumps over the keen blade of 5ZX’s
wave, Although the work done by this
station has been entirely satisfactory, if

2
E
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the operator counld only be a night-owl 5ZX
would have some more records. The voice
of BZX is much better known than the C.W.
signals because a daily schedule has been

Q8T
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transmitted for the Houstou Radio Club.
This has been reported twice in Canada.
The maximum distance reported on GW.
is 1610 miles; on voice 1360 miles,

8A WP, Syracuse, N. Y.

ZAWP iz a “HE” station, of which §.
"Wnm:'lv»:c;rth1 A.D.M. for Western New York,
is the “main guy.

There are two transmitters at SAWP,
as can be seen in the phutograph The large
panel on the ope ,mz table has five 50-
watt tubes behind it while the other set,

out on the table io right,
one 250-wati 1TV in the

The ia
plished L 30
station. Et was Huq tran that was
heard in England on the firsi m‘_e:ht; of last
vvimer" tansatlan‘cic t??'hbh and has been
nﬁ' ﬂlP Umat ot

Chile, v
nd 120 de
heard cons
n the Hawaiian [slana £
ator for this big set is io ited in the base-
menif [t consists of a 2:H.P. induetion
motor belted to what used 16 be a2 6/10-K.W.
Telefunken mnfor-generator sef, The motor
of the Telefunken unit acts as a generator
and cxzeites the fieids of the alternator
which delivers approximately 300 volts at
500 cyeles. The 500-cycle current is led
to the operating room and is stepped up to
6,000 voits by the Westinghouse pole trans-

srenrlv on the west
The_ motor-g

i
i

former on the table in the right of the
picture. The current is then fed to the
plate of the UV-204 tube at this voltage.
The antenna current with this outfit is
from 10 to 14 amperes, depending upon

the supply voitage, . .
The.. panel transmitter on the left is
srranged s

y that the five TIV- *'(H tunea mn

be connecied, two as oscill

modulators, and one as a voice ar
for phone rk; or, they can all be con
nected in parallel for C.W. t{ransmission.

¥
The antenna current ig about 6 a
phone and & amperes on GW, Vory good
rvesults have been obtained oun veice as the
station has been veported heard, using this
method of transmission, 2500 miles distant
) , and many times within a smaller
adius.

The zntenna system at this husky station
consists of a six-wire ﬁat—top ;nvprtﬂd L
supported st one end by s 65-f 4
tower in the rear of the house and at the
other by a metal pole on the roof. A six-
wire counberpoise ten feet high cﬂmnlpte~
the radiating system.

A Paragon RA-10 with a Generai Electrie
detector and two-stage audio amplifier is
the main receiving equipment. A four-
stage radio-frequency awmplifier sits on top

mperes on
‘
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of the Paragon set but Woodworth did not country and has worked both coasts many
t-eié f%r%ﬁ jt f’é‘;“f,i z‘gew%;;& }?n%xs%gﬁss times. This winter Mr. Woodworth is look-
best, has been heard in all sections of the M#& forward to still better results.

8HJ, Elmira, N. Y.

Receiver: Home-made regener-
ative with 2 stage audio amplifier
built similar to a Grebe CR-9.

Transmitter: Ten-watt set—re-
versed feedback cirenit. ‘

Radiating System: Antenna—i-
wire cage, 18 inches in diameter,
Height at ends, 50 and 25 feet,
Counterpoise—b wires ten feet
high.

DX: CW. sigs reported in all
districts and in Porto Rico and
Panama. All districts copied at
3HJ, 6XAD has been worked

6BUM, Ukiah, Cal.

There iz nothing bhum about
GBUM except the call. Ever since
the oid spark days when 60H and
BAGF held forth, Ukiah has al-
ways had some good stations on
the air. 6BUM, as one of the first
ten stations to be heard in Austra-
lia during the recent tests, has done
its part to uphold this reputation.

Lynn Wessels, the owner and
operator, gives the following brief
description of the station. The an-
tenna at 6BUM is an inverted L,
40 feet long and 50 feet high. A
eounterpoise of ten wires is  conventional Hartley cirvcuit. A 31,000 volt Esco
suspended directly under the an- motor-generator supplies plate power. The antenna
tenna and ten [feet above the current at the time of fhe tests was 6.8 amperes.
ground. Two bHO-watt tubes zre The receiver is a Grebe (R-8 with z two-siage
used, oscillating in parallel in the amplifier and Baldies,

SIZTH DISTRICT CONVENTION!
Just as we were sliding this form on the press, some hot news reached
us and we have junked a beautiful cartoon on this page to iell about
it. The news is that the

San Francisco Radio Club (Affiliated)
snnounces its Fourth Annual Convention in 8an Francisco on OUctober
£3, 1923, Representatives from amateur clubs thruout the Sixth Dis-
trict wiil meet for the purpose of formulating working plans for the
coming year. The place is California Hall, Polk and Turk Sts., San
Francisco. As a feature of entertainment, a real live amateur Radio
Show will be held at California Hall on the evenings of Oct. 11, 12,
and 13. The Convention meets at 2 P.M. on the 13th; and that night,
Baturday, at 8 o'clock, there will be a big amateur banquet. For
further details write at once to the Acting Secretary,
H. Tattenham, 316 Richland Ave., San Francisco
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French Work on 45 Meters

Nice, France.

Editor, ST

After reading sbout the 100 meter ex-
periments in the July QS7 I realize that
you tight be interested in knowing what
has heen done lately in France in studying
the very short waves.

The Uentral Department of Military Tele-
graphs has been transmitting regularly for
sonte iime past on 15 meters. The trans-
mitter is Jocated near Paris and is using
W, The amateurs were asked to listen
for the signals of this station {call letters
“0045”) and report. We all were delighted
to have this opportunity of proving officially
the usefuiness of amateurism,

Home rather wunusual hook-ups were
recommended for reception of these very
short waves. Personally I wondered why
an ordinary method of reception, such asg
we amateurs are used to handle daily,
would not do, and I started building the
necessary coils, I was rather lucky in
this work as these coils, although not cal-
culated, were of the proper size at the
very first attempt.

The set is an ordinary three coil set.
The antenna coil is a smgle layer 5 centi-
meters (roughly 2 inches) in diameter
wound Wl'l:h six turns. 1 found that there
was no need of an aerial condenser or any
kind of tuning of this circuit, and that the
largest aerial available (my transmitting
aerial whose fundamental is 220 meters)
gave the strongest signals. This eeil 15
simply resting on the grid coil which is
pancake of {en turns, inside diameter ;35
centimeters (1% inches). The plate coil
is similar to the aerial coil but consists of
ten turns. Tt is more or less tightly coupled
to the other two coils. The grid and plate
coils are shunted by variable condensers of
00075 mwf., maximum eapacity.  Their
setting for the 45 meter wave is about ten
degrees.

Pown i in Nice, 700 kilometers (435 miles)
south of Parls, on this single wvalve re-
ceiver, signals from “0045” are readable
five meters (about 16 feet) from the phones
in broed daylight, and fifteen meters
fabout 50 feet) from the phones at night.
There is very little QRN and no QSS.
Wothing can be said about the transmitter
now but I have all reasons to think that
if it were working on 200 meters or more

herein by correspondents

ihility

with the same power it would be absolutely
inal.udible in Niece by daylight on a single
valve,

Hope this may be of interest and wish,
like all of you, that our respective govern-
ments would not take the very short waves
away from us now that we amateurs have
shown their value! Best 78’s and hope to
work many of you next Wmter

Leon Deloy (F8AB).

Some Hints on Spark Coil I.C.W.
West Philadelphia, Pa.

Editor, ()ST':

Here is some more dope for the spark
coil I.C.W. gang. Many users of this type
of transmitter have trouble in maintaining
a good note from the vibrator on their
eoils. To remedy this condition I mounted
an R.C.A. 34-segment chopper wheel on
the shaft of a six-volt toy motor and used
the . chopper in place of the vibrator on
the coil. The greater the speed of the
motor the greater was the antenna current.

A condenser of about 2 microfarads must
be connected across the wheel or the spark
at the brushes will be very heavy and little
or no current will be delivered by the
secondary of the coil; which is a regulation
Ford coil. With a one-microfarad conden-
ser across the contaects the plate current
on one five-watt tube was 15 mils, while
with two microfarads across the contacts
the current was 25 mils, which is about
the highest the coil will supply.

Allan R. Muncey, 3ADI.

The Neum;e on 200

3t. Andrews, N. B.
Editor, QST:

I have been using a neutrodyne set for
amateur work for some time and find it
quite superior fo a straight regenerative
set.  For amateur signals a regenerative
neutrodyne set with piate wvariometer is
easy to handle, sensitive, and selective.
This set has brought in more DX this
summer, in spite of QRN, than a regenera-
tive receiver did last winter. During two
weeks a total of about two hundred ama-
teur stations over 500 miles distant were
heard, of which thirty-nine were over 1000
miles away., Last year under similar con-
ditions with a Reinartz tuner less than
one tenth of the number of stations were
heard and none at any great distance.
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By making the coil in the grid circuit
of the first amplifier of the same number
of turns as the secondary windings of the
other neutroformers, and using the lower
gquarter of this coil as the antenna coil,
good results are obtained. 1 can see no
reason why the tuning condensers cannot
be geared or coupled together on one shaft
thus reducing the receiver to one tuning
control and one oscillation control! [ be-
lieve this receiver will become very popular
for amateur reception in the course of time.

T. A, Smith, (U.S.) 2CSA.

What Does “Five Watts” Mean?
Woodhaven, Long Island.
Editor, QST:

I cannot understand why so many fellows
insist that they are using five watts when
they don’t know what five watts mean. If
they push 1100 volts and 100 milliamperes
through a tube which was sold as & five-
watter they certainly are not using only
five watts. And then again, if these fel-
lows are heard 5,000 miles, a «laim of 1,000
miles per watt is not justified. In the old
spark dayvs we never measured watts-per-
mile in that fashion. We measured it by
our transformer input. Where do we get
that 1,000-miles-per-watt stuff now that
we have changed to C.W.?7

if a fellow asks you how much power
vou are using, don’t tell him a “five-watter”.
It means nothing. Tell him your plate
¢ireuit input in watts. 1 know at station
AMB there is an 18-watt input and a five-
watt output of pure C.W. If I ever get
out 18,000 miles, I'll tell the world that
1000 miles per watt was really and truly
accompiished. However, so far I havent
heard from Heaven or Hades, so I'm doubt-
ful about these fellows who claim they have
worked 1,000 miles per watt. Just the
game, I'd be tickled to get a report on
2MB’s signals at any distance greater than
100 miles.

—Morris Preston, 2MB.

Hi!

Landsdowne, Pa.
Dear Rddy:

I may, after consideration, send you
30.20 in paper marks for which please
send me one (1) omnigraph as per vour
ad on cover of August QST. 73,

5. R. Warren, Jr.

INTERNATIONAL AMATEUR

{Coneluded jrom page 45}

NEWS

of wave lengths of from 180 to 200 meters
has been assigned them and the unly types
of waves authorized are keyed continuous
waves or continuous waves inodulated by
speech or musical sounds.  The wvse of
damped waves, or the feeding of the plate
civeuit of the tube with non-rectified or

QST

o
ok

insufficiently filtered current, is not per-
mitted.

Argentinian Tests in View

Better get a Spanish dictionary and com-
mence studying, OM, if you are io be one
of the first to communicate with Argen-
tinian amateurs in the near future. It has
already been told on page 64 of the July
QST* how stations of North American am-
ateurs were heard in Argentina on several
different occasions. This feat in reception
has aroused a great interest down there
and they are eagerly looking forward to
holding some two-way tests.

We learn that amateur radio in this
South American republic is quite different
in many ways from amateur radio as we
know it. Radio regulations in Argentina
virtually do not exist, although the govern-
ment has a commission studying the matter
with a view to proposing some regulations.
At present the only requirement in oper-
ating a transmitting station is thai you
apply for permission and sign a statement
saying that you will not transmit on wave
lengths above 600 meters and interfere with
government or commercial stations. In
practice even this is not always done, how-
ever, [t would seem that a great deal of
confusion would result on account of such
unrestricted privileges; but this is not so,
as the Argentinian amateurs are quite ap-
preciative of their liberties and operate
their stations in an orderly manner.

The Radio Club Argentino, which was
formed scarcely two years ago, now has a

‘membership throughout the republic of over

seven hundred. Of these, there are ap-
proximately fifty who have tube sets on
the air regularly of from 50 to 200 watts

-on wave lengths from 250 to 500 meters.

There are also many others from 5 to 20
watts. Communication over distances up
to 1500 miles is carried on quite often.
Jontrary to the situation in this country,
the majority of the Argentinian amateurs
prefer to work on fone and only a small
percentage of them know the code, 'This
condition is unfortunate as it will un-
doubtedly handicap them a good deal in
the tests. Because no call letters have
been assigned by the government, stations
are known by the serial number of their
membership in the Radio Club Argentino.
For instance Mr. A. H. H, Christensen,
who so kindly gave us this information on
radio econditions in his country, was the
twenty-third person to join the radio club.
He is therefore know over the air as “23.”

The secretary of the Radio Club Argen-
tino, Sr. Bdwardo ¥, Jacky, has been eom-
municated with and it is hoped ithat some-
thing definite regarding the proposed tests
can be announced next month,

*(lan be obtained from the QST Circulation Dept.
at the regular price.
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This Actually Happened

Ham, {irying o get license for 150-200
meters): * wnd my filter has a thirty-
henry choke just like the one described in
the last ST.”

Assistant Inspector: “Thirty henry choke?
No, you haven’t; the Radio Corp'n doesn’t
make such a thing!” -

Overheard at the Radio Club

First Ham: “Say, that ten-watt set you
»nllc,i me is no guud It doesn’t get out at
< all”

Second Ham: *“’'Sfunny. I heard you
calling the moon the other night.”

First Ham “Yeah, but I didn't get any
answer,”

Second Ham: “Well, no one lives on the
moon, you bum!”

A message delivered is worth ten on the
hook.

Coming throughmMoscow, Idaho, the other ’

day, we saw 7JF’s antenna at half mast.
(;uess another five-watter has departed this
jife!

Who Is She?

Heveral of the newspapers tell us that
lana has been talking to Mix on WNP.
Dz;vnzps they mean Mr. H. B. Bourne,
1ANA

According to sstronomers, there will be
an abundance of sun spots during 1925 and
1026, This will cause magnetic storms on
the earth and trequent anrera, aifecting
radio and causmg much freak tranbrmssmn
and v "yuul‘x

—Poapular E’V'ne}fess { London).

Defore vou reprove LhP other fellow for
not answering your cards be sure your own
sards that are going out contain your full
and correct address.

Would it not be fine if all of the radio
hams attending colleges had a national
radio college fraternity, with a good ham
station at :h chapter house so as to
maintain communication between the vari-
oug universities and colleges? Several of
the fellows out West have the idea under
way and desire to hear from all those in-

terested with a view towards making the
movement national. Address you cooper-
ative zuggesiions to Wm. D. Wood, Cana-
dian 9BD, Barron Hotel, Vancouver, E. .

The following, from an article urging
~oupelatmn between the amateurs, appear-
ing in & recent Wireless World and Radio
Review (London), just about hits the nail
on the head:

“The experimenter should not lose sight
of the fact that amongst users of wireless
he may find that he is a minority, and
unless o wminority {s well organized and
determined it must eventually become sub-
serviant to the majority.”

Rules Relating to Portable Sets Taken
fnto Canada

The Commissioner of Customs and Excise
for Canada has advised that radio receiving
sets may be imported by non-residents of
Canada for temporary use, not exceeding
six months, by deposmng' with the Collector
of Customs at the port of entry & sum
equal to the duty and sales tax (about
26% of the total vaiue of set), subject to
refund of the deposit when the set is taken
back to the United States. If the set is
taken out through a different port than the
port of entry, it will be necessary to have
the Customs officials ab the port of exit
certify on the memorandum of tax deposit
the fact that the set is being itaken back
to the HStates; the memorandum iz then
mailed to the original port of entry and the
Collector of Customs will mail & refund
check.

The set is subject to a license fee of one
dollar, for which a wvegular government
license is issued. It may be obtained from
the Depariment of Marine and Fisheries,
Ottawa, or from the postmasters of the
leading cities of Canada,

The only variation to the necessity of
paying & temporary import tax is where
the receiving set is actually attached to an
automobile operated by the visitor to
Canada; in this case the set is allowed to
wo through duty-free, but 2 permit should
he obtained from the customs collector as
well ag the receiving license from the
proper government bureau.
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Comrades of the Key

When the *‘quiet hour” passes
And the BCL’s in masses
JAre turning off their sets to go to sleep,
The Amateurs get busy
And the air becomes quite dizzy
Az wwenty thousand tubes begin to “peep.”

But none can make a record
in that QRM so checkered,
As Amateurs first rush upon the nite—
The DX guy waits longer
When his signals will be stronger
And fifteen thousand tubes have ceased to
pipe.

The (Glory of Fransmittin’,
Just like the angels flittin’,

s gomething only Amateurs can cite;
For to pound s key with feeling,
As the ammeter goes reeling,

= ¢ertainly o glorious delight.

ju—
w

o
.

There's something rich and splendid
In the friendship, never ended,
Kxistent with the comrades of the key.
They may never see cach other
But each is still a brother
in this A.R.R.L. fraternity.
—H, H. Lippincots,

My Five Watts

«Tv ihe tune of “My Bonnie Lies Over the
QOceun.” )

Tast mght I turned on too much battery;
i mixed up the A and the B.

Last night I furned on too much battery:
Jh, bring back my five watis to me!

2DH.

Rring back, Oh bring back, Oh bring back
my five watts to me, to me;
Bring back, Oh bring back, Oh bring back
my hve watts to me.

+If ten watts is substifuted for five watts,
song should be sung slower and morli"e sadly.)
—3§ABP.

The Department of Commerce advises
that if & station holding a special amateur
license desires to transmit with any form
of transmitter other than one q\mn‘tmz
straight C.W., a vegular amateur license
shonld be zpplied for in addition to their
special license. Another call and the wave
lengths from 176 to 200 meters will be
asgigned for this other transmitter.

For the 1ntormat10n of all of the fellows
who wrote us vegarding it, the QRA of
AF-2 is Camp Eustis, Va., and L0-2 is
another army station at Phillips Field,
Aberdeen, Md. AC-2 has been testing with
the Bureau of Standards. They have a
fifty-watt telegraph set and a five-watt
phone, James H. Burns, Sgt., A8, is the
Operator-in-Charge at AC-2 and would like
t0 hear from those who have heard him.

QST

Wanted: More good lists of Calls Heard
over distances of 1000 miles or greater.

Some of the fellows ave uging W.E. 50-
watters with good results. Let QST head-

. quarters have a report on their perform-

ance, .M., so we can help out the fellows
who are having trouble in getting these
tubes to operating properly.

A poor porcelain inswator may be made
wood by boiling it in parathin, The beauty
of it is that the worse the insulator is be-
fore boiling, the better it will be after
boiling.

Information is urgentlv wquebted as to
whether anyvone knows of an occasion where
an antenna was uctually struck or damaged
by lightning. In answering *please tell
whether you saw it happen; whether you
got the miormatlon first hand or by hear-
say, and give a full account of the time,
place, and results.

For your convenience a new section
known ag “New QRA’s” will appear next
to the clagsified ads near the back of the
magazine beginning with the next issue.
For a straight charge of 50¢ your name,
new address and new call will be printed.
No other information, such as ‘“pse QSL
by eard” and such can be accepted, except
at the regular rate of 6¢ a word, in which
case it will appear elsewhere in the classi-
tfied ads.

Requests to publish new calls and ad-
dresses are received almost daily and it is
impossible to print all of them without
making a nominal charge to cover the cost
of printing.

We came near losing three good hams
when 4FG, 4LI and 4EB got smashed up
in an wuto accident. They're getting along
nicely, though, and are probably all back
on the air by now.

J. V. Wise, manager of the Pacific
Division, just told us that he has been a
married inan since May twelfth, spending
the summer at Lake Tahne. Calif. Con-
gratulations, OM!

94T certainiyv has been doing excellent
work in Mlnneapohs Using a4 250-watter
with 11 amperes in his sky wire he does
real DX despite the summer heat, and
works both coasts as regularly as in winter.
He's in line for: Lhe Hoover Cup, we'd say.

Kruse just put this on my desk:

_ “Please—oh, please run another stray in
ST razzing the gang for this rotten
‘thermo-couple ampere’ stuff,

“There are only two kinds of amperes:
absolute amperes and ordinary inter-
national amperes. There is no such thing
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as a ‘thermo-couple ampere’ any more than
ﬁhere is such a thing as a ‘Weston volt’ or

a ‘General Eleciric watt’.

Xnothe; thing, neither do we ‘radiate
amperes’. We get a current in the antenna
and actually radlate in the form of electro-
magnemc waves only & part of the energy
in the antenna. Let’s talk ‘antenna am-
peres’ instead of radiation.”

(zood condensers for neu-
(,rahzmg the capacity coup-
ling in a radio frequency am-
plifier, using the neutrodyne
mmcxple, may be made- by

. ® twisting together a few
inches of rubber-covered fixture wire from
which the outside silk covering has been
removed. The number of twists determines
the capacity.

Mr. W. €, (& Duncan, Cunadian 9AW,
has resigned as Canadian General Manager
He has been succeeded by Mr, H. K.

Russell, Canadian ¢AL, ‘of 11 Pinewood
Ave,, I‘uronto Mr. Ru's@.ell iz eminently
well qualified for this pUblthD, having been
for long a leading figure in Canadian ama-
teur radio, and for scveral years Manager
of the Ontario Division, A.R.R.L. The
.G.M. has general supervision of AR.R.L.
activities in the Dominion and will be glad
to hear from members om any mafters
affecting the welfare of Canadian amateur
radio.

A,

The headquarters staff of the AR.R.L.
hay recently been augmented by the pres-
ence of Mr. A, A. Hebert, our treasurer
and the watch-dog of our finances. Mr,
Hebert comes primarily sz a traveling
Secretary or field contact man, and will be
“on the road” a good part of his time,
VIqltlng the Aﬁxhated Clubs, attending con-
ventions, spreading the A.R.R.L. gospel,
lending a heiping bhand here and there,
helping to tie us better into one close-knit
fraternity. While not out traveling he, as
our treasurer, will have charge of credits
and collections at our headquarters office,

On the .#”ur

Msg fm T3C to ZJJ: “Your sigs ©OSA
W sending cord—sg. 78C.” N
In reply: “#1 2JJ to ¥SC:

¥ 4
report on gigs, d about eord,
: re all fuil—-zg.

Tnx for

shack

wnllq of wmu

Beginning with the August issue, the
Modulator, published by the Second District
Executive Counecil at New Vork City, had
i hanged to Amai Rudio. 1t
the poliey to build rleur Radio

ive-wire house-organ of the Second
Radio District, & ham publication to keep

o

T
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the Becond District on the map. Here's
wishing its publishers the best of success!

“According to advices from the Depart-
ment of Commerce at Washington, bD.C.,

“the A.R.R.L. do not like the silent period

for amateurs from 7
protesting amateurs claim it would pre-
vent them giving valuable assistance i
cases of storms, floods and wrecks, While
it does undoubtedly discourage a few ama-
teurs from continuing their experiments,.
this is offset in a large measure by the
large unumber of enthusiastic radio fans
who nightly listen in and spread the gospel
of radio t0 others. Having had experience
with these pests who used fo clog up the
ether with their amateurish efforts, it is
quite & ralief to have the evening programs.
cowe in uninterrupted.”
e from July issue of “Radio Topics,
one-time amalenwr wmagazine.

The Ohlo Brass ('0‘3 H-inch “X" insula~
tor, Drg. #263351, the porcelain insulator
than came through vietorious in the recent
tests of amateur antenna mbulatorq {See
pg. 24 May, 1923 QST*)}, has been in great
demand. Both to inform the membership
and to relieve onr mmmmg' mail basket, we
give herewith a list of the places where
these insulators may be obtained: The
Graham-Reynolds FElectric (o., Third and
Wall Sts., Los Angeles, Calif.; H. &G, Hola-
bird, 451 East Third St., Los Angeles,
Calif.; Fobes Supply Co., Fifth and Howard
Sts., San Franeisco, Callf Hallock and
‘Watﬁon 192 Park St., Portland Ore.; F.
g, Murphv {8ML), 1837 Rockwood Rd.,
(leveland, Ohio; Baldwin-Stewart Electrlc
Co., 210 Pearl Street, Hartford, Conn.

to 10:30 p.m. ‘These

i

the

A dial with a ribbed surface is very ad-
vantageous when making fine adjustmenta
as the effect is that of a knob severat
inches in diameter. Such a dial has beew

ventlv piaced on the market by the Ameri-
can Hard hubber Co., of 11 Mercer Hireet,.
NeW York, as the ]RTPbE addition to the-
tine of Rudion paltq The dial is one of the
few that uctually vuns true. The large
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brass insert, made for 4 inch shaft, is
provided with a well fitted brass bushing
s0 that a +% shalt may also be used. The
dial is made in two sizes, three and four
inches in diameter. Both from the stand-
point of attractiveness and utility this dial
is highly satisfactory.

“The story of the Ever-Ready dry cell in
radio” is one of a number of attractive
new booklets of the National Carbon Co.,
"Thompson Ave. and Orton St., Long Island
City, New York. It econtains a goodly
supply of information on the use of dry
ecells ag A, B, and O batteries, giving
inethods of connecting them, life, and type
wf eells for every radio purpose.

5| Electric Light
Bulbs

T
Hetter iay in 2 supply of
] these. It’s watching bar-

gains like these that saves
on your house hold budget.

=il

(] TS ox MAR_ [
This actually happened. It was so good
+hat we made a picture of it.

Twinkle, twinkle little star,

Up among the clouds so far,
Could you tell us—do you know—
Just where all our radiograms go?

\Xedte

The Atlanta gang are starting up a
noise-raising throng to be known as the
“East Gulf Syncopators.” There have been
many applications for the tryout fo be
held on the air next Wednesday night at
midnight C.S.T. All instruments must be
tuned to 200 meters flat and 4JK will give
the signal to commence. Everyone will then
blow note “L” (That’s what it'll sound like,
anyway) two times, and then start playing
“Yes, We Have No Bananas,” at ten words
a minute., Observing stations are to re-
port all discord and interference from BCL
sets. 4MB will play the phonograph but
must not call CQ. This will be a good try-
-out and should either develop some good

ttalent or else lose a couple of licenses.
—The Atlanta Journal.

QST
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Why is it that when your noble ffty
watter goes to the land of eternal radia-
tion, and you dig out your old five watter,
vou raise about twice as many stations as
vou did on the fifty?

—The Atlanta Journal.

“The Dial” published by the Junction
City Radio Club (aniliated) of Junction Gity,
Oregon is financed in an unusual way.
Publication of this interesting paper is
paid for by the merchants of the town who
advertise In its pages. In return, the club
members distribute “The Dial” to every
inhabited house in the town, thereby not
only bringing the name of the advertisers
before every citizen but also giving them
the latest A.R.R.L. bulletins and other radio
news including the doings of the local club.

U. 8. Civil Service Examination

The United HStates Civil Service Com-
mission announces the following open com-
petitive examinations:

Radio Engineer, $4,000 to $5,000 a year.

Associate Radio Eng'r, $3,000 to $4,000
a year.

Assistant Radio Eng’r §2,000 to $3,000 a
yvear.

Applications will be rated as received
until October 80th. The examinations are
to fill vacancies in the positions named, or
in positions requiring similar qualifications,
in the Federal classified service throughout
the United States.

The duties are to conduct or superintend
the development, design, construction, in-
stallation, standardization, and writing of
gpecifications, for practical and special ap-
paratus and methods of radio communica-
tion; such apparatus to include sets for
land use for more or less permanent sta-
tions, also for portable land stations, and
for airplane and ship sets, and similar lines
of work.

Competitors will not be required to re-
port for examination at any place, but will
be rated on the following subjects: Educa-
tion and preliminary experience, 30%:;
special experience and fitness, 40%; pub-
lications, reports, or thesis, to be filed with
application, 309%.

Full information and application blanks
may be obtained from the United States
Civil Service Commission, Washington,
D.C., or the secretary of the board of U.S.
civil-service examiners at the post office or
customhouse in any city.

1BTU has named his 300 volt storage
battery “Spark Plug.” Whassamatter?
No kick?

Many hams are on 200 sharp, but 20M
is on “180 Broad,” according to 8COX.
They also say that H. ¢, Bidwell is the
broadest in Washington. Hi!

