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A
The Ideal Tube
For the Call of the Open

RE wyou spending vyoor vaecation in the
North Woods—at the seashore—in one
of our many great national parks, or are

you motoring across conntry? In any event the
new (unningham dry hattery detector and
amplifier, type G-2 29, makes it possible for you
tp take a radio reeetver, which will be hght in
weight, compact in design, and highly eilicient
in operation. It is the speciaj filament in this
tube, having a eurrent s0 low that it may ve-
seive iis supply from standard No. 6 dry bat-
teries or oven from ordinary fashlight bat-
teries, that makes possible this wew and inter-
ezting application of vadio.

The receiving set yoa now have can be

T !lbf readily adjusted to use this new tube and be a
Every souree of umse and pleasure on your vacation
T trip. Im any event your dealer can give you

t/se nseful suggestions for the purchase or construc-

tiom of a highly eficient and practical poriable
E




SEPARATE FILAMENT

Grid Leaks
Meters

Condensers

Filter Reactors
Power Transformers
Choke Coils
Inductances

Motor Generators
Kenotrons and

All Parts for the

Amateur Transmitter

This symbol of
guality is your
protection.
Sales Department

233 Broadway
New York, N. Y.

Ewery licensed transmitiing
station needs this. booklet.

FILL IN AND MAIL
THE COUPON
FOR YOUR COPY!

and all parts necessary

for power supply,

Phone, [ C.W. and

C.W. circuits are shown

in this new RCA book-
let.

Parts

»Corporation

of America

District Sales Offices
10 South La Salle Street, Chicago, Ill.
433 California Street, San Francisco, Cal.

TRANSFORMERS

Amateur Transmitter

i1ADI0 CORPORATION 0K AMERICA,
S5u1TE 8000, 233 Broavbway, NEwW YORK,

{(JENTLEMEN : Please send me, without echarge, your
new booklet “Amateur Transmiller Parts.”

ANUME o vrrvasrcvcrrnsrssssssrvensstronisranrne
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Are You Fixed for Fall?

The active radio season will soon be upon us. As a live amateur,
your set and station will, or should be, completely eauipped and
“rarin’ for DX.”

How are you fixed as a League man? (ot all the “AR.R.L.
Apparatus” you need? For vour guidance and couvenience, here is
a list of what you should have.

The A.R.R.L. EMBLEM. The outward badge of the true
amateur. Now, as never before, should every A.R.R.L. man
wear the black and.gold_ gliamond that tells the world who and

the eyes of all intelligent observers. The AR.R.L. Emblem,
in extra heavy rolled gold and black enamel may be had by
League Members, in either lapel button or brooch pin mounting, post-
paid for $1.00.

CUTS OF THE LEAGUE EMBLEM, to print ag illustrated above,
Used on your Stationery and report postals, ete., vour standing as a real
amateur, an A.R.R.L. man, will be carried wherever the mail penetrates.
League Members can buy a cut of the “A.R.RL Diamond” at $1.00,
postpaid.

OFFICIAL A.RR.L. MESSAGE BLANKS. As necessary as his
key to every transmitting “ham.” Pads of 100, 35¢, or 3 pads for a
dollar, postpaid.

ILEAGUE LETTERHEADS. When yvour tube’s blown and you
write instead of radio—do it on an A.R.R.L. Letterhead. It will add
prestige and dignity to your correspondence, To members at the fol-
Esowigg prices: 1000 sheets—$6.00; 500—$3.25; 250—%$1.70; 100—
$0.75.

BACK COPIES OF QST. You can’t afford to have yvour files in-
compliete., Here is a very special offer—a bargain! QST for May
to August, 1917, inclusive; June 1919; April to June 1920, inclusive;
Mareh to September, 1921, inclusive: April to December, 192..., Jan-
uary to June, 1923, mcluswe And all for only $3.00, postpaid.

A BINDER FOR YOUR QS8T’S. Are your precious copies stacked
up loose somewhere, liable to loss or “hborrowing”’ by some other
ham? Gather them together in our special binder! Dark red, gold
QST oun back and front. Complete, with two clips, postpaid, $1.50.

MESSAGE DELIVERY CARDS. Ready to be filled out and
mailed. On U, 8. Stamped Postals, 2¢ each; l¢ apiece without stamp
{for Canadians ete.) Postpaid anvwhere. Stock up now!

AR.R.L. LOG SHEETS. A necessity in every shack. Designed by
hams for hams., 814 x 117 bond paper, punched for standard 3-ring
looge leaf binder. 125 sheets postpaid, $1.00; 500 for $3.50.

Please address all correspondence to- QST or THE- AMERICAN
RADIO RELAY LEAGUE at

1045 Main Street, Hartford, {onn,

HAVE YOU JOINED OUR 4. R.R.L.7
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J L. Reipartz 271 Hartford Rd. So. Manchester
. B Fauncher %8 Franklin &t, Westerly
R. P. Slayton Burlington
" H. Pierce Jdordan High Sechool Lewiston
H. R. Melane Luconia
A. 8. McLean 288 Main St. Springfield
P. F. Robinson 149 Hollis Ave. Braintree
NORTHWESTERN DIVISION
B. B. Bliss, Jr. 417 Bannock St. Hoise, Idaho
H, £. Cutting Box 517 Bozeman
K. W. Weingarten 3219 North 24th St. Tacoma
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PACIFIC DIVISION
4. V. Wise Bisbee Hizhway Walnut Grove, Calif.
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E. C. Garretie Colusa
ROANOKE DIVISION
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MARITIME DIVISION
K. 8. Rogevs 19 Tlpper Prince 5t. Charlottetown, P.E.X,
ONTARIO DIVISION
A. H, K. Russell 11 Pinewood Ave, Toronto, Ont.
QUEBEC DIVISION
A, J. Lorimer Buzzcll-Lorimer Co, Cowansville, Que.
VANCOUVER DIV!SION
4. T. North 17-15 Ave. W, Vancouver, B. C.
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E. Maynard Rox
Vincent Thomas 43
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ARE YOU A MEMBER OF OUR ARRL.?
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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 relaying of friendly messages between their stations,
for legislative protection, for orderly operating, and for the
practical improvement of short-wave two-way radiotelegraphic
communication.

It is an incorporated assoeiation without capital stock, char-
tered under the laws of Connecticut. [ts 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 manufacture, sale or
rental of radio apparatus is eligible fo membership on its Board.

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

Inquiries regarding membership are solicited. O wnership
of a transmitting station, while very desirable, is not a pre-
requisite to membership, a bona-fide interest in amateur radio
is the only essential. Correspondence shouid be addressed to
the Secrefary.
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Aagazine Devoted Eacclusive}y to the Radio Amateur

The Passing of the Pacific

Kangaroo Outclassed as American Amateur Radio
Signals Leap to Antipodes

ATS off to the 6th Distriet!! Here's
a long cheer for California aud
another for the Long Beach Radio

Club and the Radio Journal. And
here's a Tiger for the brilliant

Transpacific Tests!