(Continued on page 64)
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THE YACUUM TUBE IN AMATEUR WORK

The Fifth of a Series of Articles of Helpfuilness and Practical Value to Those Just
FEntering the Amateur Radio Game
By H. F. Mason, Department Hditor.

N the oid pre-war days of the spark
transmitter and the crystal detector we
were dmng vecord work if we managed

io communicate by radio over a distance of
a thousand wmiles with a two-kilowatt set.
In these days of vacuum tube transmitters
and vacuum tube receivers the same ama-
teurs are casually communicating over
many thousands of miles with much less
power. No one thing has contributed more
{0 this advance in amateur radio than the
ddvent of the three-electrode vacuum tube.
Beveral of these devices are now in daily
use in every amateur station, so it is to
the interest of the progressive amateur to
find out all he can about vacuum tubes and
io keep up to date on the latest practice.

The three-electrode vacvuum tube is
primarily & device in which a stream of

elec 'QI‘UI‘I\, cmitted by & heated filament, is
controlled by the potential of an auxiliary
slectrode, lled the grid. The exact man-
i is accomplished is told
the present article,
while. the remainder is devoted to an ex-
pialla.tlon of the Llse of th uum ‘ube

first part of

article on page 59 of the "« Lg‘ust isaue deal-

ing with electron cmission and the flow of

«:1 ctric viirrent, before beginning his study
of the thre e-eiectruae tube.

In the above reference il was shown how

a large current through a conductor wo?ld

ft To be-

cause the molecules of the conductor
come highly agifated and heat the
ductor to vedness or melt it entirely.
heated

inv
body throws off electrons in the same
manner that a2 whi i

off sparkling 0
course that the electrons are far too small
to be seen. ‘The purpose of the filament
in a vacuum twbe iz to provide a source
from which there iz a steady emission of
e¢lectrons. The filament is ¢nclosed in a
vacuum to prevent its burning away due
to the oxygen in the air combining with it,
and also to aid the giving off of electrons.

Speaking in terms of polarity, each elec-

tron is a particle of negative electricity.
When the filament is coid and no eiectrons
are being emitted, the negative electrons
are exactly neutralized by the positive
nucleuses of the atoms making up the
material, This was explained in a previous
article. When the negative part of the
atom is removed by the emission of the
negative c¢lectrons, the remaining charge
on the filament iz positive. This positive
charge immediately tends to attract back
to the filament the clectrons that have just
left it with the regult thai the movement
of electrons is much like that of the drops
of water in a fountain, as they are thrown
into the air, then pulled back by gravity.
Refer now to Figure 1. A is a baitery
the sole purpose of which is to heat the
filament of the tube =m0 it will giv off”
negative electrons, The battery B is con-
nected between the plate and filament and
ps the plate at a positive poreunal w
respect to the filament. The funection of the
sattery will he prlained later.
eplecting the effect of the grid, LUL the
i)emg, assume that the emission
om the filament has been started
£ heated, Nea filament is
piate which ‘ ad |
F’ i;after

i‘ime

i

the
t

it
E he negative electro
2 from the iilament will be sttracted
0 'rhe plate and will constitute : t
flow from thn filament to the
the ordinary conception, this stream of elec—
trons will provide & path for the plate cur-
rent, which wul fiow from plate o ﬁlampnt

Hd\ed hv ra .mg.: ihe nlafe voitage oF by
increasing the flow of electrons. 'The iatier
ean he mplished by heating the filament
more or by constriecting it of =z material
that when hm’rpd will more ez ily ¢
electrons in large numbers. The
phenomenon rnt‘ current flow ’bﬁtween a
heated filament and a cold plate is called
the Edison effect and was the first dis-
ecovery leading to the development of the
vacuum tube,

Let us now ascevtain the effect of the
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wrid. In Fig. 1 the battery € is con-
nected with a reversing switch so that the
grid may be made negative or positive with
wspect tn the {filament by throwing the
switch. When the switch is thrown to the
nghn the grid will have a negative charge,
ar a negative bias as it is sometimes called.
This negative grid charge will oppose the
negative electrons that are coming from the
heated filament and will act as a barrier,
preventing them from passging through the
grid and going to the piate. If the negative
'ma entirely shuts off the flow of electrons
1o the nlate, no plate current can flow be-
cause it is the stream of electrons from
filament fto plate that forms a conducting
vath for the plate current. If the grid is
only ¢nough negative to prevent some of
the clectrons from passing through to the

plate, the plate current will merely be
somewhat reduced, depending upon the
strength of this negative grid charge.

‘When the reversing switeh is thrown to
the right so the grid will have a positive
charge, an opposite thing will oceur. In-
astead of the grid opposing the flow of
wlectrons to the plate it will aid the plate
in attracting the electrons from the vicinity
«+f the filament and the plate current will
e increased over its ordinary value.

In Figure 2, the action of the grid voltage
in decreasmg or increasing the plate cur-
rent is shown in the form of a curve, called
the grid-voltage-plate-current characteristic
eurve of the tube. Characteristic curves
are useful in connection with the study
of the action of different tubes and thier
comparison, as hardly any two tubes have
the same shape of curve. Along the bot-
tom line A-B are shown grid voltages, and
along the left-hand line A-C are shown the
corresponding plate currents. For instance,
when the grid voltage is zero the plate cur-
rent will be 2.5 milliamperes; or, when the
grid is 8 volts negative, the plate current
will have been reduced .25 milliampere. Al-

FiG |

though the general shape of the curve is
the same for different plate wvoltages or
nl;lment currents, its position changes some-
what

The Yacuum Tube as an Amplifier

Ay shown in the above paragraphs, the
arid voltage aels as a trigger in con-
irolling the plate current. It is in this
manner that the vacuum tube acts as an
smplifier, for the small variations in grid

Q
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voltage appear in magnified form as varia-
tions of plate current.

Fig. 3 shows the fundamental circuits of
an amplifier., F is the grid or mput Lll‘-
cuit and G is the plate or output circuit.
Returning to Fig, 2, the action of a radio
frequency amplifier is there depicted
graphically. 'The “wiggly” line at the
bottom of the drawmg represents the varia-
tions of wvoltage in the grid circuit caused
by the incoming signal. In the case in
question the grid voitage is thus caused to
swing between the limits of two volts nega-
tive, and zero. Transferred to the plate

C
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FIG. 2

eireuit this causes the plate current to
vary between 1.5 and 2.6 milliamperes,
representing qguite an amplification.

In Fig. 2 the normal grid voltage (in
other w01ds the C battery voltage) is one
volt negative. The value of the C battery
potential determined the part of the char-
acteristic curve on which the tube is
worked. In the Figure we say the tube is
working on the straight port of the curve:
the part from D to K. This is a condition
that must be met before amplification with-
out distortion ean be obtained and is the
reason why the correet € battery adjust-
ment in an amplifier designed for broadeast
reception is so desirable. Distortion in an
amplifier for amateur or code use is not
objectionable as it does not interfere with
reading the signals. In many amplifiers
the correct normal grid voltage is secured,
not with a C battery, but by applying to
the grid a part of the voltage of the tila-
ment lighting battery.

The steepness of the straight part of the
characteristic curve, as from D) to E, is a
measure of the value of the tube as an
amplifier. The sleeper the curve, the
greater will be the variation in plate cur-
rent for a given variation in grid voltage,
and hence the greater will be the resulting
amplification.

.
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Amplifiers may be divided into two gen-
eral classes according to whether they are
used for radio- or gudio-frequency. In
either case the principle oi operation and
the circuits are practically the same, the
only differences being those natural differ-
ences arising when dealing with currents
the frequencies of which are widely differ-
ent,

Because of the limited space, it has only
heen possible to give the bare fundamentals
concerning the use of the vacuum tube as
an amplifier. For more complete informa-
tion the ioliowing articles which have ap-
peared recently in QST are recommended:
“Radio Frequency Amplification at Ama-
teur Wave Lengths,” by K. B. Warner, pg
T, Sept. 1922 OST*: “Multistage \mph-
fiers,” by M. . Batsel, pg. 25, Oct. 192q
(ST*: and “Vacuum Tube mehﬁcatmn
ivv‘w . Anderson, pg. 15, Jan. 1923 QST .*

The Vacuum Tube Qscillator
it is in this role that the three-electrode
vacuum tube finds its greatest utility in
amateur radio. The use of C\W. trans-

C -
+
e UL L < =
A <t o
I G
yamme IUU U [Tl &m
-y -B+
FiG. 3
mission by means of oscillating vacuom

tubes is wholly responbxble for the success
of amateur stations in tranf;mlttmg over
extremely long distances. By usmg an
oseillating vacuum itube at the reu:xvmg
end, the benefits of that method of trans-
mission are even more fully realized.

As pointed out in the explanation of the
use of the vacuum tube as an amplifier,
an alternating voltage in the grid urcult
is reproduced, in magnified form, as a vari-
ation of the plate current. The alternating
voltage in the grid circuit may be caused
m exist there in several ways. In a radio-
nequency amplifier, as used with a re-
ceiver, it is the received oscillations in the
artenna circuit that are transferred to the
grid circuit. In an audio amplifier the
changes in the detector plate current are
translezrea to the amplifier grid (1rcu1t
Lastly, in an oscillating vacuum tube it is
the variations in the plate current in that
same tube that are fed back to the grid,
wm%mg an alternatmg—current voltage to
exist in the grid circuit.

This needs further explanation. Fig. 4
is the fundamental circuit. L is the grid
coil, L, is the plate coil, and the combina-
tion L, and L, um%htute:s a load cirenit

*Can be obtained from the QST Circulation Dept.
at the reguiar price,
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which is fthe antenna cireuit if the oseil~
lating tube is used as a C.W. transmitter.
it has been shown under the discussion of
the vacuum tube as an amplifier how the
grid acts as the “control electrode” in set-
ting into motion the energy contained in
the B battery. Some of this alternating
energy is fed back into the erid eircuit
because of the inductive coupling between
L, and L, This alternating energy in the
grid circuit causes the wvariations in the
plate current to become still more ampli-
fied. The limit of amplification is reached
when the grid voltage swings the whoie

" e L
3 Ly A =
B

Cajo)p et

FIG. 4

length of the characteristic curve (refer
to 'Flg' 2} for at the ends of the curve
any increase in grid voltage will have very
iitfle or no effect in increasing the piate
current. Let us say that one wait is all
that is required in the grid ecircuit to
work the tube to capacity, and to set into
motion ten watts of energy in the plate
eircuit. [If this is true we can, by suitable
coupling hetween the urcults, divide the
ten watts in the plate circuit so that nine
watts can be used in the Joad or antenna
circuit while the remammg watt is trans-
ferred to the grid circuit to be used in
sustaining the oscillations.

The abhove is, briefly, the action of an
oscillating tube, Asg next month’s install-
ment of this series will deal with tube
transmitters, we shall learn more about the
practical points concerning oscillating tubes.
at that time.

Action of the Tube as a Detector

Before a 200-meter signal, which has a
frequency of 1,500,000 cyeles per zecond,

Q@J

= FIG. &

can be detected and made audible in the
phones it must be broken into groups of
oscillations that will oceur at a rate within
the limits of audio frequencies, say 1,000
{(Concluded on page 63}

]
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HEARD DURING
Unless Otherwise

AUGUST
Specified

When preparing a list for
observe the following rules:
1. List the ecalls on a separate sheet
of paper; do not embody them in a letter.
2. Arrange the calls as they will ap-
pear in OST: across the page, numerically
by districts, alphabetically in each district,
Canadian and foreign ealls listed separ-
ately, state whether spark of C.W., and
give period of fime covered by the list.
& Forms close on the fifth of the
month preceding the date of issue of QST.
Make vour lists cover the period from the
iirst of one
if pussible, but don't let
i, st only ecalls over 1,000 miles dis-
fant.

QST, please

vour list come in

L8, DT in Punte Alegra,

Cuba

K, GNZ ey

Y. BMN. S5ZBA. bLL, VY, NN,
I 720, . 4'?' 5AVD,
SAND LW, 4 QAVZ,
YEHI, ‘9c0l. QBRL Mexican

dress eards to H5DT, 2500 Maple Ave., Dallas,

Ex INW aboard 88 (tarama.
duane 19—500 mi. West of Peru

SBELL,  BARFE, .AbF HAAD, BEX,

1Q, SZAX, LFD, BACD, 6TC, 5VO,

SE. 8ZAV, tJAAM #A10, 988,

4700 mi. 5.W. Los Angeles

{1 step)

duly J
it A, bHBC TFM

July 35000 mi, 8.W, Los Angeles
S RU hB“ RBRVQ, QVT (vy WQSAY,
4—-5300 mi, S.W. Log Angeies
i-AUU ?.-BJQ BCGW, HATU, 6AUY.
July 5—85700 mi. S.W, Los Angeles

GATIT, GBUN, GOAI, h( GX, {vy Q84A), 7UN,
¥vy ©QSA)Y,
July 18, in port, Brisbane, Sustralia

@ZT

Cadiz, Spain

LW July 29, {75th Meridian time) 10:35 P.M,
avP working, 10:40, (QRM de EAC) “--de 2ZFP
nr 1 Bklyn NY to SAAW Chicago-- Will write
tmwe- (QRM ECA) 78 DY Qigs easily readable,
1045 “0ZZ de 2FP GE OM QTC?”?
niy 29, off Gibralter: 1CM, 1PA, 8NB,
8L te Midshipman A, Offutt, Rm §421 Ban-
croft Hall, 1.8.N.A., Annapolis, Md.

one month to the first of the next -

Aux, Sch., Bowdoin, WNP
{ Every district except the seventh)

C.W.: July 3, Sydney, . Breton L, Nova Secotia:
(LFM), (10J), 1ZE, iBQK, q"CEI) "(.,QZ 20IM,
3BUP, 8CFJ, Can. {1AR), IDD, 2BN

July 4 and b, Of Bonne Ray, Nflnd.: 1ER,
V1IFB), 14V, 1KC, (1RV), (1ZE), 1AJP, 7AKL.
1BSJ, 1CPT, L(‘RE 2HW, 2QF, EWR, ZANM,
SAWH, "BXP. 2(‘»}30 20GB, 2ZCHG, 20PZ, 2CQ7Z,
2029, ’H\H" $BFU, $BNU, 3BUY, 4GL, KR, SNB,
\L{E RYUZL, BBFM, oBRK 8DFT, YBRK, Can. LAR.
3XX.

July Bradore Bay, Labrador 1ANA  I(CMP,
ICNI, I, 201, (2CQZ), 2BER. oNJ, 8BOA,

Juiy : to 10, Henley Hbr.. lubrador: 1ZE,
(1ANA), 1BES, 1CRW, 1CDO, 2EL, SR¥U, 4FT.
4BQ, Can. {1AR). .

dnly 11, Battle Hbr., Labrador: 1V, 1OW, 1ZRE,
1ABM, 1CDQ, ICPI, 1CPN, 20M, 2BSC, 4FT, 4RY,
BAVR, RAQO, Can. {(1AR), BZAF. Heniey Hbr.
and Battle Hbr. ave entirely surrounded by rocky
elitfs  hundreds of feet high,

dJuly 14, 15, and 17, Gready, Labrador: 18Z,
LK, TARS (1AJX, {ATQ AME, (1ANA), 1AQND

{OMP. JORE, 27T AWF, 2BYC,
2RIV, ¢BGL, 8BFH, “HNH, (KO,

SJ, 8CHR, 9DLT. Can, uA_R) iDD, ZBN,
uls Hhbr,, Tabrador: 10W, 1ARS,
!.Bbb. tAR,
July 19, C. son, Lubrador: 118, 11V,
1OW, (1ANA}, 1ABS, 2CPA, 20RO, TBROC.
:!HW
3, Hovedule, thradm- tANA, 21C, 3ARY,
HV AL, UKL Can, D8R,

25, Jack Lane's i}ay. Labrador: 1DB,

SRML, (AY, =T,

1BEQ,

{TANAY, KAV,
Godthaab, Greenland:
$H7, BHNO, R
‘IHK Can, KO,
mdtnaah Greeniand @
DAPE, BV(EC,
9DCOT, GAWG,

'5() m11e< BW.
PO i

All, SAXT, YAV

‘JBUN AMEF, 3CGA, IR,

dnly @8.29, Ju-!thaan, Oreenland: TANA, 1ABS,
PR, 1TCMP, ICRE, SRBNU., <HV. Iiii"vET) 91,9,
IBZI, 9ZZW, Can. 1DD, ’

Myriam

C.W.: July 8, 30560 miles W. Zan Francisco:
AGX, GAUM | (Q%A) GAGN, GAOL ABCL., 6BRZ,
aBFL, ifiBN'T‘ ARUN, TAG, TULL TG0, 7TAGEH,
TAGU, $ACM.

Juiy &, 8280 miles W, ";.F aGF, aKA, GACM,
SACQO, GAFO, SALY, SASJ 3 BAVV, 6BBEZ,
k}BGY, ﬁBQL M‘(‘U G (1W sCVD, TAG.
TAU, Y7DH, 7G0O, TGP, "IwW, 7 P.

duly 7 and 8, JE’)OH miles W. H5.F.: 6GF, aKA,
sBLV, 6BUN, 7BJ, 7NS, »UH TEN, 7TADP, TAFN,
OBJQ, SCAA, uKA and TADP readable 20 feet
from phones.

July ¥ and 9, 3710 miles W, 3.F.: a0U, 6GR,
SATITI, GAOR, &BFY, 6BFL, ¢BQL, 6BUN, 4BIO,
TG0, TARQ, 6BIP, (QSA sending A.R.R.L. broad-

east.) 7

July & and 10, 3939 miles W.
GAWT, 86BCL.

duly 10 and 11, 4130 miles
§AVY, 6BCL, ¢BJQ, 6CMR,

July 12, 4860 miles 'W, 200 miles K.
Yokohama: 6GR, GALK, GASR AAWT, 6&BQL,
6BQY, 6CERB, 6CKR, 7TAHI, Srongest were 6AWT,
6GR, and 6CKR. GEKA not on that nite. Many
atations heard before sunset too weak to coupy.

5.F.: QRN bad,
XV. 8.F.: BAUI,
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July 18, 4650 miles W. 8.F.. 80 miles §. Yoko-
hama, QRN rather bad: BGR, 6KA, GASB. 6CMR,
Hun sits here at 1 A.M. San Francisco time. #KA
most QSA_tonight.

Please QSIL to A, Vasseur, 53 rue de Chabrol,

PARIS 10, France.
8.8, Caronia

CW.s July 2, 1000 miles B, New York: 1F¥FM,
IRG, 1BES, 1CCZ, 1CMP, 1CPN, 1ZE, 2AGB,
2ASA, 28BSC, ZCPD. 2BXR, 2DH, 3%M, Can 1AR.
July &, 1500 miles B, N.Y.: IFB, IFM. LARG,
2AYV, 2GEIL, SBCI, WNP, Can, 1AR.

duly 4, 1900 miles . N.Y.: 1KC. 1%ZE, WNP,
Can. 1AR,

Returning  aboard 8.8, SBevithia Ane. 11, 2200
miles b, N.Y.: 1BVB.

Aug, 00 miles F. N.Y.: [.JP, 1CMX,
ARIF, &4

Aug, 1 B, N.Y.: 2ACG, 2AFP,
AGE, 5BC, &

Aug., 14, 1000 N.Y.: IACT' 1CBM.
1Ud, aAWH ‘JCX 4 R, 20

«ARD' YBOL. NR,
Cu"*YY

v ith ne smpiifiation.

, YR, 0TH,
AJH, RAVP,
i QDX'N
N.B.)

LS. aDF =t Sheeuboro, Quebec

{200 miles North of (ttawa)
.W.: iER, mh UV Mallfe) 1JV, 1KH (da-
litel, IRR, 1WR AE '%RF i dalite),
ATIR, 1BBO, W0PO, 208
T t_f’nnn AGZ, BHV,
2YQ, 8/ 2BJS, RCOR,
TN. KL)KF‘ &DTITT, IRHQ, 9DCE

Sr. 80 foot under antenna,

iDQ., 1. D. Mac(;regor. Jr.. P. 0. Box 327
Greenwich, Conn,
4¢3

‘H., {EB,

Aariola

eLW
"GP,

AFA, 4FT, 4YVA,

D, BADG, ¢27, GBVG, BEZ,
27T, “ZN, JALX, 4BIK, 9BMU,
#nDJ, "T'KF

Canadian: BN, 206G, {3ADA)Y,

14MI, Southington, Conn.

CW.: 4AYE, 40B, 4EP, 4KQ,

4FS, 4WC, 4K, fMR 'HAE 4
SAM, BIM, BTU, 517 B
GXAD, §VM, 647,

9AKE, SAPE, 95‘.}?“a

57P, HGA.
"5APT, 9UC,
9BRE, 9DOW,

1C0.

2ADN,

J, 46BN
. ‘V’AJW
. "%PW

SARH, SARY, RAUD, "AWK SAXE,
DA%, DAZLT, RAZE,

ABGX,
RK. 0BT,

2RK, 9BM179BQA “RQQ"
RTI, o

L
ADHG. 'II)PW
. PEWK, 0DEC,
X, 9RKF, sERY.
21O, 9LT, 9MC,

‘”uh()

1, 9HST, 1,
M. (YT, "'.gt{ 'm(‘ aTTR,  GTI7,
M., 304,
KAWF.. Prnvudencﬁ B, I
ABY, 108, 4DN, 40X, 4EB, 4EP,
,4HS &LJ vMR ,A 10 RARG, SAGT
AMW, bEK,5GM, ENT,

.

. BAATI,

DATIS, DAWK, BA AT,
AT, OBAG SBAY, snbn ABREH,
OBHH, “HHI, OBHO, 9R1%,

9RQY, ORRK, ORSG, 9BSH,

wCoZ, 9CFK,

. 1, 9CXH, 9DCE,

G, 9DHN. 9DLW, SDMF, 31Qu,

o
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ODRO, 9DRR, 8DSW, 9DWN, $EAD, 9EBA, 3EDO,

SETZ, 9KEGH, 3EHR, 9EHS, SEJA, PBK, 9RP,
80P, SCR, 9EM, OES, 9HK., 911G, 9MA, SMC,
AMM, N1, 90G, 90T, 9PW, DTA. SUC, aTR,
QUZ, 9VB, QZT, VAN
1BBO, Lenox, Mass.
CW.: 4F8, (4HZ), BGP, 511, BKC, BKW, 51T,
(BNJY, BNN. 6NS, 3UN, w\/Y BYE, pZAX, 6KA.

(9AAQ), QAEBC, $AHZ,
(9BBW), 9HGE, HBKO
(9BZI), 9CAA, 9HCAJ,
‘!?TB QIKJF oD YL, “’FHN
By,
1CNA, Hudson, Mass,

C.W.r 4BY, 4DL, 3DT. 4EH, {¥FT, iFZ, 4MR,
4GL, 4TV, 6DA, SHL, 5PR, RAGT, uAlJ, GARC,
2D, 9BK, OEI. 9PN, 9UC, SUH, 2ALB, $AMT,
PARC, 9ARH, YARZ, GAUU, HAWK, 9AXE, 9RAK,
'.JBGY. SEMU, SBMX, UBWF, 9CIP, 90GVS, 4DOE,
uggn, aDJiB. aDMP, $DRQ, 9DQW., 3EDO. 97T,

Can,: 1AR, 3, B3IV, BBV,

" iR AFT, G, WP,

hF’, irvmxton, N J. {Aug, 31 to Sept. 3)
4KB, {EQ. 4EZ, HvT; tHW, 1K1,

Z, SEWE,
9DHG, YDYN.

G (‘g i
ITEAK,

"ARMY-AD
Mexiean:

BX, F

"BIR, Nutley
TRY. (408).
PR 1 €2 PR 1 )
R, 40

N, £,
DB,

B
“BL.L)

"HPV t H
. 9RVZ, IBWF, 3, 9C IOFK,
, BCGU, 9CTP, SUHE, ‘H‘PB TG,
. (9DEKY, ‘»UHP, aDnis, anTxX, ondAE,
. ODYN, 9DZT, 9DZY. 9EBP. OHJA,
LD, QEXP, 9BK, 91G, 2aMM, 20R, (900,
-g VR l] 'l’ I'AZ’&"
2CGZ and 2CEG (on va n) WNicolin, Mame.
CW.: 4BY. 108, 4DN, | {KB, 4F 1K,
4GL, 4GX, 4HR, 4HS, 4K, L4, 4MR, iN 4QF
BAFF. RAKN, »AM‘L

HABY, oAD() BAKT, .\AFQ
BAMG, 5AMH, 5EK, 5FC,
5HL, b5IN, ! M

5GP

6FP. 5GF, SGM,
N, an8

50W, iﬂ“H, . Bl
6BBT, 4BIC, KOBU,
DAAV, 9AAW, DACK,
SAIC, GATM, “AJH, B
DAMI, 2AMS,

A, DATS, ! sk 4
GAWK, 2AXXK, 9AYL GTBAW,
')BBR 9RBRDB, ¢RDS, UREH BRGY,
PBIE, OBIS, SBJK. 9BKR, IBKK,
9BNB, *!BQ'N SROY, tivB.RK,, ‘J.\B X
ABUZ, /

A vE,
. ancw,
P, "hT’% ‘1DTR

RN L

DYN, :mz&
) ET

LI X3 1Y 2A).
‘don't CATIY D00 miles

sl}.’“diﬁ aver

in Summer?

2CJR, Brooklyn, N, ¥,

W (8RL). 5UY,
GACTI, QARC

U, R, GAAI
BATP, 2APE, UAPG,

DAWE, DAWK, DAVE.
(9BAF), oB¥FI, 9BGX, sBHH, 9RHI, NRLI,
(ARRKY, 9BTT. BCAH, HCAT, uCLNG,
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aCTR, 30TV, #CXH, 8DEK, 9DGE, 9DLF, 5DOE,
9DRO, 0DQA, 9DZN, $DZY, ‘QEAR 9EKF, (QEKY)
9ELB, 9ELD.

3CHG,
Gabel, 412 Merideth $t., Kennett 3q., Pa.
(Last two weeks of August.)

sRK, (5GP), (BKGC), bPB, BWR,
9iG, 9MC, 9NU, (9UC), HAAU,
QAHR, 9AJH, 9AQD, {9AWG),
{9BIS), 9BLG, 9BMU, 9BQQ., 9BQY,
{(9BXC), 9CAA, SCED, 9CIP, 90GVS, (4
20WS, 9DDN, 9DGW, $DLIL, 9PMJ, 9DQU, SEDO,
(YEKY), (9Z2T), 92Y.

3BVA, 40 8, Beaver $5t., 'im'k Penna.

O W.: (BAC), SDA, GEK, 5GM, (BGA), (6GP),
(hHL), BIN, hdF, (BKC), ALL, iiMA, F)Mﬂ AMN,
GNJ, LBNN, OHNS, 6NV, PB, 5PH, bQi, HRB,
{BRL), BUK, U0, 5VY, BWR, XV, BAAG, ABT
5ARC, 6AGS, BAJB, BAKN, GACM, BAIR, HAMA.,
E)AMH BAFH, cAWT, 6BBH, &BIC,
9CR, 9EI, (YHK), (“MF) f“!MM),
{9QR), (9UC), SUZ, VM, (¥4T),
(9AAL), PAAU, BAAV, (9AAW).

(9ALC), 9 AIE’, QATM, (9AJH),

DA0TT, (9APS), SAPW, #AQD,
19AUS), 9AVC, 9AWG, JAYX,
{9BAN), (9BAZ), (9BBR), 9BC
(YRBZ}, 9RJIK, : 9

E. R.

5AGT,
9AAYV,
9BAZ,

bZAS, 6ADM,
61,

LABMU), (9BRK), 2BRX,
COBWEY,  9CAd, b B00s,
{9CTR}, 9CTS, 9CTT,
(':)DCJE
2DIS,

KE

CFK), 9CHO, BLIP
gg(,WF) q(,zs YDAF,
ADGE, (9DOHP),
ADOE, ODRR. 9]
9ALRB, 9HBP, Y
RIS, (*.ahK‘\l

1AR, ABP),
3KG, 20H,

‘4DCW.
PDLI,
3]

EFZ),

(3DS8), JGE
5TY, (3XN),

(9DORE),

! QAW
{9DZY).
HEHN,
CW.:
HHE)

ODXN,
{9FGH).
Can.:
{3GK),
TADN,

BN, |
i iNU

4BL on vacation at indian Rocks, Fia.
(Aug. 17-31)

CW.: 1ACU, J.AJP 1ALJ, i1BCG, ZAFP. 2AGR,
GAKN, iN, GJF, GRE, UL ST7Q, BVA, BELAV,
SAWT, SIHVG, TV, *APT SBDH, SBNO AGEZ,
2AL, QAAL, 9AHJ, $AMB, SAPU, APV,
VAWK, bL'.BW 9RHN. '!RKK 9BQC, 9BQQ, QBRK
9CAN, 9008, 9CVS, 9DDN, cOIJJB 9CK, 20U, 9ZT.