The telegram from the Radio Journal
tells the story:

“Seores  of
almost every district
and New Zealond during Transpo
tests  ending May 30th, First re
tHon n mowme cases S0 feet from
loud speaker on one
tube. World’s records
smashed under bad
weather conditions in
Australin,  6JD - first:
across  with I7-word
wmessage from Radio
dournal to Wireless
Fusiitute, Unojficial
repori  Australia:
24RO, RIRD, FAEC,
SNQ, ECGW, 8D,
#BVG, 4BV, 84AVN,
SBUN. ¢HD, ¢CGM,
¢BUM, PD, LA,
sTD, <K, 8HRL,
3 O RXK, SURE,
'uugj_, "AUL, 8ZR,
SARC. New Zealand
unv/‘ﬁczal AJP SCL, 3YO0 {on lond
spoaie J, AHW, sXZB, sPX, 6Zd, GBZE,
GAJF, 6ARE, ALK, uZZU‘ GAPW, 6BNT,
r'.’iGD,, GAVN, 64 WT, 6BG, 6FH, 6GF, ¢BV,
GEM, i, sAWX, #BET, eAWQ, 6BWP,
ACGW, eBVG, 8BED, 6JD, iBX, 7PF,
FB, TAW, VEF, 3QK, 8AIO, oUR, 9UM,
"M( 8AYU, aDGW, o227, aAUL, s«UU,
g .‘UD, GJAPW, Arranging for tests in
a S { o fz D ]
Zealand, and wnaybe India. Wireless
stitute eompiling wmpletp veport from wll
over eoptinent (of. Australia, ete.) P
dent Harding to be vsked to zend »
messoge to (overnor General of lustra
{(Signed) Fredeviek, Radio Jowrnal,
Angeles.”

American  @mateurs from
read in &uefm,lm,
ifie

Lu(

How the Tests Were Planned

We quote from the Radio Journal as fol-
lows: “The committee for the American
Amateurs is naturally headed by the ama-
teur who conceived and worked the idea
up to the final details, R. J. Portis, Presi-
dent of the Long Beach ({Calif.) Radio
Club, the Long Beach Club as a whole
bemg sponsors for the tests. Other mem-
bers of the committee were Lester Picker,
6ZH, Sun l)legn, Hyman Fink, 6BRC, Los
Angdeq DuVall, 6BRS, Vemce, thf.,
F.W. Reed, Pasadena; C. 1. Taylor, GAIB,

fong Beach, Calif.;

Jack Betterley,

BAQW, San Bernar-

dino, Calif.; ‘T. RE.

Nikirk, oKA, Log

Angeles; €. Thomp-

son, 6UQ, Ban Fran-

visco; Louis Faleoni,
5ZA, Roswell, New

Mexico: Harold Du-

Vall, 6EN, Los An-

geles; and the Radio

Journal, Los Angeles.,

“R. J. Portis.....
conceived the idea last
fall, and the first let-
ter in veply to his
query to Australia
was written by H.

Kingsley Love of Mel-
August 8, 1922, Mr.
f.ove heads the Victoria section of the
Wireless TInstitute of Austraiia...... At
this time the idea was simply for a few
Pacific Coast amateurs fo attempt to send
to a few Austrahan ytations. Then the
Melbourne Argus, one of the largest news-
papers there, took it up; the Wireless
Weekly folowed suit and soon every see-
tion of the Wireless Institute of Awustralia
was interested.”

The tests took place during the month
of May. Enthusiasm in Australia and New
Zealand was intense, many special sets were
built {for the tests, the government took

rurt in the work of reception and in check-
ing the calls heard.

hourne, Australia,
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The American end had been well organized by the
comamittee with the aid of the facilities and co-opera- £
tion of the Radio Journal. Stations entering were -
assigned schedules and code combinations unless they
chose to take their chances in the “free for ail”
periods. Some of the codes were two-letter com-
binations but a few had as many as b letters, These.
codes in duplicate were on file in the office of J.
Malone, Esq., Controller of Wireless in the Prime
Minister’s Office at Melbourne. Many stations all
through the Western States had been rebuilt, new
equipment installed, snd everything put in finest
eondition.

Both ends were waiting eagerly when May 1st
arrived, and at 10:00 pM. Pacific Standard Time
the ether was torn wide open by scores of brand new

August, 1923

“ather busters,”
fortunately an
P.S.T. is FOUR p.m

station.
running tests from 1 to 1 A.M.
to 10 p,M. in Australia.

amateur
changed,
eomes 7

&

each eager to be first across.
error had been made—10:00 p.M.
. in Australia and 7,000 miles in
daylight is asking quite a bit for even an American
On the 15th the schedules
which be-

Un-

were

MESSAGES FOR AUSTRA.-
LIA ACCEPTED HERE

Antenna at 6JD, Los
Angeles

11 amperes—7000 miles

GJD—Rectitiers, Transiormers, Filter, and Sending Panel

Top view of the set at 6JD showing coils of Meiss-
ner circuit. Note the three knobs for operating
grid, plate, and antenna ciips. One 250-watt tube
unsed on this set during Tests,

6JD Shoots Message 7000 Miles

GJD) was first across, not with a “call
heard” but with a 17 word message which
was copied solid. Nor was that all; before
the tests were over 6JD had put three
messages into New Zealand and even with
the present incomplete report we know
that other messages weore mpled from
6BJQ, 8XBC, 92T, 9AUL, and $YO, This
took good s endlng’ »Latlon% but 1t also takes
a receiving operator to ‘establish records
and the operators were there. Hager hams
all over Australia and New Zealand were
engaged in the new sport of “Yank Log-
ging” and they s howod ability and persist-
enee that will soon make the best of us
cxtend ours elve» to beat them. When that
outfit gets its new sending sets gumg more
records will go to smash,

The Record-Smashing New Zealander and
Australian

Truly American Amateur HRadio must
look to its laurels., These men do receiving
that rhallenges our best and have begun to
hang up sending records. New Stations
are hemg rushed to completion and will be
on the air hefore many weeks are past.
It will not be another year before we sre
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QSO Australia and New Zealand. These
things make the Transatlantics seem mighty
small, and thev make it seem very curious
that qurope is unable to get into touch
with us at a time when two-way communi-
cation across the broad Pacific is just
around the corner.

THE MIGHTY SAUL.

List of American Amateur Stations That
Have Been Heard in New Zealand
and Australia, during or Before
the Tests

¢ A large part of tiu.s list is taken from that
ery live paper, . “New Zealand Wire-
less & Broadcasting News,” which
was introduced to us by Mr.
F. D. Bell of Wathamo,
Otego, New Zealand.)

1AJP, 1EL, 2FP, 3ARO, 3CL, 3ID, 8YO,
4HW, 1MY aAEC 5AK, BAX oDI 5FT,
5T, ZAS, BNO, BPB 5PX BbF, oXAJ
ofXAT 5XT, .,\ZAV oLB .;ZLT (‘APW
ALK, 6ARB, 6AJF, GAWQ, 6AVN bAHU
6ALV, bA“T GAWX 6AVD, 6ANH,
hAWP 6ABX, bARB bAPB GAHO 6ABX,
8AAK, 6ARB, 6ANH, GA\R 6AWQ, 6BM
4BV, (;BET bBWP GBED 6BCR, GBQC,
()BUN bBUM ()BUY GBIC 6BBC 6BJQ,
hBNT BBUG 6BG, 6BVG bBO 6CN,
8CBI, 6CGW, 6CU, 6CGM, 6EA, GEN
6ESH, ¢FH, GGD b(xF 6(:R 6(:(: bHD
SIF, bJD 6JN 6KA 6KU bPD 6PL GR.M
6TI GVM GXAD 6XBC 6XP, G?G GZR
62Z GZND bZMI 6ZW, bZH GZZU 7AW
7BJ, 7BX, 7GS 7LR 7LA, 7PF, 7PD 7SC
7SF, 'FTD, xZF 7ZU 8AIO SBXX $CEI,
RQKK 8ZW, SZY ¢3ANS uARL QAUL

Qs T 9

9ARC, 9AY0, 9APW, 9AAU, 9AWN,
9AJP, 9AWM, 9AYU, QBED QBX 9BSG,
9C VO 9CMK, 9CXP, 9CIP, SCNS 9CUD,
&‘9DPX, 9DGW, QDPD, QDSG, QDGE, 9DGW,
9GK, 9HRL, 9KP {voice), 3LG, 9IMC, 9UR,
9aUM, 9URE, 9UU, 9VM, 9XAC, 9XK,
IYAJ, 92T, 9ZR. Canadian 4BV. {Others

Copied in both Australia and New Zealand

probably (Canadian also, as recorders are
not familiar with intervals de, », fm, and
ad. )

The Star of the Transpacifics—6JD

Once in a while an amateur station makes
good records by good luck but &JD is not

2500 ohms

i50 turn  fo Ay s choke

R, Resistornce to compensate for line dhge dlue bo phate load.
The Hookup at 8JD

one of these. Bitz has a station that is
good all the way through and that deserves
the splendid record it has made. Heard
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7in half a dozen European countries, most
-0of Canada and a considerable part of
.South America, 6JD was the logical can-
didate for the honor of putting the first
.message into New Zealand.

The two wooden masts are 80 ft. high
;and 50 ft. apart. Between them hangs a
«age L antenna starting from a 7 ft. hoop

QsST

August, 1928

Western Electric) substituted temporarily.
With 2000 volts on the plate this gave an
antenna current of 11 amperes and mes-
sages began lighting 8000 miles away. The
“sink” rectifier, shown in one of the
pictures, has a 41" disc running at 3600
R.P.M., plate power being supplied by the
transformer shown and the output being

3Y0, Easton, Pennsylivania

at the far end and tapering a 67 cage
lead which runs 80 ft. io the set., The
-gounterpoise is made of fen %" copper
strips hung fan-fashion under the antenna.

The sending set is unusual; it uses a
Meigsner cireuit and the plate supply is
from a svnchronous rectifier. The sending
.set as shown has three sockets, ope for a

GXAD-6ZW, AVALON, CATALINA ID., CALIF.
The 100-set at the extreme left was heard on reduced power, both in the regular

fests and in privately arranged check-tests,

Fovratter and two for bO-watters. When
using low power the 50’s are J’if'ted out and
the plate wvoltage reduced, giving an an-
tenma current of 2.5 amperes. v uen ore
power is needed the 5 comes out and the
50s go in. At 1750 volts the antenna cur-
vent is then 7 amperes, And finally, during
the T.P. tests, all of these tubes were re-
"moved and a -wait tube (probably

filtered by the i0-henry choke wund B-micro-
farad condens Special attention is called
to the Meissner circuit of the sending set.
In this ecircuit only the antenna szystem
iz tuned. The sliders on all three coils
can be moved while the set s running by
turning the three concentric knobs on the
front of the panel. Note aiso the stunt for

“gXAD as usual got across.”

The big bottles were not used at all.

preventing flickering of the line voitage
when the key 1z worked.

GAWT, San Francisco
Conieal cage antennas scem to be the
style in California., Mr. Molthari's begins
with a 20-inch cage at the 80-ft. mast,
runs 85 £t. to anothar heop at the top of a
H5-ft. mast, then ‘drops 50 ft. to the set,
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tapering all the way till it is only 27
across at the lead-in. The counterpoise
consists of 50 wires and covers 1000 sguare
feet, being hung 10 ft, off the ground by
means of glazed porcelain insulators.
The sending set uses a single (-304 tube
connected in a straight Hartley circuit and
supplied with electrolytically rectified cur-
rent at 2500 volts. The rectifier consists
of, 120 jars with concentrated horax solu-
tion and plates 2” x4”. This set uses a
real * filter condenser—32 one-microfarad
units connected in series-parallel to make

QST h
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9AUL and 9ZT, Minneapolis

if there was any doubt as to the reasons
for the fame of Minneapolis it has been
pretty well cleared up by Smeby and
Wallace, owners of the twin ether-busters
9AUL and 9ZT. Few cities have a pair of
stations that van class with them.

9AUL uses an Electrose-insulated 8-wire
cage running in L form, the top being 45
feet long and 60 feet high. The top is 8
inches in diameter; the lead somewhat
smaller. The counterpoise is of six wires
45 feet long, suspended 10 feet high so as

From the “OK City” to New Zcaland \

T SAEC, Oklahoma City

a0 8 rmike” vcondenser that will stand the
plate voitage. The voltage is gupplied by
a pair of Aeme 500-wait transformers and
the flament is heated by an Acme 300-watt
filament transformer. To avoid the pest
of flickering filament voltage the plate sup-
ply iz driven off one side of the J-wire
110-220 line and the filament system off the
other side.

The antenna vurrent is 16 amperes! It
is no real wonder that GAWT had been
heard all over the U.S., Canada, Mexico,
and Hawaii before it began to hang up some
real records and reached China, Alaska,
and now fimally the Canal Zune, New Zea-
fand, and Australia.

to cover a strip 20 feet wide. The system
iz of copper wire and is varnished to pre-
venl corrosion.

The output of the plate transformer {(by
the way, it’s a re-wound Acme spark trans-
former) is vectified by a 144-jar chemical
rectifier and fed thru the two radio chokes
to the plate terminals of the two UV-204
tubes on the wall. The circuit is the regu-
lar shunt-feed Hartley circuit; the only one
that the tubes seem to agree with very well
altho other circuits seemed to be QK for
smaller bottles. When the plate voltage is
2200 the plate current iz 450 miliamperes
and 15 perfectly healthy amperes go whiz-
ring out thru the antenna ammeter. The

[’ . T

el

e
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station has been used but 70 nights and in
that time on full power it has been heard
in Australia, Jamaica, Engiand, France,
and Alaska; also on half power in New
Zealand, the West Indies, Panama, Mexico,
Hawaii, all the $States, most of (anada,
3400 miles S.W. of Panama, and 1600 miles
west of Frisco. When working 8's or s
{which means within 1000 miles) power is
reduced still further and an antenna cur-
rent of ¥ amperes used.