LCW.: LOKRP, 8VQ.

Fone: VY,

All reception was done on a one wire antenna
100’ long and 12’ high with ene UV200.

¢ 4FG, Athens, Ga. (Sept. 3. only)

C.W.: 1ABR, 1ABS, 1ADN, 1AEZ, 1BWJ, 1CMP,
1TV, 1IFM, 1iL, 2RB  (fone},6GM. BXV, LJF,
BADO, 5AJB, 6ARB, 6TV, TZD-7I.U, DAVC, 2BAB
{QRA7), 9BQY, 900Z., 2CWF, 9DOE, SELD
(QW‘X?I SVEH.

Canadian: 3NT.

5GP, 1025 Faxrmount Ave,, Anniston, Ala.

C.W.: (1ACT), 1BCG, 1CDM, 1CKP LCW,
PPAWAY, ZAWFE, IFP LCW., (8BGGR), (3BUC),
(ABVAY, (3CHG). 3DH, 5811, (270), AWT,
4BBH, 8BVG, 6CMR, ¢KA, (4TV), SAI0, {8AZO),
SBDH, (8BHF), 8BLH, (SVQ LOGW. 8VY, (3273,
AW, V9AMB), SAWK, (8BMU), »BMX, éBCAAL
agve, HQDDN). SDGE, (9DHG), (9DIS), (9LLI),
QW .

&LG, Cloudcroft, N.M.

{July and August.)
CW,: 4FT, hAFH G6AHT, {(6AJD), (6A0TN),
'GARBD. 6BCB, sBMG, ¢BUY, (6BWP), :60GD),
h( MR, 6GR, \oTU) (8TV), TAGV, 7BJ,
] TWM, 7%F, (T2ZN), 7% 7, BRDII, &I,
”VY QAAU HAIM, BAVZ OHFP, 9BSH., 9RXL,
ARKY, 92T, QSL io A. K. Tatum, State College,

NM.

GAFT, ox BAIF, 75261/4: Flgueroa, I.. A, Cahf. )

W.: BBD, n\k Slats, ,uh U!nhfp)
TRATIY, VLN, LY, ‘NV TR TO. avv .
TRV, VAN, JEV, ’,‘BC', PTAMBE, 'lln”\. SR&G H('N
AREO, QCAA, BOVE,

QST
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Radio 8ARU, Price, Utah

C.W.: 2BNG, 2BNZ, 20QZ, 3AJG,

5GJI, 8GO, (8JF), BJJ, BKL, BKW, (6L.G), SLL,
SLR, 5NN, 5NS, 6U0, SUP 5VA, (5ACQ), BADO,
5AEQ, 5A(:E EAHD 5AHL, SAHY, (SAIJ). GAIU.
(GAJB) SAMI, (BAMU) BZAYV,
6P, LU, 7QA, 7QY, 8z,

bEL, FZ,

”ZF (7ZL), 7ZN T4V, TADM, TADP, TAHI, TAKT,
sﬁg 8ES, 8NY, 8VY, WY,
ZAZQ,

SADA, 5APT, SAWF,
BBDA, 9QA, SUH, (VZT), (9DT), 9AAT,
(BACX) SAQK, "0AEC, '9AHZ,

VA,

WBJK) 9BKO QBLH SBLT
" 9BUN, 9BVO, 9BAF, HBCQ,
> (9CAA), (QQAJ)
(27, ll(‘ )J:. CFY, (9CGA), (BCVC), ] ¥,
N(WF) QDGE, 9DHI, ‘)DLI (9DLT), {(9DPF),
SDQE, ‘*DR‘V JEAB, 9EAR, JEFZ, EKY, 9FRD.

8CJQ, Venice, Callforma
5AD0, LAUE, S5AIU, SAKY, AJF, 5LG.
5U0, BZH, 7AEN, 710, 71T, TLN, T4F
TEL, TEN. 'JZO, TEV, SHV, 9AMB, SBIK, ‘JBRI‘
SRUN, 9CAA, 8ORU, 9CFJ, 96VE, 9OL, YEAE, 91G.
OZL, 07T, BDTE,

GBVG
LWL KB, (5ADU),
J\W TABS. sixes too

SADBRB,
HKG, F:MN

Los Angeles‘ Calif. {Aug. 4 to 20th)
SAKY, «HAHD), 060Gy,
numerous, TAKFO, TAGE.

‘IIN ARD THA Ali -
LIKE. MIKE BNt o * THEY
Look AUKE 2 BOTH GO
umvs_g_:t__ﬂ__ oF OFRGON
FoE o]
ST/n

(AEI'% THAT M MU RABATION UK RADIATION |

TIRS

15 AN AWHUL l\l(.t. ¥

THE 1S A
SHIP ¥ IN
THE SuMMEQ TIME.

G;ﬂ[a MUNT LBE. &

POTYRCYCLE,

ENGINE FOR WS =R
{ 7, _VoRSE,_powik’

T cnc

souuvs LIKE. 03"
& WAY HE SENDS 1T

S =z‘-.-\weo e T

FOAL % HOWARD, TLR, PUBI.I(\TY MANAGER, NURTHWESTERH DIVISION ARN. SENT ¥

THESE "OTTUPATION SUGLESTIONS AND “GOOFY™ ¢
£RIM BUGENE, OREGON

TAGS, ka’I‘ YBR, (TBRI), {7GP), .(:U, LY, LY,
TLN L 1QOY,  (1ZF), 2D TZ€U, TEN,
SZE, HAAV, HAWG, 'U\BW {YAMB).
y Q. (9CAA), 9CCI, #CVO, 9DLI.
RY, 9FRAE, (9ZT), Can. (6GO).
6CEU, 113 Ululani $t., Hilo, Hawali
C.W.: IBCG, 2FP, 3¥Q, 4AKI, LAKY,
5VO, BALU, #HZ, SKE, 8%A. 6ALF, BGO,
SHAV, BRAK, BAHD, X, HFX, HAMA, GAE
ST, BMN, 4 5 AlG, LGNS, HATY,
ANN, BGA, © ARB, PL, $CGD, B6AUY, KR,
GCMX, BOUMR. GALV, 6RLV, 6MH, GAPW, 6BVG,
GOWZ,  6BOQC, 87, ¢ Ll 6BCL, ORPZ,
6BUY, &4BLV, 4BMD, aCiBY, SBVE,
ACKZ, oUKC, GAVR, 6BR . BCAY, ABBO,
V4L, BZHL, BAST, hAWX bBLZ UBQR bRWP
3 . 6O bBAW GAHTI, BAR GAL
SEWE, 4BEC )
GSROTT,

BO
u,auq‘ GER. M,
BANG, 6KA, GFF, (;AQP

WCOHL, ABR, 60
M, 6BIH. thUR

CAVE, BT, DAPH.

M. {JVB own, Wailuku, Maui, Night of July 19th.

SAQ, BAV, 06T, ¢BIQ, GBRPR, LDPR,
¢ HL n(yR TBG, ABR. ‘IW IV,
7IY, Gaghon Wash.

C.W.: 1BCG, 1IM. 2CDC, “FP S8TI, 2ABE. Cun.
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3AN, 844, 4EB, 41T, 4BY, 408, 4KU, 5AMA, 5AKK,

5A(xJ GAEK, BAF, BAFO, S5ANL, 5AHD, 5AGR,
BFV, 6FX, 5GA, 5HZ, 5LG, BMN, bPH, 5PX .JV‘A"
NS, 6NN, 51“K, EMC, 5MA, GRL, 6NZ, a‘tP BZA,
GAAYV, BLAK, LUK, 3APN, SAMP, BAQO, ZABE,
RAMM, :{&PY XAXN %AWP "M%.IO ‘<B(,I 3BCP,
4BYT, 3BUZ, #BLC, 3RFZ, 'YRA "BF] S8BBI,
RCAV, #CUG, 8CK, *LAZ BCEIL, ., 8 , BLJ,
8IP, ﬂHV BVY 7D, #4W, B%Z, 9ABU. GARZ.
QAPW, WAA"(T 2ATTA, BAUT, ‘JARQ SATU, AKX,
9APE, 9AVI], BARC, (JAMB), “AIM QAAW, 2AON,
9AV7Z, VAHZ, SAVP, GAUS, SAWK, ¢AHJ, 9BUN,
BRI, 9BVO, OBTIL, ‘IBKI 9BSG, QBIK, ‘.'?BGV,
SBEZ, 0BTT HRX“) ‘JHTX, *JBAF 4BKY, 9BRK,
BQE 3Q0. YBQY, 9BMIU, '!BAN 9BFI, 9BJK,

CPT], 8¢ VV SOFI, 9CZG,

ICVO V, GCCZE, 9CAS, 9CTP, QCE, aCJ8
2CTIC HCGA, YDWN, 9DFW, 90DJB,
! . W, , ADOM, ODOF, $DHG, $DGV,
IDOE, 1JI)RO SDTE, ODGE, YORV, PEKF, 9EBT,
9MC, 9GD, 9MF, vHW, oll, 9PN, O0UH, dIP, 9ZT,
SZL.

16800 Foot Beverage Wire Used.

TVF, 419 N, i2th *t., bt. Corvallis, (')reg.
IW.: 4DN, RGA, 4M SZAS, sxAW, =HV,

'KAMB CAXX, “BJK ‘lBQQ, 9BUN, ‘WVQ
HFKTF, 94T.

M. W, Malone, 1185 Detroit Ave., Portland Oregon
V.1 5AKC, HIN, MN., BNS, Al ¥
'!nHQ nAMI, '*AUA
HROO SCA A, DOV,
anLI, [

o LARK,
GRIK, 8BMII,
BOHP, 90LF.

‘l»\?& N
SDAW,

. AR, BTL, ANN,
‘ig ARVE, &CB
OUAAL BCY

8AGO, thtsburgh

Pa,
UM, BGP, Gl FAMH, TEN, 0AWA,

Maplewond Mo.

TRWLE, GCDM, TCKP, 3

BodiG
SO~
¢ ORGE

45'3DTJ. 340, 4KM, §

20RY, vésUW, SBFTI, 3RVA, g,
AWF, 4 X, Y, ACS S, DN, dDO, 4DT,
4K, 4Ld, iMB.

K 5(:N MO, #BDU, 4BVT,
BOGT, SES, iZ) v, Q. “ALB, 8AMU
PAPS, BAR "Br)b “BGX NMR, (ACEKY OCLZ,
S0P, 2CPW, “OWGE, ¢DER, (WDWK), $EDO, 9HK,
9IG, LD, 9LT, 9LQ. 9SK. ?UC.

BP0
IXN.

Bpk.:
flan.:
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DEK, North Judson, Ind,

i ., BACQ, (BAEC), SAFQ,
(BGM)Y, (BGP), (53MO0), BHL,
, ¢6LL.L), BMM, SNE, 6NN, 5NZ, 60M,
(6QLY, BRI, BWG, 5ZAS, GAWT, GJD,

{30H), ‘%Nl’), (3DE), 2BE, ZIBN,
QBJT Streator, .

GORTT, e
Canadian :

C.W.: A th 6N, 8JD, 8KA, 8TV,
6ZW, 6% [; BA RB hARU hAVV SAWT,
G:BJQ, hBVG. "(;B[T bXAD bXBC, TBX, "Z'BJ, 7LU,
98¢, TED, TE2U, TZV.

9AFR, meoln, Nebraﬂm
1BRO, KBLG LBES, 3VQ, 3ATRB, {BY,
X, GK/\ hRBH Q}BVG, §UBV, TIY, TLN,
TEN, SAMM.
O9CFK, Lewistown, lil. {Aug. 15-31)

C.W.: 1ER, tXP, 1AQM, iBBO, 1BCG, IBVQ,

0D, AV ﬂA‘CK. 2H8C, (2BUM), 2CCX, 2CO0A,

1 Y, 23 "RM ZPD, ﬂHH* FWF, .5‘1() 5 %HP,

TB, SAWH, (3BDO), 3IBEL, 'BBFU,
YE, (3BVA)Y, (3BVL), 4}%[, (4CG),
i AFA, {4HS), dLJ, 4MRB, iRF,

. i5PHY, 6VY, 4K
3, 3BP, §DS, ICGE, SIN SOH, $¥N.

TRANSPACIFIC TEST LOGS
a2JUJ, Messrs, Hiam and Hull, 8¢ Kilda, Melbourne

May 2, d st Station  feall unreaduble)  pe
peating te ¢ 31T b G.W. on 200 meters rep
oric MTTO j()fh T

= o
7380

iith

10 L’ndp ke
complefe ; vAfh
calling -

f‘.MT"’ sending mMsg
sending  TJ; i5th
CODO st hnpp yon

G

£ u-uv‘nai
{rom nhnnvq o
sending vy drop

until Sun wom.

T

ant b o

‘mi hr nw

fl Cal
{ drmntfnl Y sending

ealling  Aastralia. me
wokors  previatiend duarl and tfotally pm-wlu.ed

recepiion i some nivhis,

2BQ, Baxwpllm;l;;d"en, Box Hill,
Methourne,

e Broadway

wn 19 o mi
QTC (faint but nuile readable excepi for HRM)

;.c%—«th de 9TTRE  i(aunite resadable. fuirly
pure,

89— GTTPE de ‘MRL

M?V 14th

30 P.M—Aunsiralia  Sustralia  e-a--
fapurk QRM,  slght A0, hom)

W0—¢faint pure C.W, unreadable.}

1B0~Australia (5 times) TJI TJ T TT de sCGW
Aunstralia TJT must v HCGW Test Anstralia
TJ 6CGW.  (sigs. sirong, Very bad hum. 3
other (LW. Bilations going. )

45— (---- (mst rendable until jammed, hum bad.)

(16—, H. H. H. Anstralia (8 times) X, X, X,
to Aupstralia -‘lp K IRD BIRD (fairly weak.
Btatie getting  w Ripple not bad.)

May 15th

P

-1

*!

o2

de

=ik

ey

7:15 P.M.—Ausiralia (3 times) T 'I‘J TY de sCGW
GCGW 6CGW.  (hum bad, ¢

TiiB—Australia {3 {imes) CDO ‘DO DO, Hope
rou receive us O Let us know will vou.
CDO CDO 0 CDO de 6JD BJD 6JD. {(QSA.
Fairly smooth. )

Tis—J J H de BAEC RAEC RAEC (fairly sirong

but jammed bv spark)
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3

40—6JD 8JD 6JD de APD &PD 6PD.

May 17th
120 P.M.—Australia (3 times) de 6BVG 6BVG 6BVG
{faint and fading)
85— —men de BNQ.  (very faint)

{very QSA)

-3

-3 w1

:B0—Australia (6 times) CDO CDO de 64D
6JD 6JD pse copy. (able list of ton calls
HOETOSE, Will pay half ioll Signed—Radio

Journal. (This was repeated en masse 3 times
at & very fair strength al times but occasionally
went right out.)

%:16—Australia {3 times) de BAVN BAVN GAVN,

(weak and fading badly)
i26—Ausiralia (3 times) HOD HOD HOD de
{faint but sleady)

[

GAEC SABEC GAEC, 2

BT—HBARC de 6PD 6PD 6PD OK will try to send
him Sunday A.M. any time. {(QSA, read through
strong local spark.)

)

2:60—UY UY UY de 6BUN 6BUN 6BUN (faint
and fading)

9 :00~—~Ausiralia, CDO de $JD. Pse copy. Cable list
of len calls across, Will pay half toll. Signed.

Hadio Journal. de 6JD. Now Jonk for more
mag. later. {(QSA)
May 20th

3

06 PM--TJ TJ TJ
GCGW (3 times)
23-T3 TI TJ Test
43—CH CH CH

bhad A.C. hum)
14 Rh. cemmmene e GPD (very weak compared to 17th

tesi Australia (5 times) de
(fairly faint and very broad)
Australia de 6CGW

de 8GG 9GG  (faint with very

PN )

-2

t.)
:SD—Aus‘raha de BOCGW
(Concluded on

-

page #4i)

JUNIOR OPERATOR
{Concluded from page 58)

cycles per second, and must then be recti-
fled. The former is done by what is called
the beat method, which consists of super-
imposing on the incoming signal, oscilla-
tions of a slightly different frequency.
When the two frequencies are intermixed
the result will be the appearance of groups
of oscillations, just as we desire, and there
will be as many of these groups per second
as there is difference in the two frequecies
that caused them. ¥For instance, in order
to get an audible note of 1,000 cycles per
second from an incoming signal whose fre-
quency is 1,500,000 c¢yeles per second, we
guperimpose on it oscillations of either
1,601,000 or 1,499,000 cycles per second.
These oscillations that are superimposed
on the incoming signal are generated by
making the detector tube itself oscillate.
How one tube can function as an oscillator,
detector and amplifier at the same time is
told in the following paragraphs.

Figure 5 shows a “standard regenerative
eireuit.” The feedback or regeneratlon is
controlled by the tickler eoil which is in-
ductively coupled to the secondary. 1If the
eoupling is tight enough the tube will oscil-
late steadily at a wave length determined
by the adjustment of the secondary vari-
able condenser. In receiving a C.W. sig-
nal, the frequency of the local nwzllatmnq
as fhey are called, ig varied until it is 1 000
cycles or so off of the frequency of the
incoming signal. The incoming signal is

then broken into 1,000 groups of oscilla-
The

tions per second as explained above.

QST 63

groups of oscillations tormmg the heat note
appear somewhat as in Fig. 6. Thus far
we are speaking of the tube as an oscillator.

The grovns of oscillations shown in Fig, &
are impressed on the grid of the tube. The
detecting or rectifying aetion may be ex-
plained as follows: During the brief periods
of time when the oscillations within a
group have their positive halves impressed
upon the grid the plate current will be
increased momentarily at each half cycle.
These pulses of current will occur at such
a rapid rate, however, that their effect on
the diaphragm of the phone will be very
little. A positive half e¢yele, in being im-
pressed upon the grid will also charge the

FIG &

grid condenser with polarity as marked in
Fig. 5. Now when a negative half of an
oscillation is applied to the grid no current
can flow from the filament to the grid and
neutraiize the charge put in the gnd con-
denser by the preceding positive half os-
cillation because a negative grid will repel
the electrons thrown out by the filament and
there will be no path for ‘the current. Tl}e
result will be a piling up of the grid
charges at each oscillation and the grid
will become highly negative. Because a
negative grid reduces the plate current,
there oceurs a dip in the plate current that
causes a4 sound in the phones for every
group of oscillations. 1,000 groups per
second will cause a 1,000- cy(,le note in the
phones.

After each group passes, the charge on
the grid condenser must be removed, so.
the set will be in readiness to act when
the next group of oscillations arrives. This
is accomplished by connecting a high re-
sistance of from 1 to 5 megohms around
the grid condenser or from grid to filament.
This is called a grid leak because it allows
the grid charge to leak off after each
group of oscillations. In soft gassy fubes
a grid leak may not be required, in which
case the charge leaks off from the grid to
the filament inside the tube.

Coupled with the action of a vacuum
tube as a detector, it should be remembered
that any oscillations or pulses of current
that are transferred from the grid to the
plate cireunit are amplified in the process.
This is the reason for the superiority of a
non-regenerative vacuum tube detector over
a crystal for spark or phone work, for
while the latter only defects, the former
detects and amplifies simultaneously.
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Every Question
ANSWERED
for only $1

At last you have under one cover
a Complete Radio Handbook

JUST OUT
562 PAGES

Compiled by
HARRY F. DART,

Formerly with the

Western Electric

Co., and U. 5.

Army  Jostructor
of Radio.

Technically Edited by F. H. DOANE

O more need you turn from book to
ook, hoping to find what you want.
It is all here, in 562 pages crammed full
of every possible radio detail. Written
in plain language, by engineers for lay-
men. (lears up the mysteries, tells you
what you want to know. A complete in-
dex puts everything within your reach
in a few seconds.

BT EXPLAINS: Electrical terms and
circuits, antennas, batteries, genera-
tors and motors, electron (vacuum)
tubes, every receiving hook-up, radio
and audio frequency amplification,
broadcast and commercial transmits
ters and receivers, super-regeneration,
codes, license rules. Many other fea-
tures.

Under one cover. Yes, it ig all in
one volume of 562 pages of clear type
with hundreds of diagrams and illustra-
tions. Takes the place of eleven or more
specialized texts, cach costing from two
tu ten times the dollar you pay for this
single book. Belongs in every radio-
egquipped home, on every amateur’s table.
Send $1 to-day and get this 562-page I.C.§.

Radio Handbook-—the biggest value in radio
to-day, Money back if not satisfied.

o e e e e e TEAR OUT HERE wo — et e o

INTERNATIONAT, CORRESPONDENCE SCHOOLS
tox 6129-B Scranton, Penna,

f
|
i wepclose One [Jollar, Please send me—inggn [
pajib~—the 562-page 1. (. ¥, Radio Handbook, ¢
¥t 18 understood thut if I am not entireiy y
sutisflel 1 gmay veturn this book within five E
days and you will refund my money. i

i

Name......ooeens

i Address. ..

-

QST
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CALLS HEARD
{Coneluded from puge 63)

8:00~—HIJ ~e--v TAT] TAU (faint C.W. very purej
8:07—CH CH CH 4e GG
&:187—Australia de ¢CGW

May 25th

7:15 P.M.—Australia {8 times) (DO CDO CDO de
6JD &JD 6JD pse. copy. Your eable reveived,
Thanks, &ig. HRadio Journal.  Australia de
GJID hr. msg. pse.  coby. Your cable red.
Thanks. Sig. Badio Journal. ¥ ¥ V @QRX
for msg. few min. de 64D KK (fair strength
but very bad keyving, fading slightly, higher
wave length)

R 12w g00d ememe Los Angeles ree 6JJ oo yos J oe
fop-amme {too faint to. vead through QRM)
d:5—CQ CQ CQ de 6-——LLL gem- doctOor e

{jammed by spark, fair strength bad keying.)

May "”th
7:06 P.M.—Australia de 6CGW
7:l4—Australia (3 times) de 6CBI 6(CBI HCBI
Australia de 6CBI 6CBL 6UBI (very pure C.W.
fading but quite readable, o code word)
8:10—Test Australia TI TJ TJ de 60GW 6OGW
BCGW {medium strength, fading and jammed.)

38M, H. K. Love, Ferncroft Ave,
Melbourne, Australh

May 6th
6:40 P.M.—Station sending M O'T T O over and over
again
May llth
T258—BCGW cnlling fQ‘ seni about &0 times
May 13th
7:10—6CGW  calling  Australia

May 14th
20— 8CGW sending “TJ” "TI” wpeabed
45 (approx}—AN AN VVV (. T. G. RRR OK
OK NW. OM how Hw do Hw do - U give
a compensation --- i
BRBI—I shouldn’t be =»--- at &ll Ostr wen Os up
sorry OK OK really drafting im phones my no
10 about some toone -—-- an an an is better than
mine I I I will eall Canada wuniil --- has has
comp enmp OM OM —— I am D e-e bw hw
~-iaw K K - will get sni ---- 1 about nature
Seplember (doubtful) wusac pretty rotten |
guess too
NOTE, -menmne= {too fast) =me--s- BIRD
‘The above was wonderful sirength but persistently
faded., I don’t think S3IRD sent the message. 1
hope this siation can be traced.

May 17th
T 38— wamawan de SKEK 3KK -« Could not get time
to listen in after this date.

- _1

STRAYS
{Continued from page 55)

When &BYH uses the 1DH cireuit the
filament transformer gives off a disagree-
able odor. Another reason why the 1DH
edition of the reversed feedback circuit can
be improved.

this method ot aaoertammg the dmount 01
drop in the voltage across the secondary of
yvour plate transformer when the key is
preswd Put & book on the key and grab
the transformer terminals, 1{ you wake
up with the doctor working your arms up
and down, wyou’'ll know the voltage didn't
dvop much.
(Concluded on page 65}



STRAYS

fConeluded from page 64}

In & neutrodyne set it is desirable fo
connect s

several wvariable condensers to-
xether mechanieally so they may be con-
trolled by ore knob. A. P. Southworth of
Wakeneid Mass., uses General Radio con-
densers and mounts them so the small fibre
vernier pinion on one condenser meshes
with the large gear on the next one, and
30 on. ‘The rotary plates of the conden-
sers should be connected to the filaments
to minimize the capacity coupling between
stages, which is increased by this arrange-
ment.

“g::;’,_‘;fz?{;:gg B Helical Wound Coils

—silently and efhciently

e e 4 Produce Better Results

aight for a nickel. No

stopping—na sticking—

no muss—nao fuss—no
trouble.  Soti-polarizing — high charging rate —fin-
ished m mahogany and gold—approved by Under-
writers.  Price 318,50 complete with ammeter (325.00
in Canada)-no extras to buy.

OU’LL never be satisfied with any
other transformer ance you try the
AMSON Audio Frequency Trans-

b

100K mnana“‘s's-r ON #42GOLD SEAL ; former with its Helical Windings. This
‘ exclusive Samson feature reduces dis-
AUTOMA'rlc ELECTRICAL> : : , . N
w "DEVICES COMPANY> T turbing capacity effects, as adjacent wires
1 B
127 W.THIRD ST. + are but a few turns apart, and gives

ryi A N
voPret added volume, as there is less resistance

per turn. There are other advantages.
Write for Research Laboratory Report,
6 to 1 ratio. Price, $7.00,

FME_EL amson

BALKITE

BATTERY AUDIO" FREQUENCY
A new battery chargechgggf‘ﬁgbat- 7;' IIS Omer

teries, entirely noiseless, and indestructible.

Has no moving parts, requires no attention, Samson Electric Company
and cannot get out of order. Can be used . Factoyy: Canton, 1‘4\“5; .

¥ Sales Offices: Boston, New York, Phila-
Vhﬂf the radio Setllls) IE' operatlon. ‘A“ qlmple, delphia, Pittsbury, Chicago, Clevel and,
positive,economical ba telvchargel for home Detroit, indianapolis. St Louis, Minneapo-
nse. erte tor folder giving full description. lis, San Francisco, Los Angeles, Portland,

Dept. 931 - Fansteel Products Co., Inc. Montreal, and Toronto.

Neorth Chicago, Illinois

iF YOU HAD A FRIEND in New York who would buy
#adio eyuipment vou needed from the smallest nart to
e compliete set—who wonld personally t
Ticle you desived—who carried out your instr
< ihe letier and did it promptly, prepayving ail shipping
charges—and at prices less than if vou did your own
suying—he would be a real friend! Well, here he is
e rite sl once and }mi acguainted wirth the friendly
sepvice and money-saving story of the

PERSONAI, SERVICE PURCHASING BUREAU
Dept, 13, 505 Filth Ave, New York City
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&y 248 First St., San Francisco, Calif.
Gentlemen

o Remler Radie Mfg. Co,

With Internal Pigtail Connections

Wave Length Range 180 to 570
Meters Type 500

Positively Guaranteed With Closed Rotor
The Greatest Variometer Ever Produced

A Leader in Appearance and Performance

Three years ago Remler introduced the “mouided Bakelite” Variometer. Since
that time the engineers of the Remler Company have made a thorough scientific
study of the application of variometers to every phase of radio reception. As a
result of this exhaustive study a new and improved variometer, the greatest ever
produced, is now offered to the public.
It has the lowest minimum and highest maximum wave length ever obtained
in & variometer and the wave length variation is exactly proportional to the
reading of the dial seale. It will cover the entire range of amateur and
broadeast wave lengths when used with any vario-coupler.
When used with a Remler vario-coupler the wave length range is guar-
anteed to be from 180 to at least 570 meters, Pigtailed connections are
used between stator and rotor resulting in perfeet contact and quiet
operation. All metal party are buffed and nickeled; green zilk wire
is used on both stator and rotor. The general appearance and quality
of the hakelite molding is the hest ever huilt into a radio item.
if vour dealer exnnot supply you send the : ched coupon direct to us with ex-

PRICE $7,5o

g you send the uitache
AT press or pustal money arder,  Write for deseriptive cireniar,
- et
PP gEgen REMLER RADIO MANUFACTURING COMPANY
28 HEER
E3EL8E §_§ § HOME OFFICE:
I A 248 First 8t. 154 W. Lake St. 30 Church St.
=EE wE o m g . San Francisce Chicago New TYork ity
eh e @ S i
FESEEPILE
ialn-1-] :

VEHE . 5’3‘3? n{i"'—': ot .
b G B T Zag A
Sohegass :
gERE  RuogE |,
- FEPO 9
W O mEEEE B o @
b Ag G w om b
= 33 & %“ NS & T
MadaFes E.lFD

BEmEfP Lan il <




THREE ACES!