9ZT was begun before the Wallace home.
The lot was filled with an enormous ground-
ing system which has been useful for just
one thing, to show that an earth connection
is “debunque” at 9ZT. But that didn’t dis-
courage an operator who had been through

Nothing but Mars
AUSTRALIA

the mill in both the Navy and .ne old
Merconi Company; Wallace put up a fre-
mendous eircular counterpoise, 200 ft.
across, & ft. above the ground, and began
to work most of the Western Hemisphere.

Th antenpa is the old reliable fai-fop
inverted I. on 12 [oot spreaders. The
masts are 35 and 65 {ft. high, respectively,
and the top 50 ft. long.

The set still clings to the idea of start-
ing at the ground; accordingly, the plate
and filament transformer and the 120-jar
alectrolytic rectifier are in the basement,
together with a filter system made of four-
teen UV-1490 condensers and a “man-size”
iron-core choke. The high tension D.C.
then comes up to the one of the prettiest
operating rooms on record. The sending
set needs 1o comment except that it uses
the Hartley circuit, the favorite for the
250-watt tube.

The receiving set is equipped with two
wave traps, one coupled to the antenna
tead and the ofher directly in series.
These are necessary because there are 200

sending sets in the city and 9ZT must—and -

doeg—copy right thru the gang at all times.

It is rather easy to list the places where
97T has not been heard but we draw the
line at listing *“points reached” for a sta-
tion that can drop messages into Australia

w
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at 9,090 miles. The antenna current that
does this ranges from 6 amperes at 100
meters, to 10 amperes at 200 and 376
meters.

7BJ, Vancouver, Washington, U.S.A.

7BJ is the “Little Giant” of these tests.
When a set with three ¢-202 “5-watt” tubes
can casually flip signals across 8000 miles
of space it’s worth while to find out how the
thing was done. There isn’t room for all
of the story here so I'm going to give the
Department Editor a good chance to tell
the whole of it later in station descriptions.
He’s the right man to do it too, ‘cause he's
ex-7BK, personal sine “MN” who knows
7BJ and most of the other stafions in the

Whee! There's 6JD

LISTENS |IN

Northwestern from personal experience as
D.M. of that division.
5AEC, Oklahoma City, Okla.

Years ago Oklahoma City boosters went
around wearing buttons the size of a
saucer. The buttons were red and white
and they yelled at you “I'm from the OK
City—ask mel”, Well it’s still the QK
city if it can turn out stations like BPHEK
and BAEC.

The antenna is & conical cage 3 feet
across at the top of the 70-foot pole, taper-
ing to a 3" lead-in which drops off the 71-
foot pole, 94 feet from the first, to a sta-
tion at the ground level. Of course there
is & man-sized counterpoise of 18 wires
arranged in fan form 6 feet off the grouna.

The set is the big surprise—it uses only
four 5-watters, uses the old 1DH eircuit,
and a plate voltage of 700 from a synchron-
ous rectifier. It sounds exactly like &
thousand other sets that never get outside
the state——uniil you look at the antenna
ammeter. In spite of that sky-scraper an-
tenna and the low plate voltage the antenna
current iz 4.8 amperes. The adjustments
of this set are right,

Everything in the place iz home made——
everything; helix, vectifier, condensers,
maybe even the antenna ammeter. The
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helix is only three inches in diameter and
the grid ¢oil only ONE inch. This grid
coll is wound of 25 turns of No. 16 wire
and is shunted by a .001 microfarad vari-
able condensger.

Not exactly a “watt-burner,” is it? But
as we said before, there is a real antenna
and the adjustments are right. 5AEC has
not only been heard in Australia but in
Hawaii, Porto Rico, Mexico, Panama,
Alaska, most of Canada, and of course all
over the United States. A fine example
of & small set intelligently operated and
Take a look at BAEC, some of you fellows
with 50-watt tubes.

3Y0, Easton, Pa.

3YQ is almost on the Atlantic coast, a
teriffic handicap when shooting at Australia,
yet this is the station that was copied “all
over the place” on several occasions. And
it was done with a loud speaker at that.
To be sure the receiving set used 5 tubes
but the result was a signal that ran the
operator out of the room, which isn’t bad
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at 9,000 miles, even for a good husky ama-
teur station.

The antenna, for a change, is of the T
type, 75 feet long, apparently quite high be-
cause the lead-in is 90 feet long. As usual
there is a big healthy counterpoise 10 feet
off the ground. The set uses two 250-watt
UV-204 tubes in the Hartley circuit, the
universal favorite for these big fellows.
3YO0 does not yet use a rectifier and filter
but the situation is saved by the fact that
the tubes are at least used “on hoth sides
of the cycle”.

Because the set is worked below the an-
tenna fundamental the antenna current of
6 amps. is not what one would expeet off
hand, but any doubt as to the punch of 8YO
can be nicely done away with by looking at
“Calls Heard” for the last year and then
turning to the “Brass Pounder’s League”
of which 3YO is a charter member. Mr.
Parkes didn’t seem to think it worth while
to tell us where the station has been heard
but it doesn’t matter—except perhaps to
a few folks in Central Asia who don’t own
200 meter tuners.

SR,

The New Amateur Regulations

How They Happened and What They Mean
to Us Amateurs

N June 28th new amateur regula-

tions were signed by the Depart-

ment of Commerce and issued in

the form of General Letter No.

252 addressed to Supervisors of
Radio and others concerned, thereby end-
ing several months of watchful waiting
ou the part of the whole amateur frater-
nity. This article is more or less a con-
tinuation of the recent history of amateur
regulation as outlined in our leading edi-
torial for July, and the reader not famil-
iar with the subject should consult that
article for an understanding of what has
pone hefore.

Tet us first present the new regula-
tions and then discuss them more in de-
fail:

“General and Restricted Amateur Radio
Station Licenses will be issued permitting
the use of any type of transmitter (C.W.,
spark, ACCW. LCW. unfiltered C.W.,
and phone) with the restriction that when
using pure C.W. they are authorized to use
wave lengths from 150 to 200 meters and
when using spark, A.CLC.W., L.CW., un-
filtered C.W. and phone the wave lengths
from 176 to 200 meters only con be used,
The types of transmitters must be specified
in the application and the license.

“Special Amoteur Rodio Station Licenses
will be issued permitting the use of pure

continuous wave transmitters only, author-
izing the use of wove lengths from 150 to
220 melers.,

“For the purpose of wpplication to wma-
teur stations, pure C.W. is defined as fol-
lows: A system of telegraphing by con-
tinuous oscillations ‘v which the power
supply is substantinlly direct current as
obtained from (1) a generator, (2) a bait-
tery, or (3) a rectifier with an adequate
jilter. (A jilter is not deemed adequate if
the supply modulation exceeds five per-
cent, )

“(Feneral, Restricted and Special dma-
teur Stoations are not permitied to use a
transformer input exceeding ome kilowatt,
or equivalent of this power based upon
watt input to plates if tubes are used,
{Where input rating of tube is not specified
by manufacturer, this rating will be con-
sidered as double the manufacturer's out-
put rating.)