BURGESS

RADIO BATTERIES

N the experience of radio engineers, amateurs and ex-

perimenters there is a suggestion which clearly points
the way to the battery buyer who desires the most fitting
and practical combination of electrical energy, low ‘cost

discharge.

per hour of service, long shelf life and uniformity of

“ASK ANY RADIO ENGINEER”

More than a mere phrase these words express the pre-
ference of radio engineers who have learned the limit-

ations of ordinary batteries and who
have found in Burgess products the
built-in efficiency which Burgess has
achieved to an unequaled degree.

These “Three Aces,’”’ the famous
Burgess “B”—the new double
strength Radio “A,” and our latest
product, the Vertical “B"” Battery are
playing an important part in correct
and dependable reception of radio
broadcast. Each is

‘A Laboratory Product”

Good dealers everywhere recom-
mend and sell Burgess Batteries

BURGESS BATTERY COMPANY
Engineers—DRY BATTERIES—Manufacturers
Flashlight—Radio—Ignition—Telephone
General Sales Office:

Harris Trust Building, Chicago
Laboratories and Works: Madison, Wisconsia
Branches:

Wew York Boston Washington St. Paul
Kansas City New Orleans
In Canada:’

General Offices and Works: Niagars Falls, Oat.
{ “Branches: Toronto, Montreal, Winni-

peg, St. John
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Abroad at Home
with a CROSLEY MODEL X-J

“‘”lWH‘“'!!H{‘\““N[[(u“ | [Illl'

CROSLEY MODEL XJ

A 1 tube radio fregquency set, incorporating
one siuge of Tuned Radio Freyuency Am-
plification, Detector und two stages of
Audio Frenuency -Amnplification, with jack
to plug in on three tubes fur head phones;
new Crosley multistats, universal rheostats
f-r all mukes of tubes; new condensor
with molded plates; filament switch and
nfhpr refinements of details. A msabogany
battery cabinet which makes the =et com-
pletely self containing may also be had
to fit the M. del XJ ut a eost of only $16,
nm ilustration sbove.

fee this beautiful receiver at your dealers.

New York Office. €. B, Cuooper, 1503 Tribune Build-
ing, 164 Nassau Street, Beekmun 2061,

Boston Office, B, H. Smith, 755 Hoylston Street,
Room 316,

Chicage Otfice, 1311 Steger Building. 28 E. Jackson
Blvd,, K. A. “mamm, Mer.

65 North B83rd Street,
, 1326 Syndi-

Philadelphin (ffice, J. H. Lyte,
Ht. Liouis Office, Hoberi W. Bennett €o.
eate Trust Ruilding.

PRICE $65

Wonderful opera irom New York, love songs from
the tropics, dance music from Chicago; stock
gquotations, stirring speeches, amusing stories
from where you will—all these pleasures and
utilities are brought truly, clearly, right to your

fireside if you own a Crosiey Model XJ Radio

Receiver.

This beautiful new Crosley 4 tube Model contains
the same units as the famous Crosley Model X,
with added refinements of detail which make it
even better. At bringing in distant stations, the
Model X _estublished many records during the
past year. Sebring, Fla. mnmnuallv heard Hono-
lulu.” A man writes from Nassau, British West
[ndles, “First, of all on Friday wnight, June
1923, I heard Honolulu,” He goes on to relate
that pracmcally all stations in the United States
were brought in clear as a bell.

With the Crosley Model X-J even better receptions ave

assured. We unhesitatingly claim that it is the hest radio
raceiver ever offered, regardless of price.

IS

For Sale By Good Dealers Everywhere
Write for {ree catulog which shows the complete (rosiey
fine of instruments and paris., In it you v.lll find just the
receiver to snit your needs and pocketbook, Crusiey He-
ceivers without battunes, tubes und he: phones range in
price from the efficient 2 tube Model V! at $28 to the
beautiful Consote Model at $150.

CROSLEY MANUFACTURING CO.
1018 Alfred Street, Cincinnati, .

Bette-st Les
Radio Products




Crosley Radio Parts and Sets
Popularity Proves Their Worth

The fact that innumerable favorable comments are received daily from
people everywhere who have used Crosley parts and sets with entire

satisfaction leads us to believe that you too will find that they will fill
your every requirement.

This Model contains the stage of
tuned radio frequency amplifica-
tion brought to 100% perfection
by the Crosley Company. For its
price and size, it gives surprising
results in long range reception.
Hundreds of testimonials have
paid tribute to its efficiency.

Model VI—Price $28

The Crosley Sheltran is a completely shielded trans-
former. KEmbodied in it are all the characteristics
so essential to obtain maximum amplification from
the modern vacuum tubes used in radio work. 'Tests
have proven the design to be correct to insure maxi-
mum eflicieney.

CROSLEY
SHELTRAN
TRANSFORMER
Price ......... $4.00

The Crosley Radio Frequency Amplifying Tuner
consists of an inductance 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 increase the
range many times.

i AMPLIFYING TU
-~ R'—K SZI:“EM Price ....voii. $4.00
BETTER-COST LESS (

RADIO

For Sale By Good Dealers Euerywhere

CROSLEY MANUFACTURING COMPANY

1018 ALFRED STREET, ‘ CINCINNATI,

ALWAYS MENTION Q5T WHEN WRITING TO ADVERTISERS
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| Three Beautiful Cabinet Models

The Last Word in Crosley Efficiency

CROSLEY MODEL XX
{Below)

‘This attractive model is our model

built into & highly polished ma-
hogany cabinet. A hinged lid, when
raired allows the operator sccess to
every part of the receiving apparatus.
A sliding bosrd under the receiving
ppparatus forms & desk for the opera-
tor when desired. The lower com-
partment is made io take care of
the batteries and the middle com-
pariment contains s loud speaker
which malres it possible for musie,
speeches, ete. to be heard clearly
y everyone in the room. 8 &
eautifnl piece of furniture, this

model is un addition to any room.
CROSLF{‘;})MO?EL xv Price without tubes, batteries or
ove ¥

phones . ......bniosioe. . $100.00

The receiving apparatus in this mod-
el is the same as that in our eabi-
775  net Model XX. 'The cabinet coniains
% no place for the batteries, however,
placed on a mahogany table or siand,
it forms an atftractive piece of fur~
niture. Price without tubes, bat-
teries or phones.............$70.00
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CROSLEY MODEL XXV
{Below)

We ecan  conscientiously recommend
this console model as the most beau-
tiful and efficient model offered to-
day. ‘The receiving apparaiuns con-
tuins the same units as our w
¥ though differently arranged. )
cabinef., of mahogany, esceptionally
well finished, is arranged 4o take
the model R-3 Magnavox and also
contains apace for “A” battery, “R”
battery und batiery charger if de-
sired. (naranteed to bring in broad-
ting stutions 1000 wmiles or move
distant so that they may he clearly
heaed all over the room,
Price  without tubes, batteries or
phones ... ....cccerree:e.:315000

-€RESLEY

Better---Costs Less

RADIO

CROSLEY MANUFACTURING CO.

1 7
éf%%f 1018 ALFRED STREET, CINCINNATI, O. .
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Pleasant Evenings in Camp
With a Crosley Portable

No matter how far into
the wilds you go on your
vacation, you can keep
in intimate touch with
the outside world and
enjoy its pleasures in
the evening.

Crosley Portable Radio
Qutfits have made this
possible. Absolutely
complete in their com-
pact cases, they may be
eagily carried and
quickly set up.

Crosley Model VI Porta'le

Consists of detector and one stage of
tuned radio frequency amplification.
Compact compartments are built into
this set for batiteries, phones, ete.
Thousands of users have testified as
to its satisfactory performance.
Price without tubes, batteries

or phones.-.............$40.00

After a hard day’s mo-
toring, fishing or canoe-
ing what a pleasure to
get out the old pipe,
sit before the camp fire
and listen to musie,
plays and innumerable
other interesting things.
i3et a Crosley Portable
and take it with you on
vour vacation. It will
afford you the least ex-
pensive pleasure you
have ever enjoyed.

-EREBSLEY

Better---Cosis Less
or phones.........

RADIO
Free Catalog on Request

CROSLEY MANUFACTURING CO.
1018 ALFRED STREET, CINCINNATI, O.

Crosley Model VIII Portable
Consists of one sztage of tuned radio
frequency amplification, detector and
one stage of audio frequency aiupli-

fication. fhis set has the same gen-
eral coustruction as Model VI Port-
able, but performs even more effi-
ciently,

Price, without tubes, batteries
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Manufactured under For Use with 6 Volt or 1 1’: Yolt Tubes
Armstrong U, §, Patent
No. 1,113,149

o Three Tube

Regenerative Receiver

Many months of research work have devel-
oped this new Ace Type 3 B Armstrong Re-
generative Radio Receiver to its high state of

petfection. It is equal to a combination of

the Ace Type V and the Acetwo-stage ampli-
fier. Forvolume and distant reception it out-
performs most sets costing a great deal more.

The new Ace Type 3 B has a filament switch
which eliminates necessity of turning out
rheostats when set is not in use,

You may be listening to a station and turn off
the set by throwing the switch—then come
back later to same concert without retuning.

Has telephone jack between first and second

}foséo:z; l;igfler;:x- stage of a.mpliﬁcat;ion. This is for use of those
order direct, tnon. who desire to use head phonesinstead ofloud
tioning his name. : speaker. Crosley multistats, universal fila-
Ask for “‘Simplic- ment control rheostats for all makes of tubes
,1& ty of R‘at}’}O-” are also used in the Type 3 B. Sells for $50.00

Qur copy is free. but worth much more. Has genuine mahog-
DDEALERS: Write any cabinet with engraved panel.

on your letterhead
for attractive sales

propesition. The Precision Equipment Company
o Powel Crosley Jr., PRES.
1018 ¥ andalia Avenue, Cincinnati, Ohio

2>
§ = ALWAYS MENTION Q$7T WHEN WRITING TO ADVERTISERS



Licensed under
Armstrong {8, Patent
No. 1,113,149

A Highly Efficient
Set at a Moderate Price

Here is an inexpensive set that receives sig-

nals clear and distinet, It is a long range

regenerative, radio receiver and under ordi. /?rmst‘r?gg
nary conditions stations from coast to coast egeneraliive
are heard. We have many letters from own- Recerver

ers praising the efficiency of the Ace Tvpe V.

The low cost of this set in addition to its
remarkable simplicity of operation increases
its popularity among radio fans day by day.

A loud speaker can be operated in connec-
tion with the Ace Type V by adding an Ace
Type 2 B, a new two-stage Audio Frequency
Amplifier, which sells for $20.00. With. this
addition, music or voice can be heard dis-

I ] If vour dealer can-
tinctly all over the room or house. ot supply yom.
The modest price of this set makes it possible ‘f’.rde." direct, men-
ioning his name.

for everyone to enjoy radio. Don’t be with- Ask for “Simplic-
out radio entertainment any longer — get an ity of Radio.”
Ace Type V and listen to the world’s best Your copy is Free.
musical concerts. DEALERS: Write

on your letterbead
. ° for attractive sales
The Precision Equipment Company proposition,

Powel Crosley Jr., PRES.
1018 Vandalia Avenue, Cincinnati, Ohio
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The Perfected Radio Plug

(A SPLENDID SPECIMEN OF WESTON
WORKMANSHIP)

So simple, quick and convenient that every owner
of a Radio Set will soon be using nothing else.

| Gﬁnnectinﬂ

IMustration shows how terminals attach by mere-
ly shoving them into piug. Lower illustration
shows how by pressing the i{riggers—terminals
may be instantly released.

MNo tools required—no broken fingernails. Per-
fect contact, always. One plug does the work of
several, where quick changes or experimentation
is required.

Originally made for the exclusive use of the
Weston laboratories in their experimental work.
Now, on the market, because this plug was too
good to keep from the public.

At all dealers.

If your dealer cannot supply you, send his name,
and we will fill your order direct.

WESTON ELECTRICAL INSTRUMENT CO.
158 Weston Ave., Newark, N. J.

\ Electrical |
| Indicating
nstrument |
uthorities |

) Sincel888 \

STANDD The Worl vr

LOOHK

A Long and Skinny Antenna Insuiator 18 inches between wire iioles une inch in diameter

R e

rleUF’ of the beni highly vitrifie
these insulators, Low aap
not sbsorb moisiure; tensile sirength 1500 ibs.

tireater DX crunsmission with Sure Fire Antenna Insulators

in Lots of Six or More

ONE DOLLAR EACH

Express C.0.D.

9DNH SURE FIRE RADIO LABORATORY Macomb, Il

ALWAYS MENTION ST WHEN WRITING T0 ADVERTISERS

d high tension white glazed porcelain, esnecinlly prepared for making
ity between terminais; a wood dielectrie with low sbhsorpiion: will
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RADION
Panels

are |
1mpervious to
maoisiure

Moisture is a conductor of radio frequency currents, When a panel or
part absorbs moisture from the air it causes short circuits between
terminals. These short circuits reduce volume and frequently are
the cause of distortion.

Tests have proved Radion Panels impervious to moisture. Try them and
notice the difference.

Send 15¢ for sample test pieces 2 x 3 inches.

18 Stock Size Panels

Radion being an insulation material especially made for wireless use,
has the lowest phase angle difference, lowest dielectric constant, high-

est resistivity and supreme moisture, gas and acid repelling proper-
ties.

American Hard Rubber Co.
11 Mercer St., New York

Panels -Dials-Knobs ~ bcke ks ~Inslatorw



AR L, tréffic can be
andled quick@r

When a dozen essages sre hned up waltlng to pass
r earvs—that’s
riend Dublher
F‘ur the one finger

thru the “bottles” on the
mhpn g Durham
ently as traffic cops

control dd)usts the pﬁlht ot ous ‘1112{,101} with “frog hair’ Omega
racy DX we . . Durham
aceuracy.  And gets the right of way over local s
atuif, i « peps ein
stutf, moving

Extra resistances

Changing hook-up ometlmea alters grid
Bo, get an extra

cireuit characteristies.
resistance unit—-either size, 75+,

DURHAM DUBILIER
Variables + Micadons

No. 101—-4"1 to 5 megs, 00025 mid.
No. 201A—% io 10 megs. AO0050 mid.

There’s 2 combination for your tubes

Manufactured by

URHAM & Co.
1936 Market 5t., Philadelphia

Uealew and Jobbers -——The 40,000 veaders of Q8T
spend their lasi nickel on good radio parts.
.1:!(,! they =iick by lhe siore thal sgells them.

$1.10

Complete
Satisfaction Guaranteed

R T T T T T TR T AT
Amplification Perfection

with an audio transformer means
PURE TONE QUALITY with
MAXIMUM VOLUME

The AMERTRAN
AUDIO TRANSFORMER
is  ac know edged

i i 3

1\ DARD OF
;L ILLLLN( E for
audio amplification.

The s 1or the
popularity of The
%MmlRA\? ainong

trice &7
vour
aler, o
@ hars’e~
(Wt 1 ih)

the ’\mpilnc', rion
Chart shown o our
Cireular No, 1005,

Turn ratio, H:1, Amplification ratio, 30-40
times audibility in the flat part of the curve.

American Transformer Company
!Jrsuqm ra and builders of vadio
iransjormers for over 27 yedrs.

176 Emmet 5t., NMewark, N. J.
T O T TV AR

PROTECT

The Heart of Your Radio Set

Vacuum Tubes are costly
and wextremeiy delicate,
B battery or uny other
CROEBIIVE  CUrT applied
¢ only the fraction of
ond to the fitlament
wad% will burn out yFour
bes,

have probably  al-
v had this experience
d it s upt to happen
again 2t any itime,

t mbe mp.mu

fonce i ron,

Why Take These Chances When

RADECO SAFETY FUSES

viutelv protect your tubes.
ihe thmpnr, terminals.
iube or @o in any
ully gusrantesd 530 cts. exch.
Delay may be costly, Write now,

of tube used.
DEPT. &

RADIO EQUIPMENT COMPANY
630 Washington Street Boston, Mass.
New Ewgland’s Qldest Exelusive Rudio House
Distributors of many other szuaccessful  Hadio

Specialties. Dealers —Write for our proposition
and full details.

Applied in ar
Will it uny
dard socket.
E Postpaid.
pecify i7pe
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The Universal “Bradleystat

provides perfect, stepless. noiseless
filament control for every tube on
the radio market. Try anv tuhe
with the Universal Bradleysiat.

Retai} Price
$1.85

U, P, H0c extra

{Guaranteed
jor one year

THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEQSTATS FOR OVERTWENTY YEARS

LGN S

Remarkable improvement in radio

reception follows installation of Brad-

Ieystats and amazes experimenter
in Tropics. Read his letter!

Cumaguey, Cuba, July r7th, 1923

"My experimental room is located in the center of Cuba, amidst
the Gulf, awhich is veputed to be the general headquarters of static
and all atmaspheric disturbances of the whole universe.

I had my sets eqmpped w ith wire vheostats havmg vernier ad-

awith imperfect rec ception fmm Atlanta, L;eorgm

Afrer installing Bradleystats, I increased the radius 1000 miles
without distortion and picked up Detroit, Schenectady, Pittsburgh,
Fort Worth and other stations. When static is performing one of
its infernal displays, I lowerthe filament heat with the Bradleystat
to reduce noises. “There is only one point of filament heat where
this condition is fulfilled and the wire rheostat cannot furnish this
swith critical detector tubes.

For this reason, I claim the Bradleystat is the only apparatus
for controlling filament heat, and if proper adjustment is made,
static noises are practically eliminated.

Yours very truly,

Beware of Imitations—Avoid Substitutes

Numerous attempts have been made, without suctess,
to duphcate Bradleystat performance by using carbon
powder in tubes and other containers instead of the sci-
entifically-prepared graphite discs found only in the
genuine Bradleystat. For perfect filament control and
uninterrupted periormance, be sure to ask for the Brad-
leystat. The name Bradleystat is embossed on the por-
celain container for your protection.

e
Electric (.,ontrolling Apparatus
277 Greenfield Ave, Milwaukee, Wis,
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TRADE

66 E S C 0 23

Quality always has been and always will be The World’s safest investment.

This is a special 4 Unit Set for Wisconsin Dep’t. of Markets——The largest broadcasting Station in
existence, A 10 H.P. 220 V. 80 cyc. 3
series, producing 2000 V., 4000

Sold by Principal dealers in U, . and Abroad
Ask for Bulletin 248

Electric Specialty Co., 225 South Street, Stamford, Conn., U. 5. A,

PIONEERS IN DEVELOPING QUALITY WIRELESS APPARATUS

phase Motor Two 1800 V. 2000
‘W. and one 12 V. 2000 W. Filament Current (enerator.

These two, and many other types, used by most prominent Educational Institutions, various U. 8.
Government Departments, Research Labs., Newspapers, Dept. Stores.

MARK

W. Generators to operate in

“TRANSMITTING
EQUIPMENT

from us, for we

and fair prices.

INDUCTANCES
No. 1 A high grade
single coil inductance
with continuousiy vari~
able mps, s 5750

No. 2  Caun ted  civeunit

inductancn for Hartley

eireuit . ........ %15.00

Grid eoil, . ...... $1.50
KEYS

A very high grade hal-
unced action radio key.
Bakelite hase. Tung-
sten  eantaets. .. $5.00
METERS

We carry the cejebrated
Jewell Meters. If you
don’t have their eaia-
log ask us for one.

LANSING,

(Send along your vrders

Buy the equipment for your station
specialize
equipment—give good serviee, good goods

in amateur

TRANSFORMERS
Type A. Fnrnishes plate
and filament eurrent for
np to four 5 watt tubes.

Price . ..... . $15.00
Type B. Furnishes plate
current for one or two
50 watt tubes.
.......... $20.00

Furnishes fila-
menr current for one or
two B0 watt tubes.

Price .......... $12.50
CONDENSERS
Write for data on new
eondensers and fiiters
ready ahout October lst.

Catalog Free

THE WILCOX LABORATORIES

MICHIGAN

for receiving equipment)

The Doub!e Knob
Sexton Condenser

Most compact vernier condenser built.

Furnished with 8 iuch black bakelite dial.
Separate butwn for vernier control.
Ball thrust bearing insures perfeet action.

For name of Distributor write our Western
Representative, F. L. Tomlmqon, P. O, Rox
No. 2308, San Francisco, or

THE HARTFORD INSTRUMENT
CO0., INC.
308 Pearl Street, Hartford, Conn.|
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The new band of wavelengths,
recently enforced, involve radio cur-
rents of extremely high frequency.

This calls for an inductance unit
of exceptional electrical and me-
chanical excellence.

Any amateur will quickly see
why the ribbed design of our new
No. 60 Paragon Variometer assures
greatest efficiency at these high
frequencies.

Material reduction of solid dia-
lectric in the support forms permits
us to offer this essential .radio ad-
junct at an extremely reasonable
price.

While comparatively lighter in

= WNDINGS -MOTE il ¥ ARE
V ENTIRELY SUi ww.ﬁ.rfg &Y RiR

New Paragon $5.00 Variometer

Assures Maximum Efficiency on
New High-frequency Wavelengths

weight and considerably smaller
than most variometers, our new
Paragon No. 60 loses nothing in
durability and gains much in over-
all (minimum- to maximum) wave-
length range.

In rebuilding his receiving equip-
ment to conform with new stand-
ards, the radio-wise amatevr will
take these merits into account and
will find it far easier to secure ex-
pected results on wavelengths of
150 to 200 meters with an induc-
tance unit of this excellent design,
than with any other.

Write for complete catalog of
Paragon Radio Products.

ADAMS-MORGAN CO., 4 Alvin Avenue, Upper Montclair, N. J.

Reg, U, 8. Pat. Off.

RADIO PRODUCTS
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MAXIMUM -

Announcing!

EFFICIENCY

A new improved
MAXEFF Condenser

‘% ITH electrical and mechanical feat-

ures that develop highest receiving
efficiency.  Flinest type constraction
throughout——one of the lowest minimum
capacities of any condenser on the mar-
ket—continuous vernier  gears—and
many other features that make it super-
jor in every detail.

Ask your dealer for Cireulars or order
direct from the prices quoted below

STANDARD
VARIABLE CONDENSERS

{Guaranteed Capacities) X
No. Plates Capacity List Price

3 vernier $1.50

The Higgy-Avery Co.
Columbus Man?faau:e" - QOhio

TWENTY!
COUNT ’EM, OM,—TWENTY
20 QST’S POSTPAID FOR $2.50

HERE THEY ARE:
1917—May, June, July, August
1919—June
1921—June
1922—April to December, inclusive

1923—January to May, inclusive
®
First come, first served. Don’t gei left,

for we only have a few of some issues.

QST, 1045 Main St., Hartford, Conn.

BARGAINS

In All Makes of Radio Material—
Send for Our Special Bulletin
No. 30

We carry Radio Corporation, Federal,
Magnavox, Acme, Frost, Chelsea, Flec-
rose, Atwater-Kent, Cutler-Hammer
and many others,

We are distributors for practicaily all
the leading makers.

PROMPT AND EFFICIENT SERVICE

TRY US AND SEE

Whitall Electric Company
Westerly, Rhode Island
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RADI CALL BOOK

Contains

Complete up-to-date best List of all
American and Canadian Stations

All the latest hookups with operating and construction
data. Reflex Circuits, Neutrodyne, Four Circuit
Tuner, Haynes, Grimes Inverted Reflex, Remartz,
Flewelling and many others. /

SCOOP

English, French, Australian and Mexican Amateur
Stations.

All American and Canadian Telephone Broadcasting
Stations and World High Power Stations with complete
operating schedules.

{REE LARGE MAPS

Interesting articles, Kilocycle-Meter Table, Radio Log,
Blank Map, Distance Chart, “Choosing Your Regener-
ative Circuit,” by Paul Godley.

ARRL Section Revised to date.

200 Pages of wonderful information for only

50c¢

When ordering direct include 15¢ for postage.
Dealers write for guaranteed plan of sale.

CITIZENS RADIO SERVICE BUREAU
508 S. Dearborn St., Chicago, Ill.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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HEATH’S
Radiant
Condensers

Tempered Plates

The greatest condenser trouble—arped plates
—-in made IMPOSSIBLE in Radiant Conden~
sere.  INo more readjusting, bending and make-
shift supporis. Both the rotating and station-
ary piates are PERMANENTLY FLAT as a
straight edge «--cocoaow, Flattened under
pvowerful presses, and tempered by & new
procesg, the plates of Radiant Condensers are
unaffected by temperature changes. You can
wdentify Radiant Condensers by the radiating
rays design on rotary plates. Permanent
wliignment i3 “the best condenser buy.”

Geared Vernier

Indefinitely fine control of this delicate adjusi-
ment. BMicrometer aceuracy without apecial
eftort. Neat, smooth-working {rouble-proof
gear. Another advantage for the price of
Just an ordinary condenser,

Write For illusiraied booklet and the
neme of the nearest Radiant degler.

L1ST PRICES
YERNIER TYPE
* dial and knob. .$5.00

* dial and knob., 5.50
* dial and knob.. @.50

1% Plate including
25 Plate including

5 Plate ineluding

& Electric Mfg. Co.

207 First St.,
MNewark, N. J., UJ. 5. A,

LR R L R

s 3 "
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JEWELL
LIGHTNING

ARRESTER

———————

APPROVED BY
UNDERWRITERS

The latest regulations of the
National Board of Fire Under-
writers call for a lightning ar-
rester on every building having
an outside aerial.

The Jewell Arrester has passed
all the UUnderwriter’s tests and
carries their approval.

The case is made of porcelain
with a brown finish that har-
monizes with interior wood-
work. The price iz right.

PRICE $1.10

ORDER FROM DEALER

JEWELL ELECTRICAL

INSTRUMENT CO.
1650 Walnut 5t., Chicago



mk Ui T
“,‘!!Tl‘&}l!u
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“EISEMANN Head Phones represent unexcelled value.
A—¢ Comparative tests prove their excellence and supe-
rior qualities. The design is simple, practical and correct. I

These phones are comfortable when worn for long periods,
are extraordinarily sensitive and reproduce sound with
unusual clarity. Complete satisfaction is assured.

Other Radio Products:
Variometers Wariable Condensers A. F. Amplifier units
Variocouplers Detector units Metal Panels

Complete catalogue on request

EISEMANN MAGNETO CORPORATION
| William N. Shaw, President
BROOKLYN, M. Y

DETROIT CHICAGO SAN FRANCISCO
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Trans-Inductor
Most Important Radio Invention of the Year

A radio-engineering triumph that combines the advan-
tages of both Iron and Air-Core Transformers.

It will set a new pace in radio-frequency amplification
and selective tuning.

, %iere is 2 new thrill for the most hardened “radio
hug,’

{rxives vou all the selectivity and wave-length range,
{150 to 750 meters) of the best iron core transformer
|+ and all the power and clearness of the air-core f{rans-
former.

One dial controls inductance, capacity and the iron.
Two wstage of radio amplificatlon using two Trans- )
glductor:., Detector und one stage audio, can all be operated 1rom a single A& volt

hattery

Works with any Standard detector tube. Brings in stations 1200 to 1500 miles
distant thru a Ioudspeaker, operating from only one stage of audio-frequency.

Bo novel that we have applied for broad, basic patents.

Ask yvour Dealer to order one or a pair of Trans-Inductors for you, on our guar-
antee of performance.

Factory and General Offices
Menominee, Michigan
1915 Broadway,
Atlanta Cleveland " New York 8t. Louis Boston Minneapolis Pittsburgh

nronto San Francisco Montreal Chicago
{You'll find our branch offices in the Telephoue Directory}

%

3,250 HOURS’ SERVICE ¢
From A $15.00 FFaz ;

;

5

thousands, §
jon, Youw,
vs above, by in- g

frv. Lot

tvpe for

every need, Buy from r)ur:
he cannot s

on, write {or Iltera-g
COVEring  oXpress

i

The kivh resisiance louid ith its  fowing.
wwivety conptact, wives 3o Instantly any  vaine
ssary to develop your detector iube's maxi-
mum cuiput.

dust ehip it into seur standard mount, Turn-it
until that distant signal comes in eclear and loud,
aud it will stay pat. Cun be conveniently nzwrd
for panel control,

Your dealer should have one {or sou, if not
send 75 cents io—

CHAS. E. BONINE
20 Se. 15th St., Philadelphia

This charger has been in use on an average of
1816 Pine &t., Bouider, (oio,
\huwrmes H nxen leak just happens (o be salis-
o Thﬁ“‘idlld values wi your demand. 4 Write for Bulletin No. 31
Type § charges § volty
i Hinperes

o A PPt (" Dear Bir: Find enclosed fifty-four cents for Wh

FAT. APP'D FOR please send one aet of carbon brushes for an F (
25 {
hours 8 week for about two aud one-half years and (
the Carbons have never been renewed, The machine e
75(’ - 75(: is giving very good service, :

S _— . \ Yours very fruiy,
4 T &P ; L
GRID-LEAK ‘ !

‘T'his u\uuhmted report is but one
the 1':9Qlllt of ¢
ur tube znd signal,
he one res posiage \hm‘un, on 9 Ihs

Dealers! (izt the F-F Proposition

$15.00
attery frova any
oit 80 Cyale iamp
The France Mfg. Co.(
10431 Berea Road, 4

Battery Charger, Type &,

{Signed) Ralph C, Paters,
6 A L¥] 1t is
ADJUSTABLE 00, i
®is
L find
adjustable grid leak has | i’s Free
F.0.8, Cleveland

socket at average rate of
Cleveland, Ohio ¢




It has long been the ambition of many radio
amateurs and e-Vperimenters—x:articularlv
those whose aim is maximum efficiency—to
build a set using Kennedy precision instru-
ments and parts.

In response to a most insistent demand,
resulting from wide-spread ambition, f;he
Kennedy policy has now been dltered to
make this possible,

The same parts——de51gned by the Kennedy
engineers and made in the Kennedy fac-
tories—that have helped establish the high
reputation of Kennedy sets, can now be
obtained from your Kennedy dealer.

Variometer —Highly finished black mouided Bakelite shell
and votor. Minute clearance. Pigtail connections. For
table or panel mounting. Frice, without knob or dial..$8.00

v arwcoupier-—-Wmdmgs on highly finished black Bakelite
shells. 180° wvariation. "mmary taps connected through
inside of tube. Ptgtzuled connections to rotor. Price, with-
out knob or dial.......... ... ... ... i, $7.50

Balanced Condenser—0.0006 mfd. Rugsged construction.
Perfect balance. Adjustable tension on end thrust ball hear-
ing. Pigtailed connection to rotor. A real precision instru-
ment. Price, without knob or dial................. $8.00

Vernier Condenser—Two piates, Pigtailed connection. Com-
plete with sub-panel and small Kennedy Bakehte knob with
white engraved arrow. Price...................... $1.50

Rheostat—Suitable for all new type tuoes-—-etther dry cell or
storage battery. Bakelite shell. Positive contact. Com-
plete with Kennedy Bakelite knob with engraved arrow.
PrICE, o it i e e e e e e a e $1.10

Non- Mzcrnphon:c Sockei—Cushioned type. Highly finished
moulded Bakelite base. Tube shell and cup polished nickel
plated. Positive side-contact connector springs. Price $1.50

Dial—100 division. Beautiful black oxidized metal finish
with silver etched figures. Kennedy type fluted Bakelite
Enob.,  Price. ...ttt aeees $0.75

Loud Speaker—Remarkably faithful reproduction with ex-
ceptional tonal purity. Adjustable damping of diaphragm.
Polished nickel base and trimmings., lG-inch bell on horn,
-2 5 -

Head Phones—Perfected to fill the demand for wunusual
quality. Extremely sensitive on weak and distant signals.
No rattle or blare on loud signais. nght and comfortable.
3000 Ohms. Price........c0cvisiierssotonnneinssn $9.00

See these parts at the nearest Kennedy dealer.

THE COLIN B. EENNEDY COMPANY
SAINT LOUIS SAN FRANCISCO

ENNULEDY

0 Rudio )=

sl

>
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UL.S. TOOL
CONDENSERS

Plates and Spacers
Chemically Treated
to Prevent Oxidizing

THE greatest enemy of condenser
efficiency—oxidizing of plates and
spacers—-is conquered in {J.S. Tool
Condensers, by an exclusive chemical
process, Years of continual use and
oxposure leave these condensers un-
harmed—as perfect as the day they
were purchased. Built to maintain
a reputation, gained through wvears
of honest manufacture. Write for
illustrated booklet and the name
of the nearest .S, Tool dealer—

TODAY'!
U. S. TOOL 112 Mechanic St.
COMPANY INc. Newark, N. J.

Each individual Marco Vari-
able Grid Leak is separately
tested for a range of ' to 5
Megohms

Panel

Price

$1.50

A SUPERFINE headset with

) N
margan bakelite shiclls and | Mounhng
capg, moulded terminal blocks
andpew typeconstruction with-
out lead wires. lirder todavy
from your dealer and note their
superiority to all others,

HERBERT H. FROST, inc.

13
No, 172 600 154 West Lake Strect, Chicago, lilinois

3200 Ghms 30 Chnsch Struet, New York Standard Condensers Mount

on Terminals

Martin-Copeland Co.
PROVIDENCE, R. L




Radio Frequency
Filter

Type 247TW
Combination Wavemeter and
Filter

Have you a Broadcasting station you would like to eliminate? You
can do it with our Type 247W Combination Wavemeter and Filter.
"This combination, consisting of our Type 247 low loss condenser and
2 special coil, will enable you to cut out objectionable Broadcasting and
similar annoyances. The wavelength scale is read directly on the
condenser dial. Range 150 to 500 meters. Simple and efficient.

PRICE $10.00
Send for Bulletin 9160).

For those who desire a completely enclosed instrument we offer our
Type 305 Fiiter. This instrument is similar to the Type 247W Filter
in its general characteristics. It has in addition a special series-parallel
selector switch enabling the filter to be used as an acceptor or rejector
without changing the external connections. It is enclosed in a walnut
cabinet fitted with Bakelite panel.

Type 305 Filter and Wavemeter ,.,‘ - $25.00
GENERAL RADIO COMPANY

Manufacturers of Radio and Electrical Laboratory Apparatus

Cambridge, Massachusetts
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‘RED-HEAD’

- triumph in radio receiver design

— they're EX-
em e b»-hevc hey’

y. Superlatives nre ¢
5 How W mwx up ours, We
d- You take no

to !
i UARANTF B that you lll}lkp

<
in buyving them, We'll refund your money plus postage i you
don’t agree with us aiter orial.
CRei-Heads' sie the lowest

er{ mgh-g’mno aluminum-
Nine yenrs of recciver wia-

!m[lpnﬁw sie behind their quabty.

What One User Says
Newman-Stern Co., Waupun, Wis., July 24, 1928
cutiemen:  In 1915 1 purenmsed a pair of your ““Red-Head”?
phones, 'Thig pair of phones was one of the frst you put out,
’I hey are siill in good condition and, 1 beliave, t most of
the other phorer an the market, Yery trmi

JLRN I
And “Red-Heads™ are better foday than they ever weare,

READY NQW!] The New 1624 Model F-

ms

VEN improved fea-
ul in appearance;

‘Thenew smnuam **Rend- Heads” bave B
ul and KT8

wluminiom case; the Tamous brown-red ear
military headhand: h gh mdv.- rord exguisitely sensitive

fine toned. 3000 OHMS PE
$6.50

ceipt of price. Per pair, Complete
2000

THE NEW “RED-HEAD” JR. &ams

Makes its bow io the publu- fhxs venr in response toa demand
T an extra fine 2000 Ohm phone, A remarkable production
the rame workmanship and puarantee as on our standard
Mndal ¥. Complete with headband and cord.

At your dealer’s or prepatd on re- $5°0()

ceipt of price. Per pair, Complete

THE GUARANTEE
)‘unney birek if after 7 days trial you're not satisfied that
d-H. are the BEST receivers on the market at the price.

At your dealer’s or prcpauf on re-

The Newman-Stern Co.
Dept. Q8., East 12th St., Cleveland, O.

Since 1915
Praneers 1m
Radio—year
witer vear
sirving to

Ifyoneannot
lget "Red-
E Heads' at

yourdealer’s,

we'll mail
them direct to
you prepaid
on receipt of
price and your
cealer's name,

L

JEFFERSOI

Amplifying
Transformers

have gained an enviable repu-
tation for audibility and am-
plifying power. In tens of
thousands of receiving seis
they are insuring 100% am-
plification—increased vrange,
super-sensitivity, and the elim-
ination of howling and distor-
tion.

This positive preference rests on the
unmistakable superiorities of design
and operation which make Jefferson
Amplifiers the choice of diseriminat-
ing radioists,

.FIVE JEFFERSON TYPES

The five Jefferson types meet the de-
mand for an 411dm-1requenvy trans-
former for every requirement. In this

assoriment you are re to find the
transformer which will make your
set super-sensitive, and enable you to

tune indistant stations with ease, and
freedom from distortion.

Radio Bulletin Sent Free

Jefferson Electric Mfg. Co.

425 8. Green Street, Chicago
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. The 22.MG-2 (22 volts)
is

iseless, [ull-powered ser-
e. ‘an  be easily and

Larger types, too, Also
zingle 2-volt (" cells,

WESTINGHOUSE UNION BATTERY CO.

Ral ‘ FY) “’.9 and
2

One - piece 2 lnss
case, including solid
wiass cell partitions
and plate rests.
Visible interior ;
liquid level easily
watched. Recharge-
able; lasts indefi-
nitely.

ew!

Westinghouse @’5 TAL GSE
Radio Batteries

The Complete Line
Thousands of radio fans already know and enjoy
the advantages of the glass-case Westinghouse “B”
Batteries. Now the same advantages may also be
had in Westinghouse @wm@e “A” Batteries. in
voltages and amperages to meet various filament

requirements. See yvour radio dealer, or the nearest
Westinghouse Battery Service Station, at once.

You're probably going to improve your set for this
winter’s big radio treats, and Westinghouse @stac(@se
Batteries are a logical first step.

Westinghouse

(rysTAL(ASE
“B* Batteries

w marvel TYor steady,

ecatedly recharged.

Swissvale, Pa.

BATTERIES
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Extend the Range
of Your Set with

Mu-Rad R-F
Amplifying

Transformers
200-600 Meters Air Core

§§§ CONSIDER
these results
rem arkable,”
‘Wl‘ltéb a man in
canada who re-
wived from Dal-
as, Texas; At-
¥ anta, Ga.; St
Louis, Mo., and
Kansas City in
one evening on
his set in which
he used Mu-Rad
2 . Transfor-
mers.  (iave your set the greatest pos-
zible ange hv using these wonderful
transformers. The same instruments
which have helped to establish the aston-
ishmg matance records of Mu-Rad Re-
ceivers. No iron losses, loss by capacity
effect, nor eddy current loss. ("‘lear un-
distorted amplification. Write for folder.

Send 10¢ for B, cireuit diagram and
treatise on MU-RAD R.F. Amplification.

For
DEALERS: UV-189 Tubes
s
- - | Type T-i1 for
fMu Rad :Frans B i suage
ype - for
ormers fnge ym; e Se%m;(%BSu}ge
ype ~ or
moref reguen %he {,‘;}rd SAtage
s€e - or «201 or
" ot your mon WD-11  Tubes
ey because they Use
. Type T-11C in
move so quickly | ail stages with
damping coil.

Get Qur Interesting Proposition

Mu-Rap Lasoratories.INc.
804 Firta AVE. ASBURY PARK. NEW JERSEY

Add a Vernier to your
present Condenser

Patent Applied for
Sells for $1.50

Actual Size

This little Chelten Midget Variable
Condenser will add a Vernier feature
to your present condenser,

You’ll be surprised how it clears up
signals and sharpens tuning. Its
capacity is 0000456 Mid. or about the
same a8 a 3 plate condenser.

Pick out any space on your panel
where there is 1% " to spare, drill one
hole, mount the Cheiten Midget and
see how much better vour sei per-
fnan

the zame as uur W ei] known Ilne of
ngh Grade Chelten Variable Con-
densers. We also manufacture Jacks
i Plug‘s—mmwnchea—wixhemra‘rq— «I nals

utc
Your Dealers Should Have
These in Stock, If Noi
Please  Write Us  Direct.

Sinee 1910 Manufecturera  of
High Grade Flectricul Specialties.

Chelten Electric Company

4461 Stenton Ave.,
Philadelphia

a0 ALWAYS MENTION Q35T WHEN WRITING TO ADVERTISERS




“What panel shall 1 use?”

NE of the first questions you probably Each panel is wrapped separately in glass-
will ask yourself when you get ready to ine paper and carries complete instructions
build your radio set will be about the choice for working and finishing. Ask your dealer for
of a good panel. Your answer will determine, one of the following sizes:
to a large extent, the efficiency of your set. l—6x 7Txb S7x18x 4
Of course you want a panel thathassuperior I x 9%} f—7x 21 x 3
msulating propertics. Cc:loro’n Radio Panels‘ 57x12x b 77 x 24 % {4
ate used hv fans who‘ apprecmte.the Yalue (;)f 4T x 14 B §—12x 18 x &
# good radio panel. They have high dielectric ) . .
wirengrh and great volume and surface resis- We also furnish Celoron in full-sized sheets

and can cut special sizes if desired. If your
dealer has not yet stocked Celoron panels,
ask him to order for you, or write direct to us.
Indicate by number the size vou want,

tivity, Celoron panels are uniform in quality,
and do not warp or crack,

You will ind Celoron panels easy to saw,
drill, and tap. They engrave evenly without
icathering, and enable vou to build a set that .

B N v e > "
i neat and attractive as well as efficient. Send for free booklet
Or booklet, ® Tuning in on a New World,”

Approved by Uncle Sum contains a list of the leading broadcasting
CUeloron Radio Panels are approved by the stations in the United States und Canada,
i1, 8. Navy Department Bureau of Engineer- several efficient radio hook-ups, and an ex-
ing and the U. 8. 5ignal Corps. Many of the planation of the svmbols used In radio Jdia-
fcading manufacturers of radio equipment zrams. Write at once and be sure of getting
use Celoron in their standard parts. vours before the supply 1s exhausted.,

T'o radio dealers: Send for special dealer price list showing standard assortments

Diamond State Fibre Company

BRIDGEPORT {near Philadelphia) PENNSYLVANIA
BRANCH FACTORIES AND WAREHOUSES
BOSTON CHICAGO SAN FRANCISCO

Offices in Principal Cities
in Canada: Diamond State Fibre Company of Canada, Limited, 245 Carlaw Ave., Toronto

CELORON

STANDARD RADIO PANEL
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A$200,000°° COMPANY
stands squarely back

of the quarantee on

every czenhﬁcheadsye;

20,000 TURNS @ d02 TODAY

?;"3’3’8“5?&’;“ by Postcard

and Pay

Postman

onarrival

 ASOLID YEAR pog,-. ggggxsn

TO DESIQN PAID UNIT$195

We Garantee The Scientific Headset to be the greatest

value on the market. Try it for five days. If not satisfactory send it

back and your® money™ will be refunded immediately. Circular> on
request. Dealers wanted.

THE SCIENTIFIC ELECTRIC WORKS
98 Brookline Ave. Deer. G BOSTON, MASS.

ALL-AMLRJCAN , ' Kellogg Radio Equipmeut
7S For Better Results

Sets anorhier

orid Recond,

The teception
on hoard the Beren-
guria, pmight after
night, of the wignals
from the Drake Ho-
tel, Chieago, during the entire v
age, from New Yurk to Cherbonrg,
France, & distance of 4000 mil's.
wis 8 world record sehievement for
m nmsfant Pﬁrmmn The set used
ed © All-American’ Ampli-
fymg lransxormers

Today anether record is being
wade, Slawly winding it8 way up

: The Kellogg Variometer
intothe frozen North i< the Bowdoin Audio Frequ-ncy

I B O e s nptain Donald Transformer The stator and rotor are of Kellogg
. MeMillan, on & selentific expedi- Bakelite, with properly proportioned
unn to the North Pole,
windings of well insulated copper
Night after night, up in the wire.
Aretie Qecean, he is hstenmw to the
rorid thcuqnds“m miles south of Two rerminals are provided for the
I o merican, Arm- totor and three for the stator, per-
nsed, and again new word records mitting the variometer to be used in
upe hﬁmzavhmvvl You, tan, ean
all known variometer circuits.
Kellogg variometers have no slid-
mg contacts ; nnthmg to wear or
“short.” A spring takes up all play
and allows the rotor to turn with a

#ot new reenrds with your own gt
by the ase of " Ali-Amencan’” Am-
plifying Transformers.,

Ask vour dealer to gshow you thesa
world record-breaking instrumenta,
‘Theyv are any attractive us they ure
eificient. Book of Successini Hook-

ups gent free oureceipt of 2e atamp. Rﬂdlo Frequency smooth even motion,
Transtormer Now 501, .vivnnnn, Each $3.00
R AUL AND FG (b KELLOGG SWITCHBOARD
© SUPPLY COMPANY
200 No. Jefferson St (hu:aqo 1 CHICAGO
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Midgets in size—but giants in power

MAGINE a radio storage battery so light you
can lift it on the palm of your hand, but
powerful enough to supply all the current you
need for long-distance receiving—and then somel

The new two- and four-volt Exide A Batteries
for low-voltage tubes weigh only five and six
pounds each. And they are wizards of efficiency—
right in step with the latest developments in
radio receiving.

These sturdy little batteries are neat and com-
pact. They were specially designed for WD-11
and UV-199 vacuum tubes, but can be used with
any low-voltage tube. The two-volt Exide A Bat-
terv consists of a single cell. It will heat the fila-
ment of a quarter-ampere tube for approximately
96 hours. The four-volt
A Battery, having two
cells, will light the fila-
mentofa6d-milliampere
tube for 200 hours.

As you know, any
variation of current in
the plate circuit pro-
duces weird sounds in
vour phones. With an
Exide B Battery hooked
up to vour set, static
is the only interference
you will have to con-
tend with., The Exide B
Battery supplies steady,
noiseless current. It permits the niceties of ad-
justment that make radio receiving an unalloyed

For six-volt tubes

Like all Exide Storage Bat-
teries, the Exide A Battery
for six-volt tubes is de-
pendable and long-lasting.
It is made in four sizes, of
28, 50, 100 and 150 ampere
hour capacities.

pleasure. The Exide A Battery for six-volt tubes
has extra-heavy plates, assuring constant poten-
tial and uniform current over a long period of
discharge. Like all Exide Batteries, it embod-
ies the finest materials
available.

In marine and
commercial
wireless

Exide B Batteries

give noiseless, full-powered
service over a long period
of discharge. Diesigned
throughout to prevent elec-
trical leakage. Capacity, 3.
ampere hours.

On sea and on land the
Exide plays an impor-
tant role in the indus-
trial life of the nation.
In marine wireless,
Exide Batteries provide
an indispensable store of emergency current.
A majority of all government and commercial
wireless plants are equipped with Exides.

Exide Radio Batteries are sold by radio
dealers and Exide Service Stations everywhere.
Ask your dealer for booklets describing in detail
the complete line of Exide Radio Batteries. QOr
write direct to us.

Ex1de

RADIO BATTERIES

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Oldest and largest munujaeturers in the world of storage baitteries for every purpose

Service Stations Everywhere

ALWAYS MENTION Q35T WHEN WRITING TO ADVERTISERS
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=" KEEP TO THE RIGHT s

Apparatus

Quality

We stock all makes and types of complete Radio sets and parts

Acme Apparatus Co.
Adams Morgan Co.
Andrea, F. A. D.

A, & P. Radio Supplies Co.
Baldwin, Nathaniel
Brach, L. 5. Mfg. Co.
Brandes, C. Inc.

Bunnell, J. H
Clapp-Eastham Co.
Corwin, A. H. & Co.
Cutler-Hammer Mfg. Co.
DeForest Radio T. & T. Co.

Dictograph Products Corporation

Dubilier Condenser Co.
Eby Mfg. Co.
Federal T. & T. Co.

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 America
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.

Delivery same day order received

Pioneers in the Radio Field
Send 10¢ for Latest Catalog

ROSE RADIO AND ELECTRICAL SUPPLIES

129 Camp Sl‘:reet,

New Orleans, La.

Nutmag‘ Brand
Based on 30 Years’ Manufacturing
and Electrical Development- Work

We carefully fill orders direct where the
goods are not sold locally, if sent along with
the name and address of your Dealer.

Features of H.&H. Var-
iable Air Counde PRSI
Double-cone bearings
with adiustment screw;
smoothest poszible action.
Blades aosembled  with
absolute prec ision; an-
chored solidly in large
supporting posts—proper
spacing %5 permanent,
Aluminum alloy blades ;
extra large brass center
post; bakelite ends. The
utmost in  engineering
skill, at prices you may
well take advantage of:

W 605 &-Plates, .000125 mfd

W 611 11- Plates, 00028 mifd

W 628 28-Plates, .0005

W 648 48-Plates, .001 4.00

W 621 11.Plates with Vernier Dial Control 4.28

W 638 23-Plates with Vernier Dial Controi 5.00

W 6438 48-Plates with Vernier Dial Control 8.00

Ash for interesting circulars

THE HART BwHEGEMANMFGCo.

2ild Your{,

HAZELTI
Mm MN
wilh

FREED - EISEMANN
icensed Essential Parts

Complete mringdiagram instrucs
tions, etc. sent in special container

writh patent e iy
¥ ed essenrial
parts. Three NEUTROFORMER COILS
mounted on variable condensers, and DOUBLE NEUTRO-
DON (as illustrated), sent for $24.00. Ask your dealerto
show you these parts, as well as complete assembled five-tube
Neutrodyne Set in mahogany cabinet, Model NR-5, $150,

Orsend 25¢ for Neutrodyne Constructor
which shows *“How to Make the Neutrodyne®*

FREED-EISEMANN HADIO CORPORATION

255 Fourth AvEhue New YOrk
Licensed by 1. R. M. Inc., Under Hazeltine Patents

HARTFORD, CONN.

See Later Announcement
RASLA SALES CORPORATION
10 E. 43vd St, New York City
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Get Your monevs worth!

A LTI

M»LL\O:\J
OLLAN, STAR

HER SOUND LIRE
A MILLION

Do — ,
o (T RECHARGES
\"Z'/ THE BATTERY

e

NICTHT/

Music’s charms cease
when batteries fail

Your radio set works best on near and far sta-
tions, only when your batteries are delivering

ample current, Tungarﬁt!ew Cmcrger. Oper-

. . . ates on f A
Storage batteries, tuned up with Tungar, give = o ’m‘t'_"g ur ”"(t
the fine results which the owner of a high class _ (Prices east ofthe F’”L"’“e*‘)
radio set is justified in expecting from his in- é,ﬁg’opem Outfits Complete—
strument. o A

5 Ampere Complete~—§28.00

‘With Tungar—the go-between from house Special attachment for charging
lighting circuit to storage battery—you do not 12 or 24 cell'’ B Storage

need to move the battery, or buy a new one. Baitery—§$3.00

Just attach to a lamp socket or a convenience i,”f)"rc;aéijjﬂ"g??i’;if:é‘e‘hﬂ’P’"g
outlet, turn on the curremt and leave it, any Battery 8125

time, day or night. Both attachments fit either
I‘ungar is certain, clean and quiet. -‘There are Tungar

no moving parts to get out of order or to make
noise. Its cost of operation is low.

For yvears motor car owners have used Tun-
ger for charging their automobile batteries.
See one at any good electrical shop, or write
for literature, Address Section Q 10,

Merchandise Department

General Electric Company

Hridgeport. Connecticut

154-—j03C

BATTERY CHARGER|
-

A GENERAL ELECTRIC PRODUCT

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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ho. ays Radio Won't

Work in Summer?

The W. C. 5

¢an do it. Read what this owner says:

“J have no vutside antenna; just piug into the
light socket. Laust night I picked up K.G.W.
Portland, Ore. very clear. It iz about 1500
miles from here, also had Atlante, Ga. nine
hundred miles, Picked up Omaha last Sunday
morning ot ten o'clock when the temperature
was 95 in the shade and the sun shining bright.
Very few gete will do that. Got K.P.O. Satur-
day wight; Son Francisco, Cal, about two
thousand miles. Took a friend of wmine over
ta the house the other night und let him hear

al machine. He has a $300.00 outfit and
s willing to eell saime and get a W. C. 5.7

Fyrank Willioms,
Winona, Minn.

Price $80.00

Wave Lengths 160 to 780 meters

The W. €. 5 is a 4 tube set. One stage of tuned radie
irequency amplification is employed ahead of the de-
tector to make it supersensitive. Two powerful stages
of audio frequency are used to bring up the volume of
signal strength. Simplicity of construction and the
zlimination of unnecessary parts make this set easy
tn operate and effective for receiving from long dis-
tances,

TO THE A.R.R.L.

Wa appreciate your efforts in Boosting W, C. sets
znd are always pleased to furnish full information
ahout them to members who have not yet had the op-
portunity to operate a W. C. 5. We want every mem-
ber to know the merits of this efficient outfit. If
you are interested we will gladly send you a com-
plete description of the W. (. 8 together with in-
formation as to where you can see one in operation.

Just drop us a line and we will see that
yeur enquiry gels prempt attention

WESTERN COIL AND ELECTRICAL CO.

304-Fifth 3St., Racine, Wis,

a6

M. T

Kimiey “B” Battery Charger

Storage Batteries
designed for

100 voit “B” Battery with Panel Control

Among the users of KICO Storage “B”
Batteries are prominent engineers, the
Pnited States Government, many col-
jeges and educational institutions and
most of all, thousands have heen sold to
amateurs who understand radio,

A FEW REASONS

1. Alkaline type will not sulphate nor buckle.

2. Not harmed by short-circuiting, evercharg-
ing, or standing idle.

3. Panel switches afford single cell variations
{Critical adjustments are essential for
phone reception.)

4. Fasily recharged from any 110 wvolt A.C.
line by means of a small home rectifier.

. Using a 100 wvolt battery on a detector
znd two or three steps of audio amplifica-
tlon, one charge Iasts from itwo to four
months,

6. Neat and compact.

7. Unlimited life.

#, The 100 and 148 volt batteries can be
charged as one unit by using the series
parallel switch. ]

g. All batteries are sold with the privilege of
receiving your money back if not satisfied
within 30-day trial.

Prices without rectifier

{With

Plain Panels)

16 cell 22 volt....... .$%5.50 )

24 cell 32 wvolt........ 7.25 $11.78

36 cell 48 wvolt..... ... 5.50 14.00

50 cell B8 volt........ 12.50 17.00

T8 cell 100 volt. .. .....17.50 22.50

108 cell 1458 wvolt....... . 23.50 28.50
LInmounted rectifier...... 1.00
Mounted rectifier .....,.. 2.50

F. &, B, Buffalo, N, Y.
Literature gladly furnished.

KIMLEY ELECTRIC CO., Inc.
2665 Main 5t., Baffalo, N. 7.

ALWAYS MENTION (ST WHEN WRITING TO ADVERTISERS
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The Dubilier Duratran

Amplification on allwave lengths

HE Dubilier Duratran is the

supreme radio-frequency trans-
former. It amplifies powerfully
and uniformly over all the wave-
lengths now used by broadcast-
ing stations.

Price $5.00

At all good dealers

DUBILIER CONDENSER & RADIO CORPORATION
48-50 WEST FOURTH STREET
NEW ¥ORK

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 97
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FROST-RADIO again sets the
pace with apparatus of ad-
vaneed design and construction,
Note our new No. 172, 3200 Ohm
Maroon Bakelite FROST-FONE
=our new Nos. 161 and171 Atumi-
num Shell Fone—the complete
line of genuine mouided Bakelite
tube control units, rheostats,
potentiometers, sockets, dials,
switches, and other apparatus.
Priced right—made right—guar-
anteed by the name of the
maker,

o T A e 0 et S O 7 e S i =
R Fas PO =G e

- v,
Sy

4
lj(

o,
—

FROST-RADIO

=
—

i § No. 6&77, Maro‘r.lyjn Bakglitg No. 172 ! FONE
Tube Controt Unit,._ $1.7 0. 172, a3 new FROST-
A Wew FROST-FOME with with Maroon Bakelite Shells
drawn aluminum shells. and Caps 3200 ohms.__ $6.00
No. 161, 2000 ohms . - $4.00

- ' . No. 162, 2000 ohms fcompo-
WNo. 171, 3000 ohms_____. 55.00 ; sitionshells and caps).. 5.