“On licenses issued for amateur stations
you will include the following: ‘This station
i not licensed {o tramsmit between the
hours of 8:00 and 10:30 P.M., lncal stand-
ard time, nor Sunday mornings during local
church services.

“Special Amateur Stations must be oper-
ated by persons holding an extra first grade
amateur operator’s license, or 4 commers
ciol first class operator’s license, or a com~
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mercial extra first class operator’s license.
Applicants imust also meet the requirements
of Regulation 63.

“A new class of amateur o,verwto'r’s
(’L(‘!’TLS(: is hercby established, to be lnown
as ‘Amaleur Kuxtra First Grade) Lwem es
of this yrude will be issued fo persons
wssing  the required special examination
ith ¢ percentuge of ut least renty-five

and code speed in sending and receiving
ast twenty words a minute, five char-
8 to the word; who have had at least
wpperience ¢z o leensed radio
0} ru‘or, and who have not been penalized
for wiolation vi the rodio lows & uhwqw)nt
in the dete of these regulations.”

Putting Them Into Force
Upon receipt of these new regulations
the BSupervisors are writing all general
and restricted ama-
teurs, enclosing =a
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applications and licenses specify the ap-
paratus in use, and it is much to ‘our
interests to have it so, for often com-
plaints, ete., are answered merely by con-
sulting the file and noting the apparatus
at certain stations., But even tho apphca—
tions must specify the apparatus, there is
no objection to an amateur possessing
more than one transmitter or more than
one type of emission, and the station li-
cense will specify the wave length limits
of each type.

Special licenses are to be issued sepa-
rately, If an amateur owning a2 modu-
lated transmitter also has a pure C.W.
set and qualifies as an e-xtra—g'rade aper-
ator, he may get a special license for the
C.W. set in addition to the general ama-
teur station license. The special calls will
continue to be “4” calls, but the method

of assigning them
will be changed so

copy  of the new
riles, and request-
ing the return of
the station license
for amendment. This
amendment takes
the form of an en-
dorsement extending

Father

country

Daylight Transconsf!!

The A.R.R.L. brass pounding ama-
teurs have challenged daylight and
Time to a return
ment at relaying messuges across the

between sunrise and

as to create a great
mauy more calls be-
ginning Wlth % with-
out running into
four letters.

it must be under-
stood that the re-
strictions on the

engage-

sun-

the wave lenpgth set. The challenge has been ac- type of transmitter
range and specify- cepted and the date is Sunday, Sep- eligible for use
ing the guiet hours. tember 23rd. Messages will start under a apecial
The iicense iz not with the rise of the sun and must ficense must be
eancelled and ve- reach their destination before the strictly complied
igsued; it is amended sun sets. There will be enough mes- with. Nothing but
but  otherwise the sages to give every transmitting ama- substantiallv pure
same, with the same teur a chance to put in some good “D.C, C.W.” has any
~xpiration date, and licks. Let’s take this opportunity place here. No sta-
is then returned to to establish good training quarters, tion without a wood
the amateur. wat our stations in the pink of eon- filter can hope to

The Iicenses ot dition, have our logs all set, and be qualify, even if the
special stations are prepared to go at the sound of the gupply s from a
being cancelled znd gong. Further details in next QST. gencratar.
recalled, and' new F.H. S8 In general the new
licenses will he wave length speciti-
issued under the eations make not the

new regulations.
The Wave Lengths

We got the wave lengths pretty much
as we asked. The day of a definite speci-
fied wave length on an amateur license
is gone—we have a band now, and under
our new licenses it will be legal to change
our operating wave as we desire, so long
ax weo keep beiween the upver limit of
200 meters (220 for specials) and the
lower limit of 150 meters for pure C.W.
and 176 meters for other kinds of sending
sets (modulated). This is a big accomplish-
ment and opens the way for interesting
developments in rapid wave-changing.

Laust month we expressed the hope that
we might get “blanket” licenses which cov-
ered any authorized amateur transmission.
That proved fto be wanting too much; the
Department regards ii as essential that the

slightest difference
in the operation of the average station.
Their chief effect is to say that nothing

but pure C.W. shall go lower than 176
meters. Thus our shorter waves, which
today we call our most valuable ones,

are protected from the interference of
modulated transmitters.

Our A.R.R.L. has had no success in its
endeavor to convince the Department of
the desirability of throwing open the
waves below 150 meters for non-exclu-
sive amateur use. We have again been
agsured, however, that experimental li-
censes to use these waves will be freely
granted by the Department to all amateurs
zeriously interested in {heir use and de-
velopment.

Power

The power input remains a kilowatt,

whether spark or tube is used., The intent
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of this paragraph is also to make it con-
trary to regulations to use a tube or tubes
the total rated input of which exceeds one
kilowatt; and, in the case of our Ameri-
can tubes rated on output, this means
that the combined vruted output of our
tubes should not exceed 500 watts. What
we actually get-out of them by efficiencies
greater than 50% or by crowding them
is immaterial to the Department as long
as we do not exceed 1000 watts input.

The newer special station licenses re-
cently issued have contained a power lim-
itation of “500 watts in the antenna.”
This will be changed asg the licenses are
re-issited to read ‘“an input to the oscil-
Jator of 1000 watts.”

*Amateur Extra First Grade”

A new series of qguestions for the ex-
amination of applicants for the Amateur
Extra First Grade QOperator’s License has
been prepared and forwarded to the Su-
pervisors, as has a supply of the new li-
cense form. . The latter 1z similar to the
(lummercial Extra First Class license in
form, printed on pink paper. The ar-
rangements for this class of license, as
a prerequisite to the acquisition of =a
special station license for a pure C.W.
sender, are altogether in accord with
A.R.R.L. recommendations. It should be
noted that the possession of a commercial
first class operator’s license or higher is
likewise satisfactory evidence of the re-
quired proficiency.

Quiet Hours

Now we come to the part that to some
of us will not be as pleasant—aquiet hours
prescribed by endorsement on our licenses.
We made our case as plainly and as
reasonably as we could, to the Depart-
ment of Commerce, but it was their judg-
ment that the guiet hours were a neces-
sary thing—and necessary even in our own
protection. Our voluntary qguiet hours
have helped by greatly reducmg’ interfer-
ence, but all of us know that there were
many amateurs who did ==, vespect them
and in considerable measure we have
failed to accomplish our announced ob-
jeet of demonstating - ness to the broad-
cast-listener by pre:  sing quiet for him
during the evening hours. The Bureau
accordingly felt that it was necessary to
make the quiet hours a matter of wgula-
tion, to be enforced on all ‘stations opera-
ting below 220 meters. And really we do
not know why any of us should feel
badly about the matter, for it has many
advantages for us. Those of us who have
been observing the «quiet hours volun-
tarily should mnot find it particularly dis-
‘tasteful to continue doing so under regu-
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lation, and those who won't do it volun-
tarily can stand a little regulation. We
are thankful for a uniform policy, apply-
ing to all amateur, technical and train-
ing-school stations alike, We are glad
that the distasteful creation of classes is
avoided by the abandonment of the origi-
nal plan to prescribe quiet hours only on
the licenses of new amateurs. We have
felt that it would be great to see co-opera-
tion required of those in our midst who
have kept hammering away during the
hours of the “Voluntary Lid,” and it must
be said of those fellows today that they
are the ones who have made it necessary
for quiet to be made a matter of regula-
tion.