FROST-RADIO

No. 654, Bakelite Potentio-
meter, 400 ohms. ... $1.2
FROST-RAMIG No. 635, 200.408 ohms..___$1.25
No, 600, Metnl Frame No. 650-Rhe(-smt 6 ohms
Rheostat, 6 ohms......._ 60¢ H1.00
No, 6t 25 ohms........... 60c ™o, 651 Rheostat, vex‘mer.

e i
R b=
No. 601 Vernier, 6 ohms._ 75¢ i uhms 1,2¢ EBWST-RADIB

% b(;; :j,’emwr. 38 uhms{o.uxSc
O, otentiometer, ; -
, Goe No. 630, Resistance Unit for
No, 608 Pntentmmeter 200. No, 653 Rheostat, veruer, storage battery use, 35
400 ohms ..vv e 60 35 ohms,

HERBERT 1. ]P‘R@S?f,m@ 154 W Lake St Chinso
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On this page we show the new FROST-RADIO sockets, single and in gangs,
for standard base and C-299 or UV-199 tubes. Genuine moulded Bakelite. Note
also our new shock absorber sockets for panel or table mounting, which are
absolutely non-microphonic. Go to your dealer today and order your fall and
winter radio set needs, There is no finer or more complete line, nor one which
offers you greater value for your money than FROST-RADIO.

FROST-RA No. 619, Bakelite Shock Ab- ' .

“RADIO sorber Gang, Standard Base 4 il

No. 612, Bakelite Socket for $2.75 FROST-RADIO

C-299 tubes, panel or table . - No. 611, Bakelite Adapter
! &1 for C.299 tubes........5

—

POk

=
T

r——

G,
—

ey
=

e
o

Tl
o’

R

—
e

T

No. 616, Bakelite Shock Ab-
sorber Gang, €-299..52.75

v —
e

..
E 2ol

beS'I"RADIO

—

No. 617, Bakelite Shock Abs

: s R (¢ FROST
sorber Socket for (-299 ‘ | No.631, BakeliteInductance
tubes, panel or table mount- H i Uhnit for short wave sets.

ing.... . e .$1.00 ~ Complete as shown. .$2.50
FROST-RADIO
No. 620, Bakelite Potentio-
meter Cut-out Switch 50¢

o
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!
T
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S
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e
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e e e

i .
FROST-RADIO 1 .
No. 618, Bakelite Shock Ab- N FROST-RADIO
sorber Socket, Standard FROST-RADIC No. 614, Bakelite Spider

base, panel or table mount- No. 608, Push-Pull Battery Dial, 2%, in............ 50¢
.......... Switch..........c.....30c  No. 615, 3 inch........6

HERBERT HLFROSTne. 22 ot o5
® 9 @@» 30 Church Street, New York
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ep On Gettmg Results |

DEPENDABILITY MEANS ECONOMY

Getting results day in and day out is largely a mat-
ter of insisting on dependable radio parts—equip-
ment that iz known for its gquality everywhere.
“Sterling” Radio devices, made by a manufacturer
whose prestige began iong before radio was born,
give you endless satisfaction. The quality itself
is the most economical feature,

it is made accurately, carefully

3 calibrated, good looking and dur-
STERLING able, It registers the wvoltage in-
PORTABLE RECTIFIERS stantanecusly and is reliable
POCKET METERS throughout. Also ammeters and
AUDIO & RADIO FREQUENCY AMPLIFYING voltammeters.
TRANSFORMERS No. 34B 0-30 Volts List Price $2.25
FILAMENT RHEOSTATS No. 34C 0-80 Voits List Price 2.78

12 POINT ROTARY SWITCHES

THE STERLING MFG. COMPANY
Cleveland, 0.

1 Prospect Ave.,

UNTSUNIVERSALHAIR-LINE
RADIOTUNING DEVIGE
,

The Champ—VARIOMETER NO. 83
N Agproved as nkRecord lslireaker
a P ® Approved because it makes G130 Meters
the field of inductivity B . Approved because it has a geouine mahogany
§ stator and a kiln dried rotor
Approved because of Fahnestock spring clip eon-
nections and non-conductive adhesive

Overcomes Body Capacity

Gives micrometric adjustment outside

Tested and approved by amateurs and ex-
perts. Enables you to iune distant stations
easier and more clearly. Simple as A B C.

Approved becauge—ryor’ll know why when you

your set necessary, Audibility made more GET ONE FOR $3 50

natural or Jess distorted by the fine adjust- :

ments obtained. (ne Hunt’s Device handles g 20 Diagrams FREE With Each

all dials on set or several sets, Costs only For sale st your dealer's—otherwise wsend the
one dollar on guarantee of money refunded if $3.50 directly to the wanufacturer and you wiil

Installed {rom outside, no dismantiing of

be supplied postpaid.

G. H. FISCHER & CO.

: n.a:s beerty St., New "kcrk City

not satisfied, Ask your dealer or direct from
Hunt Co., 483 Shrine Bldg., Memphis, Tenn.




ﬂepoducers and cAmplifiers

T has been the dream of every Radio user to own in one
unit & Power Amplifier and electro-dynamic Reproducer,
thus insuring perfect radio reproduction. The new instru-
ments of the unit type here illustrated in one and two stages
of amplification may be had through dealers everywhere.

There is now a Magnavox for
every receiving set. The full line
embraces:

Magnavox Reproducers

R2 with 18inch curvex horn . . . $60.00
R3 with i4-inch curvexhorn . . . 35.00
M1 with 14-inch curvex horn. Requires

no battery for thefield . . . . 35.00

Magnavox Combination Sets
Al1-R consisting of electro-dynamic
Reproducer with 14-inch curvex
hornand 1 stage Amplifier . . . 59.00
A2-R consisting of electro-dynamic
Reproducer with 14-inch curvex
horn and 2 stage Amplifier . . . 8500

Magnavox Power Amplifiers

Al——ncw l-stage Power Amglifier . . 27.50
AC-2.C—2-stage Power Amplifier . . 55.00
New Magnavox Combination AC-3-C-3-stage Power Amplifier . . 75.00

Set A1-R

The new Magnavox semi-dynamic Reproducer M-1, designed for dry battery recciving sets,
is also of greut interest to radio users. Write for complete catalog.

THE MAGNAVOX CO., Oakland, Cal.

New York Office: 370 Seventh Avenue
PERKINS ELECTRIC CO., LTD.. MONTREAL, CANADIAN DISTRIBUTORS
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Each coil bears a fac-
simile of John 1. Rein-

artz’s signature

Primary Coil...............
Secondary Coil........ .

Packed in
List $2.50

individual boxes.

1 UNION SQUARE

Baker-B8mith & Co.
741 Call Building,
&sn  Francisco, Calif,
Walter I, Ferguson & Co.
208 Baltimore Bldg.,
Bansas City, Mo.

......... 45 turns
Diameter 534 inches.
With new copyrighted HReinartz hookup

J. H.
65 North bSrd St.,
Philadeiphia, Pa.

AT LAST THE GENUINE REINARTZ

Covers all broadcast-
ing wave lengths now

used

Made under John L. Reinartz’s specifications by The Eugene T. Turney Laboratories,
Inc., exclusively

Chee e 57 turns B taps

2 taps
Bakelite cores

Standard package 3 doz. -

Jobbers & PDealers write for discounts

TRISTAN SALES CORPORATION, Dept. D.

Sole National Distributors

REGIONAL REPRESENTATIVES

NEW YORK-
Amalgamated Lamp Co. 0. P, Smith Co,,
1220 West 6th St., 205 W. Harrison 8t.,
Heveland, Ohio Shicago, Ti1.

Lyte, 0, L. 8, Holmes Co.,
801 Boston Block,

Minneapolis, Minn.

Regal Inductance Switch

15 point Inductance Switch
somplete in one unit, No
more diffienlt drilling of
holes in panel. No more
messy soldering. No more
uneven switch points. Be-
ware of cheap imitations—
ask for the “REGAL"

Price $1.50

New Regal Products for the 1923-1924
Season

New Regal Audio Frequency Transformer
New Regal Double Arm Inductance Switch
New Regal Vernier Rheostat - 30 OHMS
New Regal Potentiometer - 250 OHMS
New Regal Vario- Coupler

Write for catalog No. 26
Regal Rheostat

A& high grade quality ine
strument. Has  fulf ex-
posed resistance wire, giv-
ing sharp sensilive hmmg

6 Obms
30 Ohms ..........
30 Ohms Vernier . ...

THE AMERICAN SPECIALTY Co,
BRIDGEPORT, CONN.

Mr. Radio Dealer: Tie to a
Profit-Maker--the Mu-Rad!

When the presidents of a score or more

of Chicago’s largest banks buy the Mu-

tad Receiver and write in veluntary
testimonials of approval, there must be
a reason.
When one of Chicago’s oldest and largest
exclusive Radio stores sells more Mu-Rad
Receivers than all other types of Re-
eeivers combined there must be a reason.
And there ig! Mu-Rad sells because to
hear the Mu-Rad is to buy it. More
than 20% of Mu-Rad demonstrations re-
sult in sales!

Write for Mu-Rad Franchise

It costs you nothing to get complete de-
tails of our special Mu-Rad proposition.
Just drop us a line—today—hbefore some-
one else in your nelghborhooa gets ex-
clusive Mu-Rad privileges.

Chicago Radio Apparatus Co.
Jobbers of Good Radio Merchandise
General Offices: 407 8. Dearborn St.,

Chicago
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AT

O BRIBOL OF SERVICE

Radiola
Loud Speaker

UZ-1320 reproduces broadcasted programs
with clear and undistorted tones.

The magnetic system, the shape of the horn
‘and the material of which it is made are
of the very best. Mechanically this unit
is very ruggedly built. The finish "is of
a dull black with a felt base. The bell is
1214” in diameter and the height is 2614".
One adjustment is provided for securing
maximum efficiency on different values of
gignal strength.

Distributors for the Radio

Corporation of America.

CONTINENTAL RADIO and ELECTRIC CORPN.
6 AND 15 WARREN STREET - - - - NEW YORK, U.S.A,

QST WHEN WRITING TO ADVERTISERS

ALWAYS MENTION




Only the Original
NATHANIEL BALDWIN

MICA DIAPHRAGM

RADIO PHONES

—are seld under the absolute guarantee of
satisfaction after a2 fair trial, or purchaee
price refunded, together with transportation
charges.

These phones are manufactured under the
personal supervision of the inventor. Their
high efficiency in radio reception more than
doubles your satisfaction and enjoyment {from
your receiving set.

Ask vour dealer for the original BALDWIN.
It he,w cannot supply you, write for circulars
and price lists. .

NATHANIEL BALDWIN., INC.
3474 South 2%rd East, Sireet
SALT LAKE CITY, UTAH

Altractive proposition open to
distributors and dealers.
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New Tuning Unit

Indispensable Now for New Sets

HORNE VERNI-TUNER
{Trade Mark)
Primary, BSccondary and Condenger.
All within a short 4 inech tube

A GREAT SPACE SAVER

coupling at one-half the cost,

erative, ail types, Tuned Radio-Frequency.
flex—Reinartz—{Jltra Audion—Flewelling.

HORNE ELECTRIC & MFG. CO,

For the Coming Season

Price

$4.00

#harper tuning than possible with any other

iIsed for the Main Tuning-in circuits. Regen-

At yonr desler or postpaid on veceipt of pur-
chase vrice.  Write for iree deseriptive leaflet.

Mercer and Colgate Sts. Jersey City,N.J.

The
Original

wave
Filter

Eliminates interfering stations.
Improves the selectivity of the set.
Eliminates jocal broadcasting.
Selects between conflicting stations,
Simplifies tuning.

Often increases signal strength.
Reduces howling and squealing.

appearance of the most expensive seis.

Re-

23E.SOUTH WA
y CHICAGO

{ - ¢¥g'  Circular on Request

Interference/

The WAVE TRAP is mounted on a Formica panel in
a beautiful mahogany finished cabinet 6x5x6, and is
a high grade instrument throughout snhancing the

ﬁs@gﬁdﬁﬁe&‘%ﬁ% @
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The “B” Battery is the Life of
Your Radio Set

‘THIS IS NUMBER ONE OF A SERIES

HE only function of your Radio

set is to produce sound-waves—those
mechanical disturbances in the air caused
by some rapidly vibrating body. So far as
the Radio set itself is concerned the actual
source of the sound is the “B’ Battery.
It is not an exaggeration to say that the
“B" battery is the ** life of your Radio”;
for the sct itself is simply a device to re-
produce sounds, and the sounds all have
their origin in the “B” Battery.

The “B” Battery is simply a box full
of electrical energy; harnessed for you
by exzperts. Without the Radio wave
the fiow of energy from the “B” battery
is smooth, steady and silenf. It is the
final aim and purpose of all the many parts
which go to make up a Radio receiving
set, to convert the otherwise steady flow
of electrical energy from the B’ Battery,
into a rippling, vibrating, throbbing, audi-
ble current.

As the sound-waves——whether caused
by the human voice in talking or singing,
or by musical instruments—are modu-
lated up and down—now high—now low;
s0 does the current from the strongly
vital “B" Battery follow the modula-
tions and the variations, so that the orig-
inal message, in all its delicacy of tone and
vibration, comes clear and distinct
throv.gh your Radio set.

Not & mere adjunct to the pleasure-
giving auality of vour Radio set is the
* B’ Battery—-instead, it is the vital, life-
giving part—the very heart of your Radio
set. 3

Do not slight this vital part—give your
Radio set the advantage of the best—use
Eveready “B” Batteries.

ALWAYS MENTION Q S‘T WHEN WRITING TO ADVERTISERS
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'ﬂ\{ote: This is No. I of a series of info. vative
advertisements which will appear in this
Magazine. They are designed to help Radio
users get the most out of their Baiteries and
Radio sets. If you have any battery problem,
write to G. C. Furness, Manager Radio Divi-
sfon, National Carbon Co., Inc., Long Island
City, N. Y.

5

The New Metal Case
Eveready “B” Battery
{No. 766)

«The Life of Your Radio”

The same popular 224 voit Eveready
“B” Battery in a new, handsome, dur-
able, waterproof, metal container.
Eveready quality throughout. At all
dealers, $3.00.

The **B” Battery is the vital part of
any radio receiving set. Eveready
Batteries—especially made for Radio—
serve better, last longer and give better
results,

Manujactured and guaranteed Ly

NATIONAL CARBON COMPANY, Inc.
Long Island City, N. ¥,

Radio Batteries

—they last longer
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Advanced
Radio Course!

My, E. N. Picker-
ell, Chief Radio
Officer 8.8, Levia-
than—-formerly 2
student of the
Radio Institute of
Americs,

if you are an advanced radio stu-
dent, or an experienced amateur—
study, at home, the new Advanced
Course in radio. The course fea-
tures C.W., LC.W, and telephone
and radio measurements. It includes
g thorough instruction in radio con-
stants, and fine adjustments—malkes
simple the most complicated tube
transmiiters and receivers.
This course is planned to meet =
steady demand. With the rapid ex-
pansion and great popularity of ra-
dio the industry will ALWAYS
need trained men and the better and
more thorough your training the bei-
ter your opportunity in the field.
‘The course inciludes recent radio
knowledge, explained by the best in-
structors; for the institute, which
bas graduated more than 6,000 com-
mercial operators, is conducted by
the Radio Corporation of America,
the world’s greatest radio organiza-
tion.

COMPLETE COURSE FOR |
BEGINNERS |

From the beginning of electricity to the operation
of commercial equipment of the latest type, the
Complete Home Study Course prepares the heginner
for a position as radio operator—and a big future
in radio. Write for more information.

RADIO INSTITUTE OF AMERICA
i Formerly Marconi Institute)
Established 1909.

324 A. Broadway, . New York City

indicate by a cross X the course you are interested in:

Radio Institute of America,

324 A. Broadway, New York City. i

Please a=nd me full information about
radio opportunities today, and your

COMPLETE RADIO COURSE | ]
ADVANCED RADIO COURSE | ]

Name
Address

P e e A A Y

On Small
Radio
Instruments

now ready. It covers not only our line of
. inch thermal nisiruments, but also our lines
", and D.C, instrumenis in the zame size
vequired in yadio

5 All ranges madern
work are included.

You will be interested in this Bulletin which
eIV s i.‘u}] det:ﬂails.. In writing us mention
julletin No. AG-10.

ROLLER-SMITH INSTRUMENTS ARE
BY ALL GOOD DEALERS

SOLD

Roller-5mith Company
MAIN OFFICE: WORKS:
18 Park Place, NEW YORK Bethlehem, Pa.

Ofices in principel cilies in
Lpited  States  and  Canada.

I TR TR

R S AT OB

W O C — TRESCO

Licensed UUnder Arm-
strong I8, Patent
No, 1,113,149

A long distance 1000
mile 600 meter range
regenerative tuner for
$10.00—a d d Parcel
Post on 6 lbs, New
Cheaper than crystal sei,
Amplifiers 1o match set for your
Civeulars free—Full instructions,

TRESCO
DAVENPORT,

eircuit startling vesults,
Uses any aservial.
Loud Speakers.

IOWA

PURE ALUMINUM

Pure sheet aluminum for rectifiers,

1/16 inch thick at $1.50 per
square foot.
Can also be used for panels on receiving

sets.
FIBROC PANELS
1”7 per square inch............%0.02
" per square inch............ 0214
" per square inch............ .03
Send for prices on Labes, rods, ete. Panels

eut any size, Dealers special.

ELECTRICAL SPECIALTY CO.

407 Indiana Ave., abDVK

Valparaiso, ind.
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THE Princeton University
Radio Club (3XM) during
the tast Trans-Atlantic
tests was heurd in Eng-
land and their code word

verified. They use and
recommend Acme Trans-
mitting Apparatus.

N tHE Trans-Atlantictests

between amateurs in the
United States and Europe, con-
ducted by the American Radio
Relay League, December 11th
to 30th, four out of five who
succeeded used Acme Trans-
mitting Apparatus.

One of the successful con-
testants was the Princeton
University Radio Club. On
Mareh tenth, Mr. C. T. Chase,
secretary of the club, wrote
“We use the reversed feed
back cireuit. Filament power
is supplied by an Acme 150
watt transformer, while our
plate supply is an Acme 500
watt power transformer, giv-

ing 1500 watts and 120 milli-
amperes.”’

Transmission

ALWAYS MENTION GS7T WHEN WRITING TO ADVERTISERS
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Amateurs desiring to enter
the next series of tests or those
Wwho have entered previous
ones without success, are wel-
come to write to this company,
explaining their intentions or
difficulties in detail. Our en-
gineering and research depart-
ments will be glad to aid them
in any way possible. The cou-
pon below is for the conven-
ience of those who desire to
familiarize themselves with
the newest Acme Transmitting
‘Apparatus. The Acme Appa-
ratus Company, Dept. 31, Cam-
bridge, Massachusetts. Branch-
es in New York, Cleveland,
Chieago, Kansas City, San
Francisco.

l ACME APPARATUS COMPANY
Dept. 21, Cambridge, Mass.

i Gentlemen:
catalog of:

i {1Transmitting Apparatus

l { IReceiving Apparatus

{ Einclose 10c}

Name

Kindly send me your latest

Street

City State

i 1Bookiet on Amplification without Distortion l



PRODUCTS

USED IN COCKDAY
FOUR CIRCUIT TUNER

DETECTOR UNITS

Cat. No. 139 Vernier $3.00
Cat. No. 206 30 Ohm 3.00
Cat. No. 211 4 Ohm 2.40

AMPLIFIER UNITS
Cat. No. 198

(Acme Transformer})

MOUNTING BRACKETS

Cat. No. 217 $0.30
Cat. No. 218

R. MlTCHELL CO.

255 ATLANTIC AVENUE,

BOSTON, MASS.

AT O GRoga 134 9GRS HROATII I U N1 10y ERAEIIIMAI 0141 g 576
wmnmm’mmﬁuﬂw T mMW L mmﬁm{m-"ﬂ
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B
it’s the contact

at counts

A esreful examination will show
that each contact in Na-aid sock-
ets und adspters is of a wiping
nature on a broad surface, and of
sufficient tension, and so designed
that t{ension is vpermanent, no
matter how often the bulbs may
be removed and how much the con-
necting prongs in the tubes vary.

Na-ald socketsa are moulded of
Hakelite with uniform c¢ross-see-
iion, cure and other engineering
{eatures incorporated. mmdmg

plate to grid losses and insuring
each tube to develop Hs fullest
efficiency.

NA-ALD SOCKETS
No. 409 Socket, 199 tubes...30.50
Nao. 429 Adapter, 19¢ tubes. i)
No. 400 De Luxe,, 200 tubes. 76
No 401 Small Spaue-, 200

Na-ald Special
Socket No. 499

~ abes L. .. e 1)
DeLuxe No 411 W.D.. W.D. 11 {ubes 75
» No. 460 Two-in-One, W.D.,
Contact 11 or 200 tubes, ... ... 50

Na-aid Cireuit Booklet pazked
with each WNa-ald product.

Wnte for “Why & Bakelite
Hocket,” and other deseriptive
literature.

Alden Manufacturing Co.
Manufacturers of Sockets and
dials for every rudm requlrement
Dept. M 2 Willow St.

Springfield, Mass

No. 400

mu. .Nﬂ"“ '
i

PANEL SERVICE

We offer to the amateur ‘md
dealer

REAL PANEL SERVICE
Our panels are cut to your
order. Only genuine Conden-
site and Formica used.

1/8” per square inch $0.02
3/16” per square inch .02%%
1/4” per square inch .03
We also carry a complete line
of radio essentials. Dealers
will find it profitable to have
our latest price list and dis-
count gheet.

PITTSBURGH RADIO

AND
APPLIANCE CO., Inc.

“Pittsburgh’s Radio Shop”
Desk
112 Diamond St., Plttsburgh Pa.
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Write for the
Booklet “D”
that proves. Contains
helpful information.

“Far superior
publie,” “This

us unsolicited

tone? Tell us

AN

-

\ have you accomplished with your Atlas Ampli-

M IRRORS the naturalness of

the original production. Ac-
tually re-PRODUCES. New prin-
ciples of acoustics introduced in the
marvelous “double diaphragm.”
Sold by all up -to-the - minute
dealers.

Letters from Users Requested

in tone,” “Surprisingly good re-

sults,” “The best loud speaker before the radio

most wonderful instrument”-——

these are typical phrases from letters written

by enthusiastic users. What

about it!

ORANGE ST.

_DIVISION

SURADIO

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Dealers Make More
Money

Klaus BService is helping thous-
ands of dealers unake more
money. We help wyou solve
radio problerlns ]Pmmpt. ahip-
ment of the best lines of appar-
EXACT SI1ZE * atus enables our dealers to fill
arders qmcklv
Klaus is =authorized distributor

‘ for largest manufacturers.
| Learn how you can becoma
* i ! suthorized dealers.

Get on the mailing list of the
“KLAUS RADIO BULLETIN.”

| Get  sales helps and merchan-

P REMIER disings advice monthly. Send us
] your name,

The Klaus General Catalog is &

wuide to fthe best apparatus.

(44 HEGEHOG ) ) J i Copy will be mailed any dealer
] ] on request.
Klaus

{TRADE MARK) i Radio & Electric Co.
] ' Authorized Distribuiors.
Dent, 100

Au di o | : EUREKA, ILL.

Frequency Transformer

This little wonder is the
surprise and talk of Radio
Engineers everywhere. Fix |
in your mind’s eye an AU- | Blndmg POSfS
DIO Transformer about the : With knobs that-won't come off
size of an English Walnut “ N
and you have the “HEGE- ) f:!rlyos%;l::l;?? enna, A(‘},ﬁg‘,’,‘;j &
HOG” for size. Then recall " { Fones, A and B Battery plus and

rainus—#bbreviations of different

; bes adio ¢ i i } \ names engraved on knobs. Ask B
the best radio amplification X y vour desler for “Head 'em’-—the |

you ever heard and you have ‘ L. kindf for$real Radio f::ins. Hs;et of
3 ‘ . ” 10 for $1.50, postpaid. your
the “HEGEHOG” for vol- : b dealer does not have them—write
ume and tone qguality. OQur ‘ ‘ direct.

new patented design and : The Marshall-Gerken Co.

. . Manufacture
construction (1009 shield- » Dept. F e ur';::liedn, Ohio

ed) makes this possible. It's
a real bit of engineering.

We want YOU to try it. ] Style W Rdio i
Ratios—1 to 3—1 to 4 and f Ke &
1 to 5......$3.50 g 2 . , y

1to 10...... 4.50 - . \ ! A speed key designed}

g g for radio transmission §

Ask Your Dealer for “Hegehog” of i | inclim\?;(l)mwghwh eramp |

Other types carried in
stock. ‘

Sample by mail, $4.00 |
Send Stamp for catalog ]
No. 45-Q

3811 Ravenswood Ave., . i
Chicago, U. S .A. s | J. H. Bunnell & Co.




A RHEOSTAT
FOR EVERY PURPOSE

The most complete line
of rheostats made

]
.

The highest type Electrical Instrument for
controlling resistance.

A single wire followed its entire length by
a conlact, permits the most infinitesimal
variation in resistance.

A cut-out switch on the shaft operates with
no change in the tuning adjustment. The-
contact on the resistance wire remains
stationary.

An adjustment can be maintained and the

tube turned on or off at will.

SPECIFICATIONS: Bakelite Base—INichrome wire—Phoespborous
. bronze contacts, replaceable wire, permitting adoption to any tube.
Interchangeable Resistance Made in any resistance. Stocked in 8 ohms, 20 ohms, and 40 ochms.

Cartridge ? All capacities $1.75 list.

Unity Vernier Rheostat

Successor to the Jenkins Rheostat

$1.75 in U. S, A,

The Unity Cartridge ‘Rheostat

This wonderful new radio rheostat is the last
word in convenience, and is a real time and
money-saver. No need to buy an expensive
new rheostat when you change tubes in your
set. Simply buy the resistance cartridge which
meets the requirements of your tube {cost is
only 35¢] and in a second’s time you can
substitute it for the old one by hand and
without taking the rheostat from the pa..c..

Phosphorous bronze fork contaci insures minute adjustment
and absolute control of resistance changes. Nichrome Wire
Cartridges are made in any resistance. Stocked now in 6
nhms, 10 ohms, 20 ohms, 30 chms, und 40 ohms. All cart-
ridges 35 cents.

If your dealer cannot supply you send your money
order or check to factory with your dealer’s name.

“Hear a set that uses one’’

Unity Cartridge Rheostat DIty Manufacturing Company
Assemblec‘i $ .80 228 MNorth Halsted Street, Chicago, Ill.
d P

Bracket - .45 cAutomatic Screw Machine Products, Stampings,
Cartridge - .35 General Manufacturing on Contract or Royalty

A handsome Counter Display Card is offered FREE to dealers

i

ook
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POSACO fRAPIO [ |

QUALITY AND EFF[CIENCY

The “POSACO” condenser has made
for itself an enviable reputation. It
is a real instrument. The single
knob controlled vernier is an absolute
necessity for efficient tunmg in radio
frequency, super-regenerative and re-
gaeneratlve circuits, The reglﬂar 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 Anest
obtainable.
W(')RKMANSHIP, the best.
CONSTRUCTION and DESIGN, elec-
trically and wechanically correct. Ab-
solutely wigid. Minimum of dielec-
tric loss.
Patent applied for Each instrument g tested hefore
leaving our factory.
ALDEN L. McMURTRY, License GIUITARANTEED to give satisfaction
' a'nri tn]be iree iifom any defect in
materials or workmanship.
Sin lviRN;ER 1 If your dealer or jubber cannot sup- REGULAR
{Single Knob Control) ply you, send us your order direst, A-1  Uapacity .001 Mid. $4.50
together with his name and address. p.» “ L0006 ¢ 4,00

Patent applied for

B-1 Capacity 001045 M{d..$7.50

T Cireular sevi free wpon regiesi, A3 — 00025 i 3.50
B-2 000545 o 7.00 Manufactured by A-d o G00N4E 300
B-3 . 000295 Y. 8.50 THE €. D. POTTER CO . N

D-2 Highest (Grade 4 Dial. 1.00 STAMFORD, (ONN. U. S. A

WE REPAIR THE FOLLOWING

RADIO TUBES

and Guarantee Them

WD-11 ot $3.50 UV-199 . ............. ...$3.50
WD-I1Z .o i 350  C-ZBO ... ciee.. 350
UVAZ0 o evvrranns cnnn, 295 UV-201A L. 3.50
Uv-201 ... eeeaiaa. 300 Co3OTA L. e 3.50
CoBO0  iiieirreinranneien 275 KIVe202 . .......eaii.. e 400
€-301 ..... e, e B.00  C=30Z ... 4.00
DV-8 . ..... Ceereiaiiiien, 300 DV-BA ...l ... 3.50

Mail Orders solicited and promptly atiended to.
Dealers and Agents write for Special Discount.