The general position of the amateur is
astrengthened in critical localities, too, by
this regulation, It amounts to a defini-
tion of what shall constitute amateur co-
operation with the broadecast listener,
made by the Department of Commerce.
We know that it will be incumbent upon
us to preserve quiet during those hours;
similarly we know that when that period
is passed our duty is done and we may
open up freely. And the Department and
every Supervisor will be right behind us,
too, for has not the government decided
what shall be a fair distribution of the
hours?

The extension of the operating period
to 8:00 P.M. standard time is a8 welcome
feature, particularly to the thousands of
younger fellows who can not stay up to
all hours. That makes it possible to get
off lots of traffic before the QRX period.

In appreciation of the successful oper-
ating of the Revised Pacific Plan, the
Department is advising the Supervisors
of the 6th and 7th Distriets that the
quiet hours provided .under that plan,
7:30 to 10 P.M., may be observed in those
districts instead of 8:00 to 10:30 P.M.,
until the expiration of that agreement in
October. After that time the Department
will expect the Coast to fit in with the
rest of the country by building its plans
around the new regulation.

The western amateurs should feel com-
plimented that the Pacific Plan was the
only co-operative scheme so recognized
by the Derartment of Commerce.

It’s a big relief fo have something defi-
nite, to have the elimination of uncertain-
ties and personal interpretations, and to
have a plan which is uniform in its ap-
plication to all of us. Let us all pull
together to adapt ourselves to the new
regulations as quickly and as efficiently as
possible, There are some suggestions in
the editorial column this month. .

K.B.W.
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The Departure of ‘“WNP’’

HERE was an impressive scene en-
acted in the beautiful little village
of Wiscasset, Maine, on the after-
noon of June 23d when the “Bow-
doin,” the tight little schooner of
the MacMillan Arctic Expedition, threw off
her moorings and sailed down the Sheeps-
cot on the start of her fourteen-months trip
to Elesmere Land. Several thousand
people had gathered to see her off and for
days the little town had buzzed with excite-
ment. The night before the sailing impres-
sive testimonials had been offered Dr,
MacMillan and his men at an open meeting
on the village green and on the afternoon
of sailing many notables were present to
pay their respects and wish the little party
zodspeed and
a safe return. e
Among the ! e .
speakers was b
Hiram Pzorey ;
Maxim, presi- :
dent of the
ARRL., for
our League is
playing an im-
portant part
in this expedi-
fion, #s was
told in detail
in last month’s
QST. At five
Capt.

sembled his
men z#nd went
aboard and
amid the
sereeching o f
whistles and
the waving of
handkerchiefs,
the “Bowdoin”
shoved off.
She did not go far that night, only down
to Boothbay Harbor, for things had to be
made ship-shape and the compass adjusted
before heading for the open sea. But on
the following Monday she was off and on
Friday reached Sydney, Nova Scotia, where
she refueled and passed the (lanadian
customs., That is the latest at this writing.
While at her dock in Maine the radio
set ‘gave a good aceount of itself and al-
ready WNP is a familiar call in the ama-
teur world. Stations as far away as
Arkangas were worked, which is excellent
considering the weather and the fact that
her location was none too favorable, A
few nights before sailing a 500-word news
story was given to 20M thru terrific static.
A temporary receiving station erected on
the dock at Wiscasset by the Traffic Mana-

wer and the Editor got the first messages
from WNP after sailing—thanks and good-
byes to the people of Wiscasset—but the
first real communication was to 1CKP, who
that night got & message thanking Mr.
Pinney of that station for a gift of silver-
ware to the crew. To Vermilya of 1ZE,
first amateur in the U.S.A., goes the honor
of receiving the first N.AN.A. news
despatch, which appeared in the Jfune 27th
edition of the newspapers having that ser-
vice. Then the operator, who is Don Mix,
lately of 1TSS, Bristol, Conn.,, announced
that he would be off the air until reaching
Sydney, because the ship was under =aii
instead of power and the transmitter can-
not be used while sailling. A brush with
V€O, the Do-
minion Govern-
ment station
at Sydney, pre-
vented the use
of the set in
that port as
aontemplated,
and it was not
until she had
cleared Syd-~
ney that the
“Bowdoin” was
again heard
from.

[nteresting
international
amateur pos-
zibilities are
opened up by
this expedi-
tion, on which
our A, R.R. L,
is so fortunate
as to have an
operator. ‘The
objective of
. the party, in
79° N. latitude and 79° ‘W, longitude,
is a point gufficiently far away to
give amateurs all over the country a
practically even chance of working WNP.
Not only that, but the distance from WNP
to England and France is no greater than
to an average point in the United States,
and that means that European amateurs
are going to have the same chance at him
that we of the U. 8. and Canada will have.
Yet more important is the fact that WNP’a
distance to either continent is less than
that from here to Europe and, who knows,
perhaps we’ll have an internationai relay
this fall with WNP as the intermediate
relayer!

All hands who have not seen and studied
the story of this expedition in July QST
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are advised to get a copy and read up.t*
Our A.R.R.L. is being depended upon to
keep the MacMillan party QSO civilization,
and to copy each week a coded 500-word
news-story for the North American News-
paper Alliance and deliver it to the nearest
member thereof. Full particulars were
given in that articlee. 'WNP will be on the
air for amafeur two-way c¢ommunication

THE BOWDOIN'S AERIAL ISN'T VERY BIG.
‘The little four-wire fiat-top is but 23 ft. long, but
it's about 70 ft. above the water. From the
spreader on the foremost the antenna slants down
tpowards the bowsprit, coming to a 3-ft. spreader
from which the lead-in drops directly to the oper-

*(lan be obtained from the QST Cireulation Dept,
at the regular price,
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MIX AND
he was hearing on this storage batt. but that’s
the way the movie folks wanted him to pose, and

SWNP.” Heaven only knows what

it’s the only inside photo we could secure. Start-
ing box in the right foreground, motor-generator
under the table.

vach mnight from midnight to 2:00 a.m.
Central Standard Time, and again from
4100 AM. to 6:00 A.M. C.8.T. Regular wave
length, 220 meters; other waves, 185 and
300 meters; b00-cycle L.CW.; 6 amperes
in the nerial. All amateurs hearing WNP
are requested to send a complete report
to A.R.R.L. Headquarters. Monthly reports
of communication will be published in QST.

JS3, .

A Chance to Have Your Tube Troubles
Unsnarled

K. J, ¢. WARNER of the Research
Laboratory of the General Electric
Company has indicated his willing-
ness to write for QST an article on
the new receiving tubes, but has

suggested that the nature of the article be
left entirely to the members of the Ameri-
can Radio Relay League, in order that the
article may cover the points which are of
the greatest interest to the amateurs.

Our members are asked to send to the
Technical Editor questipns relatingt to re-
ceiving tubes, the best conditions for oper-
ation, the uses for which each tube is
suited, in fact anything that relates to
the tube itself. These questions will be

forwarded to the General Electric Company
and will be used as a basis for the article.
The G. E. Co, cannot answer these questions
individually but will attempt to give in the
article all information asked for.