H. & H RADIO CO.

. BOX zz2.W
CLINTON HILL STA., NEWARK, N. J.

CATALOG 5 MARLE
EVERYTHING IN RADIV TRANSFORMERS

One of the largest complete stocksin the

worid, 40 diagrams of latest Hookups. Audio Frequency
DEALERS ALL OVER THE U.S. Radio Frequency
sorvien, |G 3 O e ey ooder rocoived. Superior Quality

Reasonably Priced
Ask Your Dealer
Manufactured by
Marie Engineering

Co.
WHOLESALE RADIO DISTRIBUTORS Orange, N. J.
Pept. T 107 E. 13th St.  Kansas City, Mo.
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We Need
Men Who Will Grow With Us

To the young man who wishes to make radio his life work, here
is important news, We have in store for us a tremendous expansion,
even greater than in the past. Tuska apparatus is in steadily grow-
ing demand. Its popularity started among the discriminating ama-
teurs of twelve years ago. Today not only the amateurs are advising
Tuska receivers, but also the thousands of broadcast listeners who
now use them. Larger and larger orders fill our mails as a result of
these word-of-mouth recommendations, and of the extensive national
advertising campaign we are conducting.

We now must train 2 number of young men to {ill the new, re-
sponsible positions being continually created in our organization.
They should bhe college graduates, though this is not absolutely
essential, nor is an expert knowledge of radio.

The men we select will be chosen mainly because of their possi-
bilities for quick growth into important places in every department.
They will start at the bottom, in the factory and thus learn not only
& practical radio trade, but secure that thorough Tuska training in
every detail that will enable them to successfully carvy larger re-
sponsibilities for us.

From the ranks of these men, as far as they themselves render
it possible, will be filled all our important new positions.

~ These coming situations will include salesmen, executives, branch
and department heads, managers, superintendents, every division of
this fast-expanding business.

Probably only the old-timers will appreciate to the full what this
apportunity means for fhe future. To come under the guidance and
vbservation of Mr., €. Tuska and participate in his increasing
prosperity, the result or the great popular demand for his radio ap-
paratus—-this Is to start a career under the most auspicious influence.

Nowhere is it possible for the young man to secure better radio
experience, a more intimate contact with one of the few men who
are destined to shape the future of radio as they have its past.
Nowhere will the young man have dquicker advancement in the
direction of his natural aptitudes and abilities. His future will de-
pend on himself alone.

Applicants should address Mr. C. D. Tuska personally, by letter
only, and in their own handwriting. They should state their age,
education, business experience If any, and tell why they are inter-
ested in radio.

THE C. D. TUSKA CO., Hartford, Conn.

During the 12 years that Tuska
Radio Apparatus has been in
:fn m“mf; use, we have accumulated rec-
s ords of jong distance radio re-
eeption  that have never been
surpassed.

A Tuska Recelving Set was the
first to receive foreign amateur
trans-Atlantic code during the
international tests.
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FIL-KO-STAT

distinetly de-
aigned to per-
wit infinite ad-
Justment of the
minute electric
currents used
m heating the
vacuum tube
filament, gives
~uhsoiute con-
trol of el
tronje {low
and the fin-
ary Toning
poasible,
conquering
distance
and elim-
«nating‘

what
they
say

"I have tried four differ-
ent rheostats and must
say the Fil-Ko-Stat beats
them =all.”

_ W. R. Hagedorn,
Hay Springs, Nebraska.
“In_my esiimation the
Fil-Ko-Stut is the finest
adjusting rheostat on
the marker

“Radio
Omaha, N ebraska,

Dealers

“It ix only since using
the Fil-Kn-Hiat that I
realize how wonderful a
radio set can be woade.”
&, Geurge Kerngood.
New York.

*“1 have tried all rheo-
stats on  the market,
and the Fil-Ko-Stat is
so far superior for fine
tuning. that yuu are
certainly  dessrving  of
every radio fan's good
wishes. '

R. . Slewart,
Williamsport, Pa.

Everywhere

FIL-KO-STAT has no ¥
serews to tamper with, |§
no adjustments. Only

two terminals and you
use them for ALL tubes [
incluaing 5 wait érans- )
mittine tab-s it i« &
triple tested and ad;ust- :
od at the factory to the
ideal ‘*‘off” position for §
any of them.

of mﬂmte adjustmmt

1f your dealer has none

Filkostat reliabil- in stock, send his name

ity aud durability wnd  rour  remitiance
are xmconditioni direct to
ally guaranteed x
by the manufact- RZADIO S{‘_‘)RES
urer. CORPORATION
Sule International
The Pristributors

222 W. 34th 3t

. X, INSTRUMENT CO,
Dept. 910 New York

Harrisburg, Pa.

IGGS
ECTIFIE

$12.50

Prepaid
Anywhere
in the

. 8,

MONEY BACK GUARANTEE

We guarantee the Type B-3 to please you.
If it does not, return it and we will return
your money.

THE RIGGS MFG. CO.

Urbana, Ohio.

Factories—rivorett, Wash.

!
SEE THE WORLD |
AND BE PAID FOR IT! |

|

Qur graduates are earning sub-
stantial salaries and seeing the
World aboard some of the largest
ships afloat.

We secure positions for our grad-
uates.

Send for hooklet No. 1
Philadelphia School of Wireless
Telegraphy
1533 Pine Street, Philadelphia

“EURACO” PRODUCTS

{(Guaranteed)
Compact — Interchangeable
Most Eﬂicxent - Accurate: I

60 |
Cents
per |

Unit

Mica Condensers — (rid Leaks
Mountings:
Interesting Proposition for Dealers

EUROPEAN RADIO CO.
1342 Fast 22nd 3¢, Brooklyn, N. ¥. |
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"Built First to Last"

Only the Set you Build for
yourself will Suit You

if you have just half the soul of a real radio fan,
a complete ready made set will pall on you in a week.
Build your own!

You want radio performance, to he sure, but you

want it of your own creation. What so fascinating New Cotf& C”’:mp,ct

as to plan, to assemble, to adjust and construct? And Variometer
finally to get the radio results and the set compact- A little gem in moulded
ness made possible by this splendid line of distinctive bakelite. Stator is honey-
. comb wound. Range 200
parts—different and better. Ifoay 600 mete;s. Si;f 814x
3 i . B
Coto for Eﬂiclency and Compactness R e W

U0,

ANV NVLR
/L e

New Coto Compact
Variocoupler

Twin sister of the Vario-
meter. Size* only &4=x

- 2x8 Y hes. R 200
New Coto Compact Variable o"0b0 meters, e or
Air Condenser with Vernier $5.50.

Only 2% inches square. Ruggedly constructed on
metal frame. Rotor Plates soldered to shaft; stator
plates soldered at three points. ‘“*Built First to Last.”
Unique, positive acting vernier. Two capacities—
0005, $5.00; .001, $6.00. .

JOBBERS! DEALERS!

The Coto line, also including Honeycomb {nils, Cotogrip
Sockets, and (ote Special Andio Frequency Transformer
($2.60) has the eificiency, the appearance and the advertising
for big selling. Write today for latest price lists.

COTO-COIL CO. gFroidscna

Audio

Pacific Coast Branch, gorthrye.gerp Branch, Frequency Transformer
. eo. F. Darling ¥ . afficient
Poe Ampeton, Cabe % 788 Plmouth . Hondles e “Volenc
L B . ) Minneapolis, Minn. with uniform amplifica~
Southeastern Branch, tion and minumum dis-
€. P. Atkinson, tortion,  Approved shell
Atlanta Trust Co. Bldg., type. Ratio 5 to 1. Type

Atlanta, Ga. 4000, $5.00.

NRRR
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One Charger for Every

RADIO
BATTERY

116

—And, in fact, the only one
which vou need. Keeps strong,
clear signals in your set by keeping
the batteries to full capacity.

The Valley Type ABC Battery
Charger is made for all storage bat-
teries:

2-volt Peanut ‘Tube Batteries

&-volt A Batteries

12-volt Batteries

1 to 4 B Batteries.
Bakelite panel, glass top. Made so
that it fits in with your radio equip-
ment. In fact, it belongs with any
recelving set.

‘And just as simple as ABC to

operate. Plugs in on the light socket
like a lamp bulb, and connects to
battery by means of regular battery
clips.

Frankly, production is limited.
Late buvers are going to be disap-
pointed. A lot were last year. Ask
to see the Valley Tvpe ABC Bat-
tery Charger at any good radio shop.

YALLEY ELECTRIC CQO.
3157 S. Kingshighway - St. Louis, Mo.

L Y A

Compare——Then Buy
Test the magnets in each head sei. Hee how
far they will piek up their diaphragms.
Then you will find that Stromberg-Carison
Head \@ts have powerful magnets.
Those powerful magnets with the equally
powerful windings are two reasons why they
are unexcelled for long distance reception.

Stromberg-Carlson

RADIO HEAD SETS
have other distinctive features:—

The receivers are iayer woundg
and layer insulated., ‘They arefi
balanced #s to volume. The
adjustment rods telescope.

Stromberg-Carison
Telephone Mfg. Co.
Roches{er,

HYGRADE SPECIALS

Skinderviken Transmitter Buttons....... .98
No 783 Eveready 2214 V. Variable B. Bat. 1.28
No. 768 Eveready 2214 V., Variable B, Bat, 1.98
No. 767 Eveready 45 V. Variable B. Bat.. 3.98

2000 Ohm Murdock No. 56 Head Sets.... 3.76
3000 Ohm Murdock No. 56 Head Sets. 4.25
Federal or Brandes Head Sets Complete 595
Dictograph 3000 Ohm Head Sets..... . 5.68

Acme Amplifying Transformers (new type} 3.78
Acme R,F, Transformers, Types R2-R3-R4 3.98

8 Volt Marko Storage Batteries....... . 895
Firco (Bull Dog Grip} Phone Plugs...... .78
Federal Ampiifying Transformers........ 473
23 Plate Var. Cond. Bakelite Ends... ..., 1.49
43 Plate Var, Cond. Bakelite Ends..... .. 1,95
No. 164A Fada Neutrodon Condenser.... .98
Mo, 163A Fada Neutroformer .........., €.49
MNo. 185A Fada Hazeltine Parts....,....21.50

Al orders must include Parcel Post charges.

HYGRADE ELECTRICAL NOVELTY <O,
41 West 125th Street New York, N. V.

RADIO SCHOOL

Posilions Guaranteed Graduates, Landov
gea. COur school has the best record
in New England., Send for catalog.
MASSACHUSETTS RADIO & TEL. SCHOOL, loc.
18 Boyiston 5t., Boston, Mass.

G. B. ENTWISTLE, Radio Director

CALLS HEARD POSTAL CARDS
(for DX reports)

Station eall in color and dewrmnon of station printed
on government or bristol eards.  %0¢  hundred up.
Station Letterheads—Rubber Stamps
Write for Sampleg
RADIO PRINT SHOP

Box 582 Kokomo, Ind.
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BRANSTON D. L. HONEYCOMB

CoILS AND

Three Coil
R'61 Geared Type, 55 00
Front panel mounting.
Substantial gears give ver-
nier adjustment, Very
neat appearance made of
Ganuine Bakelite, complete
with flexible leads,

Three Coil
R-73 Lhree  Soilg4 50
Wounting, Neatest three
coil mounting on the mar-
ket. Made of Genuine
Balrelite and complete with
flexible leads.

Bakelite Coi
R.77 Bgkelite, Coilgpers
with brackets instead of
screws for mounting.

Study these mountings care-
fully. Qur new No. R61 3-coil
front panel mounting and No.
R62 rear panel mounting are
equipped with strong brass
nickel plated gears, insuring
smooth vernier adjustment.
Back geared type is equipped
with arrow knobs that show
position of coils. Mountings are
substantially constructed of
genuine Bakelite and are
equipped with flexible leads.

Branston D. L. Honeycomb
coils are accepted as standard

in regards to superior construc-

tion and electrical units of
measurement. Your dealer can
purchase Branston Coils and
Mountings from his distributor.
Insist on the (Genuine.

Send 2¢ in stamps for Series
1 “Hook-Up” circulars showing
five good Honeycomb Coil
Hook-Ups and Catalog of
famous Branston Radio Ap-
paratus. Write today. Give
us name of your radio dealer.
if he can’t supply vou, write

CHAS. A. BRANSTON, INC.

823 Main St., Buffalo, N. Y.

In Canada—Chas. A, Branston, Ltd,,
Toronto, Ont,

MOUNTINGS

Three Coil
R-62 Bevel Geared$6-00
type, Back Panel Mount-
ing. Beveel gears pro-
vide wvery smooth opera-
tion and vernier adjust-
ment. Made of Genuine
Bakelite, complete ith
flexible leads. Arrow knobs
show position of coils.

Two -~ coil
R'7l Mountin g.$325
Very neat and capable of
smooth operation. Only
two mounting screws re-
quired. Complete  with
flexible leads.

Single mova-

R-68 5ie'* pakerize Y0cts.
Plug with extension angile
brackets and flexible leads.

R-69525 .2, sve:90cts.

tionary.
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Amateurs use Federal Guaranteed Parts

‘The vnew Federal Audio This Federal Tri-Rheo-
Frequency Transformer stat No. 27 was design-
No. 658 is creating a ed for the radio fan
sensation. It gives who wants to experi-
$ greater amplification. ment. It will efficiently
And the whole vange of bandle dry ceil zubes
an orchestra from the and bhatteries or the
low notes of the drums Jarge six wvolt storage
o the high notes of the battery tubes. it is a
piccolo are faithfully re- wuniversal rheostat in
produced, It is the peer every sense of the word,
of Audic Frequency
Transformers.

More than (30 Federal Standard Radio Paris
offer the Radio ewnthusiast o complete line
of guaranteed paris of one gquality,—the besi.

eoderal

RadioEquipment
Fedpral Telephone and Telegraph Company

BUFFALO, NEW YORK
PITTSBURGH BOSTON NEW YORK PHILADELPHIA CHICAGO
SAN FRANCISCO BRIDGEBURG, CANADA LONDON, ENGLAND

General Electric Dynamotors for C.W. Transmission

Driving Voltage Plate Voitage Mills
i2 550 130
8 400 90

Made for the United States Army Air Service. Equipped with a
Dubilier Filter System:. Using 2 13 MF. 1800 volts Mica Condensers.
Ball Bearings Hquipped. All new, in original cases. Price $29.75.

Half cash with order-—balance collect.

We also have: (W-236 Sub (Chaser Telephone _Transmitting and Receiving Sets
including :—Remote Control System, Power Amplifier, Loud Speakers, Tubes. Spare

Microphone, ete. Can be tuned down to 150 meters.

EKSAF TRADING CO., 1515 Eastern Parkway, Brooklyn, N. Y.

AT LAST!

An Attractive, Conservative

DEFERRED PAYMENT PLAN
For The Purchase of Everything in

RADIO APPARATUS

I N NN NN NN NN

Complete details sent on request without obliga-
tion; Or, send 25¢ for a year’'s subscription to the
IODAR SERVICE BULL TIN, which will be
atlowed on vour first purchase. The Bulletin con-
tains & ‘little of everything’ of interest to every
rsu‘h?1 man. .Don’t wait, write now to Dept., 41
of the

IODAR SALES COMPANY
114 So. Oak Park Avenue

SOUTHERN RADIO CQRPORATION

Radio Engineers and Jobbers

OQAK PARK, ILLINOIS 905 Realty Building, Charlotte, N. €.

4
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URKOIDS

THE SUPREME INDUCTANCE

The Curkoid of a vear ago was the best inductance known. We now present our im-
proved C(urkoid after months of research and test. It is wound in the same form—a Cur-
tate Epitrochoid—but has proportions which result in 259 increased effectiveness.

Curicoids are not affected by any exterior influence or body capacity whatever. They
have very low distributed capacity, high inductance, extremely low high frequency resist-
ance--and this resistance “does not rise with the increase of frequency as rapidly as with
other types of inductance” (unsolicited comment). All these make our resonance curve

- very acute and of greater height.

Our new model #3 Couplers are the only accurate seientific method of coupling inter-
changeable inductances, They produce perfect threading of the magnetic flux fields, They
have micrometer movement of 1/400 inch to one graduation on the dial.

Essentially our products are improvements that make radio worth while.

Dur booklet giving tried and approved hook-ups, general authentic information, radio
data, ete., Price 10ec.

CURKOQOIDS

{urkoid Triple Coupler............ e .$8.00 e et e s et
Curkeoid Dnal Coupler ............. .00, .. 600 F
Tuned Radio Frequency Uhnit dillustrated) ... S.00  Ng 300K ... ..o,

Dials feach) ...t e 1]

No. 20K i ciiasrtnaar o assseaas 1o40

NN, K i P vaveseresenss 150

NWoo &f S et et seacereratiaearasanaa ereree. 1BO

No, 0K ... it raionn erceereaess 1.60

No., 7K . ..veivenvnnn ceaanaens cirrcrsescacs 18D

No. 100K .. iiniveicinrnacas crereeseaaes 190

T 1 1) O I 4]

RIEGER
RESEARCH
CORP.

112 West 44th St
New York, N. ¥.




SUPER VALUES

LOUD SPEAKERS

List Our
Price Price
$60.00 Magnavox Type R 3...........$51.00
35.00 Magnavox Twpe R 2........... 29.50
26.00 Atias Amplitone. ......... .. ... 19.50
161.00 Western Electric 10 A, ,........ 125.75
55.00 Western Electric 10 D.......... 44()0

30.00 Music Master.......... i

PHONES
Brandes . ............... e $5
N & K German.
Dictograph

CONDENSERS
3 Plate Yernier .
2z ¢ i

FADA NEUTRODYNE PARTS

Qur
$25,00 Price

$18.78

TUBES
U Vv 200 Radmtron
U Vv 201 A

199

AUDIO TRANSFORMERS
List Price
$4.50 All American, 3 to
4.75 All American, 5 to
4,75 All American, 10 to
4.25 Jefferson 4 to
..00 Jefferson 10 to
$4.50 Thordarson, & to
4.00 Thordarson, 314 to 1
150 Kellogg (801) 444 to
4,50 Kellogg (502) 3% to
5.00 Gen'l Radio 3 to
TO0 AMeriCan . ....c.ooveeesirinieeans

All Mail Orders Shipped Promptly. Send
Money Order, including Postage

Write for Our Catalogue A

HANES-ZENER CO.
The RADIO MAIL ORDER HOUSE—

Known for Low Prices

3 WEST 28th ST.,, NEW YORK CITY

Our Price

CLEARANCE SALE
Here are a few items that I
am selling off at greatly re-
duced prices. Send for list of
other bargains.

Type C Baldwin Fones..$10.00
Type E Baldwin Fomes.. 10.00
Type F Baldwin Fones.. 12.00
4000 ohm Brown Adjust-

able Fones........... 16.00

Type E-2 3000 ochm Ever-

ett Fones. .......... 5.00
Type 2-A 2000 ohm Strom-
berg-Carison Fones.... 5.00
2400 ohm Kellogg Fones. 5.00
Type 1002-C 2200 ohm
Western Electric Fones 8.00
50-W 1100 ohm Federal
Singie Fones........ 4.00
Federal Pleiophone Loud
Speakers . .. 5.00

THE RADIO STORE

562 East Colorado 5t.
Pasadena

Calif.

Make Your Own Alkaline
STORAGE B BATTERY

Artistic and  subs ldmml
wack  complete  with
tubes 4% 7 diam. by
separators and e

22 Volt
45 Yolt
: 78 Volt
- quality drilled Edison
clements  with nickle wire
10¢ per pair,

Test tubes, per doz., 50¢

Hard rubber separators, per doz, 20¢

We can furnish complete batteries f you so desirve,
18 Cell $6.00 36 Cell $9.50 80 Cell $12.50
Full directions with all shmmpma
Entire satisfaction guaranteed or money refunded.

SIMPLEX MFG. CO. WILKINSBURG, PA.

{Patent Pending)
THE PERFECT SYNTHETIC

CRYSTAL DETECTOR
SENSITIVE OVER THE ENTIRE SURFACE

No Hunting for “Bpots.” Loud  and  Olear.
“ndorsed hy Thousands of Ratisfied {isers,
Sensitiveness Price

Guaranteed Mounted 50c’

14K, Goid Supersen;.itive
RUSONITE CATWHISKER, Price 25_‘:
Permanent. Will not Oxidize.

RUSONITE REFLEX (,RYSTAL

Manufactured Expressly for Reflex Circuits.
Will Stand Up Under Heavy Plate Voltage.

Price
Mounted $1'00
Order from your dealer or direct from

RUSONITE PRODUCTS CORP,
15 Park Row, Yew York, N. Y.

Guaranteed

120 ALWAYS

/f D{ET?EN VAC(!UM

mi:r Gperaton om vingle dry oo :
i \ i o “wisheut - n'balhry. i 4
ol et st wirii e
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Dielectric Strength that is
Constant under varying climatic
temperatures is the property of
phenol resin insulation

Combined with this dielectric
strength are the additional advan-
tages of mechanical strength, free-
dom from moisture absorption, last-
ing beauty of finish and color.

The leading manufacturers of
radio parts and panels have adopt-
ed phenol resin insulating materials
because they give uniformly satis-
factory service under practically
all working conditions. V

BAKELITE
Condensite

RgepMmAaNOL

BAKELITE CORPORATION

are the registered Address the Divisions
Trade Marks for the
Pheno}' RESXH Generul Bakelite Co. % West 40th Street, New York
Products Condensite (o, of America RBloomiield, N. J.

- . - - s Gt Ehicnen
manufactured under Redmanol Chemical Prod. Co., 636 W, 2u2nd St.. Chicago

patents owned by
BAKELITE CORPORATION

THE MATERIAL OF A THOUSAND USE
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h | eer Ssation
of Modern Radio
FRESHMANS

OISELES
TESTED MICA
CONDENSER

»

PavEIYE WENTOD
A bR

Through the accuracy and dependability of
Freshman {londensers, hook-ups and circuits
have been perfected which have completely
revolutionized the art of Radio Reception.
These little Storers of energy and Rectifiers
of Radio Current are the very heart of a
well built radio set.
The proper fixed condenser will make all the
difference in the world in the reception, clarity
and selectivity vour szet affords.

Capacity

Capacity

The FRESHMAN is so designed that constant
equal pressure is exerted on the «condenser
plater over the entire srea., They are the only
eondensers that do this and therefore the only
condensers that uvoid noises, which are due to
variable pressure on the plates,

At your dealers, otherwise send purchase

price and you will be supplied postpaid.

@CIS. resi'lman C(;. II’IC.

Cadiol Gondenser ¥rooucts

106 SEVENTH AVE., NEW YOR

m—_T
You Must Use

RHEOSTATS

To get the best possible results from
your set—no matter what type it is.
They guarantee mnoticeable improve.
ment in your reception.

6 Ohms.....$1.00
20 Ohms..... 1.25
30 Ohms..... 1.30
25¢ extra with dial.

Buitable for either table or panel mounting
Condensite base, high grade zresistance unit,
attractive knob. Adjustable shaft to any thick.
ness panel,

All Amsco Products at your Dealers
‘Write for complete descriptive literature on
our complete line.

AMSCO PRODUCTS, Inc.
Broe » ayet l:s., H York

aver rgeeiver,

‘This type wseid by
$10.88. Ball cariridges 5 5 per 1o,
ing kit 85 cents. 872 page eatalogue A0 eents, Circnlar

for? centatamp, Fstablished 15 E

E, F. Price
noers vlean.

ERANCIS BANNERMAN SONS,

BUILD YOUR UWw

With “RAsCO’’ Parts!
T you need small radio parts
in & rush, ¥ 0 wi
supply them ¥, hetrier
and quicker than any one
Be sure to gei our great 68-
page cataiog. Over 500 differ-
ent parts, 300 illustrations,
‘This catalog contains 75
Hook-Ups, all
own, Lhie (o

Yaeuum Tu
values bein, i
Teat cost, ca1alog sent oaly

ipt of i5e, stamps

nn,
fiadio Specialty Co., Ine,
$0) Parkn Place. New ¥ark

oy

409,
Discount to retailers. All standard lines
of radio goods at this price.
Inquiries given our prompt actention.
R. R. GARRICK
#91 Homestead Ave.,
Beechwaood, Upper Darby, Pa.

RHAMSTINE*

The Rhamstine® WVictophone replaces the re-
producer on your phonograph and transforms
it into an ideal loud-sepaker. $7 50
post paid. .

J. THOS. RHAMSTINE*

2162 E. Larned 5i., Detroit, Mich.
“Maker of Radio Products

KENOW ¥OUR TUBE

wh tube individually, in our o
ing up to stundard aree discarc
ch tube WE SUPPLY A CHARACTERISTIC
with amplifieation constant, mutual conduet-
@ . plate resistance, of

Immediate deliveries on Radiotron 2006, 201-A, WD-11,
WD-12, 1TV-199 and 216-A tubes.

DEALERS: Wriie for interesting proposition,

. W. THOMPSON COMPANY, Mattoon, [llinois

We {est
fubes not
With e

GURVE,

 laboratory.
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Radio Ammeter

Radio ¥requency Ammeter
3.in, Dials, 234 -in, Secales

Z-in. Dials, 2-in. Scales

A Type BX Radio Frequency Ammezt-r
in the transmitting circuit will indicate
the strengthof the current in the anten-
na, which, inturn indicates the effective-
ness and character of transmission.
A Type BX Voltmeter, in the “B”
battery circuit, tells the condition of
the battery and will also detect weak
and dead cells of the battery,

A Type BX Voltmeter across the fila-
ment circuit will pay for itself by in-
creasing the tube life. The vacuum-
tube filament is designed for a certain
amperage and v:ltaze. Values of
current or voltage below th~ standard
will decrease the efficiency of the set.
Values above the standard, even the
slightest amount, will materially
shorten_the life of the tube.
Type CX Instrumen‘s hav-. 3-inch
dials and 2%, inch scales, otherwise
they are the same a= the typ: BX.

WESTINGHOUSE SALES OFFICES

Albany, N. Y., dournal Bidg.
Atlanta, Ga., 127 Peachtree St.
Baltimore, Md., 121 K. Baltimore 5t.
Boston, Mass., 10 High St.
Buffalo, N. Y., Ellicott Square
Chicage, I, 111 W. Washington St.
Cincinnati, (hio, Third and Elm Sts.
Gl%velzmd, Ohio, Euclid and East 14th
wrle

Columbus, O., Third and Rich Sts.
Dal‘las, Texas, Akard and Commerce

Dayton, (., 14 West Fourth St.
Denver, Colo., 910 Fifteenth St.
Detroit, Mich., 15635 Sixth St.

El Paso, Texas, Oregon and Mills St.
Houston, Texas, Main and Congress

Y

Tn{%ianapulis. Ind., lilinois and Market

Sts.
Jacksonville, Fla., East Union and
fonia Sts.
Kansas City, Mo., 1012 Baltimore Ave.
Twuisville, Ky., 312 Fourth Ave.
l.os Angeles, Cal., 420 8. San Pedro St.
Memphis, Tenn., 130 Madison Ave,
Milwaukee, Wis., 426 H. Water St.
Mi;\xngémolis, Minn., 2303 Kcennedy St.,

New Orleans, La., 821 Canal St.
New York, N. Y., 165 Broadway.
Norfolk, Va., 300 Main 5t.

Omaha, Neb., 1819 Farnam St.
Philadelphia, Fa., 1325-1329 Chestnut

t.
Pittsburgh, Pa., 206 Fourth Ave.

festinghouse

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

Instruments

Radio Voltmeter
2win, Dials, 2-in. Scales

Accurate
Reliable -

Economical

Ask nearest office for Folder 4471-B

Westinghouse Electric
& Manufacturing Co.

Newark Works, Newark, N. J.

Portland, Ore., Sixth and Qak Sts.

Richmond, Va., Seventh and Frank-
lin Sts

Rochester, N. Y., 119 E. Main 5t.

8t. Louis, Mo., 717 So. Twelfth St.

Salt Lake City, Utah, Second South
and Main Sis.

San Francisco, Cal., I Montgomery &t.

Seattle, Wash., 3451 E. Marginal Way.

Sp:’)kane. Wash., Riverside & Stevens
Sts.

Syracuse, N, Y., 8. Warren and k.
Wash. Sts.

Tacoma, Wash., 8.
merce Sts.