In order to secure early publication it is
important that all questions be sent in to
arrive at Hartford not later than August
23d, allowing 6 days for letters from the
West Coast.

Questions should in no case be sent to
the General Electric Company, but only to
the Technical Editor of QST.

The Rules
No attention will be paid to questions
that are not in accordance with these rules:
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1—The letter wmust be addressed—
“Technical Hditor ¢ST, American Radio
Relay League. Hartford, Connecticut. Tube
Questions.”

2—Letters must arrive at the AR.R.L.
office before August 23d; allow 6 days from
the West Coast.

3—When referring to a cirvcuit give the
diagram and indicate the sizes of con-

Q8T
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densers, also the sizes and turns of coils.
It is not posgible to guess what vou mean
by & “Smith cireuit” or a “standard regen-
erative cireuit.” This should not be taken
to mean that guestions as to cireunits and
sets are to be submitted, but only questions
rvelating to performance of tubes in certain
cireuits, and that in a%kmg such gquestions
the ecircuit should be mven.

Electric Filters --- Part Il 1

By F. 8. Dettenbaugh”

in the July issue of QST Professor Dellenbaugh explained what filters are and how they work.
In this installment we are told how to design fiter circuits and fiiter chokes.
plified this so that nothing but ordinary arithmetic is needed.
perfectly clear the editors of QST will he glad to help out, providing detailed informatjon is given
as the the conditions under which the filter must work.—Technical Editor.

The author has sim-
[f any part of the process is not

Review
Before beginning on the design of fiiters
it is well to recall what has been said about
them in the first part of this article, Klee-
trie Filters arve special arrangements of in-~
ductances and capacities which puss some
frequencies of eclectrical current and stop
(cut og) other frequencies. There are
several types of filters. The first type,
which is the most commoniy used, is called
a Low Pass filter because it passes low fre-
dquency alternating current (and direct
current) but cuts off high frequency alter-
nating currents. Such a filter can e
used to separate two frequencies of alter-
nating current or to remove alternating
currents from the output of a rectifier so
as to leave direct current only. The second
type is the High Pass filter which will pass
high frequency currents but cut off every-
thing below a certain point. The third
type is called a Band Pass filter because it
will pass a band of {requencies but cut off
cvervthing both above and below that band.
Finally there is the Band FRlimination,.
filter that will cut out a narrow band but
iet everything else through.
The point at which a high-pass or low-

pass filter beging to cut off is known as
the eut-off point and the design consists of
a¢alenlating the inductances and condensers
needed to locate this cut-off at the desired
frequency. The frequency at which cut-off
begins or the “cut-off frequency” is usuaily
referred to as fo. In the case of band-pa%
and banq-elmunamon filters we are inter-
ed in the fwo frequencies, at one of
which hltermg begins and at the other of
vhleh it ».tn‘ps-, These are usually called

me of the hltnt cajenlations in t"ne second ’nart
thiss arficle are from the course in electrical
ven in _the npast two vears. ak
Harvard University, by mem-
hers of the engineering department of the Wes-~
tern Hieetrie Company.

#Dopartmeut  of Eleetrical bngmeemng.
chusetts Institute of Technologvy,

wf
transmission
Cruft Laboratory,

Mausa-

fi and f,. Finally, in almost all filters
there is a frequency at which we get “maxi-
mum attenuation”; in other words, the best
filtering effect. This frequency ig called
the frequency of maximum attenuation
and is indicated by a small j followed by
the “infinity” symbol (like n figure 8 lying
on ils side.)

The design of a filter consists of deter-
mining the capacities and inductances that
must be used to locate the cut-off and the
maximum attenuation where they are
wanted, and in deciding how many sections
the filter must have to make the cut-off's
sharp euough,

Filter Design
While the complete calculation of filter
elrcuits requires a certain amount of mathe-
maties, the results can be tabulated so that
the main features of design are casily de-
termined. This has been done in the De-
sign Chart shown in this articie.

Use of the Design Chart

In the first two columns of the chart are
given diagrams of T and “a” section fil-
ters. At first sight these seem to he the
same but u closer look will show that the
diagrams c¢ach indicate two sections and
as a result the T diagrams have two shunt
parts and three similar series parts while

the “x” filters have only two series parts

but three shunt parts. It will be vemem-
bered that the first part of the article
atated that for most ordirary uses the

T sections are better.

‘The hgures under the heading “Char-
acteristics” are not to scale, and are mere-
Iy intended to show the type of results to
be expected. Those under “Attenuation”
show the fashion in which the current is

“rednced -or -attenuated before reaching the
‘load, the jblack part being the part that is
‘cut out l-v the
. creases from zero at the left fo infinity at

@lter.. The frequency in-

the right while the attenuation iz zero as
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Filter Design Chart

the bottom dl’ld infinite at the top. The
eurves under “Transmission” are merely
recmromla uf the others and indicate the
manner in which current is passed, the
black part bemg the part that goes thru
to the load. The top of the curves repre-

sent 1009% transmission while the bottom
represents no. transmission -at all, It will
ve noticed that some types of filters have
very sharp cut-offs but that beyond the
point of maximum attenuation the current
passed IH(,I‘(:'d.bES. Others cut-off more

1
4
)

¢
1

-
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gradually but continue to beome poorer and
poorer transmitters (in other words, better
and better filters.—Ed.) as the frequency
gets farther and farther from the cut-off
valne, This is a very useful difference.
The first type is excellent for eliminating
a single frequency hut the latter is better
for eliminating &4 whole series of fre-
guencies.”

in building a new filter the formulas
under the heading “Constants from Cut-
O are used, as they give the values of
inductance and capacity needed to give any
desired combination oif cut-off frequencies
and frequencies of maximum attenua-
ation. In using them the resistance of the
load should be substituted for Z. and
%'a. The formulas are simplified by the
use of symbols equivalent (o expressions
that oceur in several of the formulag, The
meaning of these symbols is given in the
next column, headed “Equivalent Symbols.”
When using & formula that contains
b, x, ®, m, and the like, take from the
eolumn “Equivalent Symbois” the combina-
tion corresponding to the letter appearing
in the formula and substitute the ¢ombina-
tion into the formula.

Definitions of Symbols Used Frequently

Z." & Fo=*Characteristic Impedance.” Use
ioad resistance when calculaiing a filter
from the formula.

Wy Wyy Wy, ete.== 27 {, using the cut-off fre-
quency, the first band-limiting {requency,
ete.,, as the szubscripts following o may
indicate.

Fo==the cut-off frequency at which a low-
pass or high-pass filter starts to operate.

fm==the {requency at the center of the
band (for a band-pass or band elimination
filter.}

fi==the frequency at oi.. edge of the
band passed by s band-pass filter, or at
one edge of the band cut out by a band-
elimination filter.

fo-=the frequency at the other edge of
the band for the above cases.

fine==the frequency of “maximum atten-
uation” at which the filter does its best
work, usually adjusted to fall on the fre-
quency that must be gotten rid of. (This
is usually written with the 7 followed by
the ‘infinity’ symbol which looks like an B
lying on its side but the symbol cannot be
used here for lack of proper type. It ap-
pears in the design chart, however.)