Toéedo, 0., Madison Ave. and Superior
St

1i1th and Com-
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CLASSIFIED ADVERTISEMENTS

5ix cents per word per insertion, in advance. Name
and address must be counted. Each initial counts
as one word, Copy must be received by the I1st of
month for succeeding month's issue. NOTE NEW
CLOSING DATE. :

IMPORTANT ANNOUNCEMENT
TO ALL TRANSMITTING HAMS
Effective with the next QST, we will have
a special section of Classified Advertisements,
at a special low price, for New QRA’s.
Copy must list only the following—THE
CALL, NAME AND ADDRESS OF HOLDER.
The charge is 50¢ straight, cash with copy.

EVERYTHING FOR THAT EDISON B. 100 YOLT
BATTERY ALL READY TQ ASSEMBLE--FUMED
0OAK CABINET, ELEMENTS WIRED, SOLUTION,
TEST TUBES. SEPARATORS, $%14.00, SHIPPING
WEIGHT 25 LBS.; 4% 100 VOLT UNITS, $60.00'
GREAT FOR TRANSMITTER POWER AMPLIFIER,
HIVOLTAGE TUNGAR ‘(."HARGERq CONSTRUCTION
SHEET, 50¢, GLASS TEST TUBES, ANNEALED, 3,”
3¢, 1”7 4¢, SHIPPING WEIGHT t OUNCE, LARGEST
SIZE TYPE A ELEMENTS READY DRILLED AND
WIRED 10¢ PAIR. DRILLED 7¢ A PAIR. COMPLETE
CELL, INCLUDING SOLUTION 18¢&,  SHIPPING
WEIGHT 3 OUNCES. TYPE G ELEMENTS READY
DRILLED AND CLEANED B¢ PAIR. 2 POSITIVES,
I NEGATIVE 8¢. 3 POSBITIVES, 2 NEGATIVES 11¢,
MAKES A WHOPPER OF A TRANSMITTING BAT-
TERY FOR 50 WATT TUBES, 1!, OQUNCES PER
PAIR SHIPPING WEIGHT. HAVE A LOOKSEE,
SAMPLE 5 ELEMENT CELL 25¢ POSTPAID. EVERY-
THING 170 MAKE UP THE HIGH CAPACITY 5
ELEMENT CELL, INCLUDING SOLUTION, (ELE-
MENTS DRILLED) (20¢ CELL,) SHIPPING WEIGHT
5 OUNCES., 999% PURE. SIZE 20 SOFT DRAWN
NICKEL WIRE FOR CONNECTORS 1l4¢ FOOT. PER-
FORATED HARD RUBBER SEPARATORS !4¢, CAN

CORPORATION TRANSMITTER PARTS, SHIPPED
PREPAID, A RADIO STORE AS NEAR AS THE
POSTOFFICE. FRANK MURPHY, 4837 ROCKWOOD
ROAD, CLEVELAND, OHIO.

SPECIAL: Bakelite transmitting lead-in tubes, 16
inches long, corrugated, half inch bole thru (.Pnter
Price $2.50 oniy 44 left. The Buckeye HRadio Serv-
ice=Akron, (hio.

SELL: 450 watt Thor plate transformer
secondary center tapped 1500, $14, 150 Watt mounted
fitamment transformer, ailso Thor, handles iwo fifties,
$7. Eighth horse 1800 rpm synchronous motor, $290,
Sixth horse 3400 rpm induction motor, $#15. Al
110 wolts 60 cycles. Excellent condition.

3000 volt

above for

o9PQ.

3BSB.

FOR SALE: Grebe CR-9, received 2000 miles, $95.00
with ¥T-1 and two ¥T-2 $110.00, Johnston Coil,
R. F. D. 42, Laddonia, Mo.

RUBBER STAMP with large call letters 50¢; Radio-
gram and Relay Radiogram blanks 2Z35¢ per hundred,
Post Card 60¢ hundred. Send us your orders. Caro-
lina Printing & Stamp Co., Wilmington, North Carolina.
FOR SALE: A few 23 and 43 plate condensers at
factory cost, $1.28% and $1,75. Hard rubber insula-
tion. Metal end plates, Well made and reliable.
gi}:‘f:ie ¢ Producers, 1431 West 114 §t, Cleveland,
io.

SELL TWO “8" tube rectifiers $4.50 each, Guaranteed
good condition. J. Marvin Cook, Langford, S. D.

WE CAN SAVE YOU MONEY on any kind of radio
equipment. Our prices are guaranteed to he lower.
Send stamps for large price list. Cut Rate Radio
Co., P. 0. Box 472, Newark, N. Jd.

MASTER RADIO CODE in 15 to 45 minutes; Prac-
tice few minutes daily; qualify for Exam. in one week,
Station calls Licensed oprs. who as Beginners used
our method and made this record mailed on request.
C. K. Dodge, Dept. 8. C., Mamaroneck, N, ¥.

QRA 8WZ now Lee Davis,
burg, W, Va,

QSL—5end siamp for sample cards,

240 Carr Ave. Clarks-

BARGAIN: For synchronous rectifiers or gaps; two

Wagner H.P. synchronous motors slightly wused,
good as new, list $30.00, sell $20.00 each; one
Zenith % H.P. synchronous gap, list ?11000 sell
$50.00, €. . Endly, 22 Sturges Ave.,, Mansiield,

Ohio.

PORCELAINS FOR THE AERIAL.
ING "EM NOW. HELP SNAP THOSE SIGS OVER
INTO AUSTRALIA., OHIQ BRASS 0. PORCELAIN
ANTENNA INSULATORS BEST, QST SAYS 50, 5%
75¢, 10" $1.76 PREPAID. HOLES BUSHED WITH
COPPER TUBING, BRUSH ELIMINATOR ON OR-
DERS FOR 8 OR MORE. STATIC SHIELDS $1.00,
DON’T TRUST THAT HEAVY FLAT TOP OR CAGE
TO A SPINDLELEGGED INSULATOR, OB PORCF-
LAINS STRONG MECHANICALLY AS WELL AS
ELECTRICALLY. STAND OVER 3000 LBS. PULL.
3MI., CLEVELAND.

BARGAINS: 1 Grebe CR5 and RORK Amplifier, new,
cost %135 s=ell $75. f W, E. 10A Loud Speaker
m}:r,t ‘plSl sell $120 (used 1 month). A. Alger, Lorain,
Ohio.

a’ANTED; I;{':;trometer. ;ﬂzress ZR
Fifth Ave., Pittsburgh, Penna.

SPECIAL:

WE'RE ALL US.

Altwater, 525

Clapp-Eastham HR and HZ units—regular
price $40, special at $20—also Federal crystal sets
Yist $25, Our price $10 with phones; $5 without,
Buckew& Radio, Akron, Ohm.

‘WILL TRADE: or sell (,heap fot of slightly used
receiv'ng apparatus. What have you? What do you
want? Also have 2” spark coil, Tesla coil, ete.—9CAR,
BARGAINS: Two step amplifier $158; Five dial ommni-
graph $10; Chambless {ne Horse Power Steam En-
gine $8.00; Three 201 tubes $2.30 each: 200 tube
£2.80; Twoe Myer's tubes in sockets, $3.00 each;
Three Murad Radio Frequency Transformers, $10;
One Inch Spark Coil $3.00; Also wvariable condensers,

FOR SALE: Radio Instrument Co. type JM6 Radio
Frequency Amplifier, 3 stages radio, detectori 2
audio, with transformers for 170 to 450 meters, no

tubes. All like new. Original price 3130: will take
%78 for guick cash. K. B. Warner, QST, Hartford,
Conn.

GOVERNMENT PORTABLE APPARATUS: KW
500 cycle Exciter Generator, hand or beit drive,
$32.680; Yy KW 500 cycle Trunk transmitter and
receiver, $.25 00; 53 ft. Section Pole and Antenna
Equipment, $25.00; All of above compiete $70. Guare
antezd good condition. George Eaton, 1915 South
Twelfth, Philadelphia.

FOR SALE: 10 watt CW., IKW
Weh Receiver with twe step. SCUF,

FOR SALE: 1KW Type R Thordarson, $10.00; 1KW
Acme, $15,00; .01 Dubilier Condenser, 25,000 volts,
$25.00. George 8. Faunce, 30 Caloris Ave, Mill-
ville, N, J.

SELL:
tubes,

park and Splder

Inc'udes four
Good DX.

and fone set,
motor generator,

20 watt C.W.
three meters,

$125.00. Also twe special 30 foot steel radio towers.
R. F. Fowler, Frankfort, Indiana.

QRA 8ZH SAND Frank Fallam, 3’71 First Avenue,
Flint, Michigan. Please correct call books, Your
cards answered immediateiy,

FOR SALE: Acme Modulation tranformer, $4.00¢

Eldredge 0-3 Hot Wire Meter, $5.00; €302, %4.50;
Uv201, §3.00. 9BJ1, Denver, Colo,

honeycomb coils, rheostats, etc. All in good condition,
Jesce P. Burton, Box 232, Ashland, Virginia.

WESTINGHOUSE TYPE TF, 20 Watt phone and C.W,

complete, tubes 500 voit motor generator, micr

.'ZBZJ .

Write.
Kansas.

SELL: Five watter compiete, tube, transformers,

QST: Genuine Baldwin Fones, $10. New.
[.eland Gibson, SELT, Box 8, Whitewaier,

key. All brand new, #%175.00. Ralston Boone 124

Wythe Ave., Bluefield, W. Va.
124

variocoupler, 2 varlometers, new
Audiotron with adapter, American

ATWATER-KENT
5 watlt Radiotron,
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Beauty soldering iron for $25.00. 1. J.

Greiner, 2807
Tyson 35t., Phia., Pa.

FOR SALE: 2 Atwater-Kent Variometers and 1 Vario-
coypier in good condition $15.00. Marion Grabam,
Angola, Indiana.

A BARGAIN: Esco Generator, new, 400, 600, 1000
volts, 200 watts, 1750 RPM, $68. Also complete
parts for C.W, and fone at sacrifice. Bro. Adolphe,

College Laval, 5t.

FOR SALE: Complete 10 watt transmitter with 10
watt speech amplifier and motor-generator,
offer., Eimer Hagenbaumer, R. R. Na. 8, Quincy, Il

TUBES: Radiotron UV201, $4.00; UV200, $3.00;
“I)‘V,Dlhl' $4.00, H. Hall, 3717 42 Ave., 85, W, Seattle,
asfl.

REBUILT STORAGE BATTERIES for sale or trade
for standard apparatus. All batteries, guaranteed to
be in Al condition. $9ASJ, Box 237, Seymour, Ind.

QRA, 2PD, A. H. Hardwick, 35 East Highland Ave,,
Orange, N. J.

Vincent-de-Paul, Que. Can,

WQAZ's EQUIPMENT for sale. A 15 watt set using
three 5 watt tubes as oscillators, three as modu-
lators, and one speech amplifier. Best DX 1200 miles

during summer. Been in operation ounly seventeen
times, $400 cash. Holland Radio Co., Greensboro,
. €.

SACRIFICE—{irebe CR-8 slightly used. Perfect con-
dition. 350 cash. Charles Hunt, 301 Arden Park, De-
troxt, Mlchlgan.

HARD TO GET? ‘\Ve have it. Sheet fead,
tubing, ribbon and braid. PURE ALUMINUM ”
$1.30 square foot. Radio bardware our 5peciai‘ty.
E. 8 Harnson, 148 Lafayette S5t., New York City.

\VANTED Murdock moulded condenser sections, 1CIB,
Yarmouthville, Maine.

BARGAIN: Mu-Rad MA-13 $110.00; Dayton one step
amplifier $4.50; $8(m Loop $4.00; molded dials 20¢;
Panels 18Y; = 7 = Y% $1.05; 23 plate variables $1.75;
43 plate $1.95; Rheostats 454" Jacks 45¢ and 35¢;

Molded Variometers $1.50; Binding posts nickled 1¢
each; contacts lg¢; stops 1¢; Detector tubes $4.00;
$1.10 vernier adjusters 55¢; sockets 28¢; Antenellas
$1.05; molded knobs 2¢; all apparatus in original
new hoxes. Also used rectifier tube $2.00, Telefunken
wavemeter 200-6000 meters; Synchronous motor
$14.50; new multi phone adapter 95¢; grid and
phone condensers 10¢; R. F. transformers $2.50. J-Ray
Radio Co., 225 Chestnut, St. Louis, Mo.

copper

SELL: Two General Electric 1KW. 2300 d

FOR SALE: Burndept Ultra Il tube equipment,
deseribed and illustrated in QST page 25 July 1922,
One stage radio, detector, one audio. {omplete with
British tubes, $75. American Radio Relay L.eague,
Hartford, Conn. )

GUARANTEED same as new: Paragon RA-10, DA-2,
$90.00; $36.00 Tungar Rectifier, 8 amp size, $2() 00;
120 amp storage battery $10.00. Write for cumplete
list. Louis Metcalf, 9CDU, Greenfield, Il

TRADE: 550 wvolt Storage Battery, Graflex, Victrola,
L.aw Books, opera glasses; want motor generator,
transmitting supplies, Radio SDLY Brillion, Wis.

NAVY TYFE C.W. 936 transmitter and receiver com-
plete. Includes Receiving and Transmitting cabinet,
power amplifier, loud speaker, 2 generators and switch-
board, remote control box, 5 «1 and 3 VT-Z and
phone transmitter $150. &, Miller, 5214, 15th Ave,
Brooklyn, N, Y.

AUDIOTRON: FExcellent condition, guaranteed, gen-
uine double filament. .Highest bidder. 3GK, 24 Bos-
well Ave., Toronto, Canada.

FOR SALE: BAAG's 10 watt C.W. Transmitter, photo
and description upon request. €. H. Marsh, 2308
East Seventeenth St., Chattanooga, Tennessce.

SACRIFICE: Kimley “Sink” Rectifier Thirty Dollars,
Paragon RA10 Forty-five Dollars. Radio Corp. U.P.
1368 Transformer Seventeen Dollars. Three 5 watters
Twelve Dollars. Paragon Detector panel Three Dollars.
First money order for One Hundred Dollars takes
all. Everything same as new and guaranteed. Mec-
Guire & Rowe, Cambridge City, Indiana. 9CYW

RADIO GENERATORS—S00 Volt 100 Watt $28.50
each, Battery Chargers $12.50,

High Speed Motors,
Motor-Generator Sets, all sizes. Motor Specialties Co,,
Crafton, Penna.

ACE REGENERATIVE—RBeautifully finished Walnut
Cabinets, Single Circuit Tuner & Detector $31.50;
Two Step Amplifier, $31.50. Both $59.50. New and in
original boxes, only a few left. Send money order
with order. The Ortman Motor Company, Washing-
ton C, H., Ohio.

20 WATT C.W. panel mounted unwired and 110 DC
550 volt motor-generator $85. Also 500 cycle trans-
witter. Fhilip Orcin, 54 Cook Street, Brooklyn, N. Y.

FOR SALE: 2 step A.F. Amplifier $20. Honeycomb
regenerative and detector with B coils $44. 4 tube
neutrodyne (2 radio-det.-1 audio) %80, 2 step R.F.
and det. $40, or converted to Inverse dupiex $60.
Radio Apparatus built to order. €. Chandlee Pidgeon,
1343 Clifton 5t., Washington, D. C.

Qil Immersed Transformers, List $79.00, $25. .00 each.
Perfect Condition. One Thordarson Specnal 900 watt,
4000 voit, Brand new, $25.00, Write for more in~
formation. Kastenmayer, 417 Paige, Schenectady—
2GK.

I BRAND NEW UV 204, $85; Mounting for same,
$2.00; 1 Blubilier Variable Mica Transmitting Con-
denser $5.00., P. R. Kern, 1030 North Street, Read-

ing, Fa.
MAGNAVOX TYPE R3, Latest nationally advertised
reproducers. [ist $38. Introductory offer $25, The

factory sealed carton is your guarantee. Radio Central,
Dept. Q, Abilene, Kansas. )

C.W. and RADIOPHONISTS: OQur new synchronous
rectifiers will satisfy your need for a more sconomical
and reiiable plate supply. Output seven hundred to
two thousand volts at .4 amperes D.C. No generator
armatures to burn out. Synchronous motors and other
parts sold separatelv Write immediately. Klmlev
Equipment Mig. Co., 290 Winslow Ave., Buffalo, N, Y,
Attention L. W. Kimley.

ZATF—-New {QRA Pelham, New VYork,

GANG! A real DX receiver, tubes, batteries, etc. $50.
Apt. “B” 1114 West 28th 5t., Minneapolis, Minn,

that'sr -all.

NEW EMERSON Motor Generator 500 volt-200 watt,
$50.00. ¥. Magers, 2720 Patee 5t,, 5t. Joseph, Ma.

FROST TWOQ-—tireuit jacks 50¢, Old style 2 filament
Audiotron $4, Mica fixed condensers 32¢ and other
bargains, send for list, J. H. McDermott, 3 Henry
5t., Belmont, Mass.

COMPLETE Three quarter Kilowatt Transmitter with
Dubilier, $15. Roland Place, 350 Sprague, Fall River,
Mass.

SALE QR TRADE, Single circuit two step receiver
with tubes $40.00, trade for C.W. Forest Reine,
Brooten, Minn.

BUILD YOUR SETS with quality parts and get sure

results. Radio Parts Co., Box 56, Dunellen, N. J.
FOR SALE: 3 Circuit regenerative set, with brand
new tube, First $30; Harold Rice, Nebraska City,
Mebraska.

FOR BALE: UV199 Tubes $8.50, adaptors 75¢ $225
six tube Radio Instrument Co. receiver $150; Fada
$6.40; 23 plate vernier condensers, $4.25; Tuska pop-
ular two stage receiver $32.50. New stuff guaranteed.
inquiries answered. Richards & McElroy, Carrollton,

FOR SALE: 200 watt C.W. LC.W. Transmitter, Com-
plete with tubes and mercury-arc rectifier, 10 watt
C.W.-LC.W, & Fone, Complete with tubes and motor~
generator. Write for details and prices of these sets
and other apparatus. IRV, $So. Hamilton, Mass.

QRA—-3JC, San Angelo, Tex.

TWO 50 WATTERS, new sockets, 1000 volt meter less
resistance, 0-10 radio frequency meter, slightly used
$60. Aerial wire 7/22 700 feet tinned $4.00. Two
Telefunken 5 KW porcelain aerial insulators Corona
shields $15.00. J. Tubes $4.00. All brand new. Roden-
bach, 1542 E!more Place, Brooklyn, N. Y.
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DEFOREST VERNIERS .001 and .0015 with counter-
weights $20. Radio 27U,

EXCHANGE $80.00 DeForest set with complete set
of coils, Tunes from 175 meters to 25000 meters,
Copied European stations and works swell on Broad-
casting and Amateurs wavelengths, Will exchange for
Corona Typewriter., Vincent Rosso, Plaguemine, La.

TOOK OVER BUSTED COMPANY’S stock, What we
have is very cheap, new standard lines. C.W. meters,
etc. Write Radio Bargain Counter, Fort Dodge, lowa.
i8th Ave. WNorth)

TRANSMITTERS AND RECEIVERS overhauled, re-
paired, rebuilt and made to “percolate.” Any circuit.
Twelve years experience and up-to-date. 9CZP.

QRA ZAJ now Alan L. Schumacker, 58 Church Ave,,
Brooklyn, N. Y. 5 watts, Will appreciate and answer
a card. OM.

}svgiz Filament Heater, UInmounted, both $21.00, Radio

S50ME REAI. BARGAINS: New Paragon RA10 tuner
$80. New Amrad tuner, det. and 2 step, 3 circuit, $65.
Federal det. and 1 step, new, $22. Rectigon 6 amp.
charger, good tube, slightly used, $15. W.E. 10A
f.ioud Speaker, perfect Condition, $100. Brand new Am-
vad parts 1% list price. All items 209% cash, balance
%O.I;NFG. Richard Shafto, Westhampton, Richmond,
&, .

FOR BALE: Zenith pre-broadcasting two-variometer
tuner, absolutely new, $35. Tuska Type E 3-circuit
tuner with buiit-in antenna series condenser, $25.
K. B. Warner, QST, Hartford, Conn.

POSITION OFFERED—Rent, heat and light free to
one who will take over small radio stock and operate
department in one of Indiana’s best department stores.
Send references to Hen Shilling, Walton, Indiana.

WANTED: All A.RRL., members to know that we
give mail orders prompt attention. Try us. Tunwall
Radio Co. 9UL, Fort Dodge, fowa.

WANTED: Western Eiectric 211-A and 212-A new
é:“uben. Address “Transmitting” ¢/0 QST, Hartford,
onn.

RELAYS: Forest Electric $7.00! Genuine $30.00 value.
Quick acting. Capable of handling 500 W. #&” Plat-
inum points, Armature tension  adjustable. Non-
poh_nrlzed, Will make and break two circuits alter-
nating. FEight contacts—-four simultaneously movable
and four fixed. Built for gyroscopic compass work
on_ 32 volts. Can easily be rewound to any desired
voltage at a saving of $23.00. Harold R, Titman,
142 No. 16th Street, East Orange, N. J.

FOR SALE one highly polished radio cabinet taking
panel forty hy eight by three-sixteenths. A real cahi-
net for a reai set, $12. Panel for same drilled for twe
variable condensers two variometers and a vari i

PROTECT YOUR APPARATUS with small fuse wire
in dangerous places. Eighth, quarter, half, three-
quarter, one-ampere and larger sizes, three feet for
two bits. 8CZP.

FOR SALE: Alternators, 250 Watt, 900 Cycle, $25.00,
Two K.W. 500 Cycle Motor-Generator, $150.00, Dubi-
lier Condensers, .004, 8500 Voit, $4.50, Jewell Meters,
4% ineh 0-10 Radiation, $10.50, Type 33, 0-500 Milli-

ammeter, $5.00, Type 74, 0-10 A.C. Ammeter, 3$8.00,
General Radio, 0-5 Hot Wire, $5.50, 0-2.5, $5.25, Rol-
ler Smith, 0-2.8, $3.75, 900 Cycle Transformers, W,
E. J's, E’s, and G’s. General Electric 15 Watt Rec-
tifier Tubes, $6.80. Parts from Marconi Two K.W.
500 Cycle transmitters. Prices on Application. TRAVIS
RADIO LABORATORY RADIO 5-ZAK, 102 DIAZ ST,
SAN ANTONIO, TEXAS,

EXCHANGE: New and used “A” Batteries. 0-5 Jewell
TCA. Jewell 100v AC meter with multiplier for 150v
reading. 8v generators. New UV201, 1JV202 and KW
key. Want 110v AC 3 or 3 HP motor, 500 Milli-
ammeter or cash, H. M. Walleze, Danville, Penna.

TUBES: The originai old fashioned CUNNINGHAM
AUDIOTRON at $4.501 The genuine tubular vacuum
detector as patented Nov, 7, 1905, Jan. 15, 1907 and
Feb. 18, 1908. Double filament. Each tube guaran-
teed. The last of the Mohicans., Offer represents
exceptional buy on my part and must be acted upon
at once. Harold R. Titman, 142 No. i6th Street, st
Orange, N. J.

10” Porcelain Insulators only 60¢. Insulator {6 May
0OST. Equal to £5 in Test and 1/3 the cost. Lorain
Radio Supply Co., Lorain, Ohio.

INVENTORS: Protect your invention through A. M.
Wilson, Inc., Washington, D. . Over 25 weoars of
efficient, expert, confidential service. Shilled in Radio~
Electrical, Chemical and Mechanical fields. Qur iatest
illustrated Patent Book, giving much necessary and
very useful information which every inventor should
know, will he sent free upon request. Prompt and
careful attention. Highest references. Moderate fees.
Send sketch or model for our careful opinion and pre-
liminary advice, Write today to A, M. Wilson, Inc,
{Radio 3ARH) 310-16 Victor Building, Washington,

EDISON “B” BATTERY eclements, special for this
month only. Type A elements B¢ per pair. Type G.
elements 3¢ per pair. These elements have holes
drilled for connectors. § th. Can Edison solution $1.50.
Special low resistance 2 ampere capacity cell for
C.W. transmitters 16¢ per cell. Complete 90 wolt
storage “B"” battery using Type A clements includes
solution and rectifier $12. G. Zied, 830 Callowhill St.,
Philadelphia, Pa.

COPPER BRAID—best conductor known for RF cir-
cuits. Surface is what counts. Many mechanical ad-
vantages over solid wire, ribbon or tubing. [deal for
CW inductances, loops, OT’s, pig-tails, {ead-ins, etc.
Twenty sizes. WNo 16 for wiring receivers, fifteen feet
for 30e¢. 9CZP.

I will include with the purchase of a panel and cabi-
net, five Bradleystats, & potentiometer, taps and
switches for variocoupler, one Arkay Lam Switch for
the filament and one four pole double throw panel
switch complete for $25, All parts in good condition.

BAKYV, Richard Towell, 24 N. New Hamp. Atlantic City,

4GX's 20 watt set for sale. 2300 mile DX record.
Have put in 100 watter. Complete $90.00, Send for
photo. Holland Radio Co., Greensboro, N. C.

BARGAINS: Connecticut J107 Condensers, $5.00; Acme
50 watt C.W. Transformer, $8.25; Ferbend Wave Traps
':&Q‘S.OO, All new, Postpaid. ¥Van Blaricom, Helena,
Montana,

FOR SALE: Ome 1.2 Kilowatt 3000 volt Motor Genera-
tor set, consisting of two 1500 volt, 600 watt Gene-
rators, mounted, on sub-base, by flexible couplings te
a 2 Horse Power General Electric, type RI General
Electric Induction Repulsion Motor, 100, 220 voit, 60
cycle, single phase; also one spare 1500 voit Generator
for above wmet.. Motor Generator complete $350.00,
spare Generator. $145.00 F.0.B. Kansas City. 3. E.
Adair, 100 West Fourteenth Street, Kansas City, Mis-
sourd,

126

EDISON ELEMENTS for storage B batteries, six to
ten cents per pair postpaid, depending entirely upon
guantity ordered. 1 handle only sirictly first grade
foll capacity clements. A, J. Hanks, 107 Highland
Ave., Jersey Qity, N. J.

WANTED: Omnigraph Magnavox, W. Brewn, 5708
Kerwin, Detroit, Mich.

WANTED A microphone that will put out music and
voice in good shape for a large transmitter—Box H
¢/o QST.

FTELEFUNKEN and Crociter-Wheeler BO0O cycle motor
generators. Dubilier .004 transmitting condensers $12.
Henry Kienzie, 501 East 84 Street, New York.

200 to 28000 Triple Geared Set. DeForest parts,
including Honeycomb Coils, $25.00. Lock Box 81, May-
port, Pa.

MICARITE. CONDENSER: A condenser that can _ he
adjusted to any capacity from 00028 to .006 MLF.D,
For transmitting or receiving, Tested at 2000 volts.
NELSON RADIO LABORATORIES, 1773 CARLYON
RD., CLEVELAND, OHIO,
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RADIO FREQUENCY LABORATORIES, Inc.

announce the development of the

BALLANTINE VARIOTRANSFORMER
{(Model 5)

For either At dealers or

panel or base sent postpaid

mournting Price $9.60

The new R. F. Transformer that is
Variable thruout range of 170-550 meters

For the keen amateur and the appreciative broadcast fan, the com-
ing season will be marked by an increased use of radio frequency
amplification. And the fixed coil type of transformer—with satis-
factory amplification inherently limited to one or two very narrow
resonance peaks—will of necessity give place to an instrument
better suited for the newly extended schedule of wave lengths.
Such an instrument-is presented in the BALLANTINE VARIO-
TRANSFORMER~—the only transformer having both primary
and secondary windings continuously variable to give consistently
high amplification at all wave lengths.

4 mnlzmatwn with the Ballantine Varnwrransformer,’
25 pages of theory and practice sent free on vequest.

BOONTON RUBBER MFG. CO.
124 Fanny Road '

Boonton, M. J., U.S. A,
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At the suggestion of several A.R.R.L, members, we made certain
wechanical refinements in the Famous Ba;ketball This Variometer
is now provided with brackets for base, as well as panel, mounting.

The.shaft diameter is now 4", which is standard.

Ever since we introduced the Basketball, this Variometer has been
the most efficient ELECTRICALLY. Condenser effect and distributed
capacity are practically climinated.

Due to the development of automatic machinery, we have been able
to reduce the price in gpite of the mechanical improvements noted
above, Price ag illustrated, only $3.75.

Order Type 3850 from your Dealer or remit ct to us, and we will

sae you are supplied.
PISE 8 TURES FOR BERT DX

They occupy small space, need no elecirolyte, do not freeze, “There is na fila-
ment to burn out.” We shall appreciate_peceiving 2 copy of your service recovd.

AMERICAN R4DIO AND RESEARCH (ORPORATION

205 College Ave., Medford Hillside, Mass.

Dealers in Principal Cities and Towns.