Lo and C. are the inductance and capa-
eity calculated from the L and C formulas
given for the first low-pass filter. They are
used rvepeatedly in later formulas, after
being wuitiplied by some one of the
“Hquivalent Symbols” such as @ and b.

Example of Filter Pesign
Let us design a filter that is to work with
a load of 894 vhms and is to have a cut-off

#4%ee the section on ‘“‘Amatenr Filter Problems.”
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freguency of 1414 cycles. If we decide to
use the first formula this will mean that
the series choke coil in the middle section
of the filter will be—
' 2%, 2(894)
" oe 2a(l4l4) 3940
The diagram in the design chart shows
that the choke coils at the end of the filter
would be % of this or 0.1 henry each. The
condenser for the filter is found from the
formula in the table (under ) to be—

= e fa
2r(1414) (894) 1,000,000

) or (.26 microfarads.
The finished filter is shown in Fig. 16.
This is the same filter that was shown in
Part 1 of the article where curves are
given showing that that filter does what
is expected of it.

Now let us suppose that we wish to pass
all frequencies below 1414 cycles as before
but that we especially desire to eliminate
1485 cyeles as completely as possible. This
cannot be done with the filter of No. 1 {of
the Design Chart) wunless a very large
number of sections is used, so a iilter of
the sort shown in No. 2 or No. 3 is better.
Either one has a very high attenuation
near the cui-off but there is zome rchoice
between them depending on the power sup-
ply. No. 2 obtaing its point of greatest
attenuation by means of a series-resonant
circuit across the line and this will be-
come almost a short-vircuit on the power
supply at the resonant frequency, which is
not wise, at least not with constant voltage
supply which is the common condition. No.
A depends on parallel resonant ecircuits in
series with the line {o obtain maximum at-
tenuation sand therefore will draw less
power from the source, and for constant

1788

rads

voltage this type is better. Turning to
the design formulas we get the results
helow:
fir 1485
P I ' T
bi 1414
:;L?—""l
b= e w2 305
a
1
d':”'—"—""" mmmmm "-“-“w”w 744

A single T section of thig filter would
have two series parts, each consisting of
2L, or a .08 henry choke, shunted by
2C, or .372 microfarads. These series parts
would be connected on each side of a shunt
branch of C; or 076 microfarads. The total
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capacity required for this filter is a little
larger than before but the inductance is
less. The values are correct for the load
given only. If the load is changed much
it will be necessary to change both L and

-%.a A Henry

=, 2:5;»0‘9 T

C=.z§,m‘:zf T v

e TS T SECEION  msla—n SCcO0AE T \SECEION

FIG. (6 Low PASS FILTER WITH TwO T SECTIONS
DESIGNED FROM THE CHART TO CUT OFF AT t4i4 ~

C.*  This particular filter is not as good
as the first one for higher frequencies, and
at 2100 cycles reduces the current only one-
half, while the No. 1 filter at 2100 cycles
reduces the current to 9/100 and gets stiil
better at higher frequencies. Another sec-
tion will reduce in about the same propor-
tion, or at 2100 cycles to about 8/1000.
A eombination of these two types will re-
duce everything above 1414 eycles and also
take out very thoroly the especially bother-
some frequency at 1485 cycles.

The 14R85-cycle frequency could be taken
care of by a single section of the No. &
filter, as a very yreat impedance is secured
at the resonant frequency.

In this same way filters of any general
characteristics can be built up. In most
cases there is a choice of two filters, one
having very low xmpedance at the frequency
of maximum attenuation and the other
having very high impedance at that fre-
quency. Usually this ¢an be estimated by
inspecting the circuit and remembering the
actions of parallel and geries resonant ¢ir-
cuits as previously explained. The choice
depends on the nature of the load (de-
manding constant current or constant volt-
age) and the nature of the power supply
{constant voltage or constant current). In
the band filters No, 9 and No. 10 or No.
11 and No. 12, the maximum attenuation
can be made to appear at cither side of
the band, depending on the relation of the
shunt and series impedences. In general
the ratio of the frequency of maximum
attenuation to the cut-off frequency should
be about 1.1. It is a good plan to terminate
a long filter in a section of type No. 3, No.
6-or No. 7, to reduce distortion.

It is possible to design filters that oper-
ate with almost any desired degree of per-
fection. The extent to which the filter sys-
tem is lengthened depends on the goodness
of the filtering that must be obtained, the
time and money that may be expended, and
the filter-fosses that can be tolerated.

Combining Sections
Some m{planatlon as to combining tilter

*Noti wery important for rectified alternating
eurrent.,
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sections may be worth while. As was
mentioned in the first part of this article
a single T section looks like Fig. 17a.
Naturally two sections in series look like
Fig. 17b but the mistake must not be made
of attempting to use in the center portion
of the filter a choke coil that is only as
large as one of the end ones.
choke is the result of combining the chokes
of two sections and it must either consist
of two chokes of which each has the value
L,/2 or if a single choke is used it must
have the value I, as shown in Fig. 17ec.
This is a general rule that applies to all
T section filters—the end choke iy always
1% as large as the others. A three-section
T filter will look like Fig. 17d.
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FIG.I7 HOW TO COMBINE T SECTIONS

The same sort of reasoning applies to
e’ seetion filters except that here it is
the condensers which change in size.

A composite filter is one that uses both T
and “n” sections. Such a filter is shown
in PFig. 18 and it can be seen that the
precautions noted above have been observed,.

Iron Core Chokes

The choke coil designs given in this
article are based on calculations that can-
uot be repeated here on account of lack of
space. The design of both the windings
and the core is quite conservative and over-
loads can be carried.

[

This center -

R e T S5 S i Bl o

S

T g ®

- i - T -



DESIGN DATA FOR INDUCTANCE COILS WITH IRON CORES. Weight of Stee/ taken as #8023, = 028
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In all of the chokes the arrangement of
the core and the winding is assumed to be
that shown in Fig, 19. The dimensions b
and ¢ refer to the measurements of the coil
and are to be used in connection with the
design tables.

Notes on Iron Core Chokes
Adr Gap—A large air gap will reduce the
inductance and require a very large choke,
making wasteful use of the material. A

e 6l
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COMPOSITE LOW PRSS FOUR SECTION FILTER.
CUTOFF AT 1414~ MAX.ATTENURTION 1485 ~.
FIRST TWO SECTIONS TYPEWL, T, L, & C} .

THIRD SECTION TYPE*Z, T, i erd ""'
FOURTH SECTION TYPE "Z,T, £, c;‘ .
CONSTRATSEIVEN IS PULLIHENRYS % MUCROFARADS.

sinall air gap increases the harmonies and
defeats the purpose of the filter. A good
value is one that which uses up about Y0v%
of the ampere turns of the coil, the rest
being used up in magnetizing the core. As
the permeability of sheet steel is 1000 to
5000, a core 10 inches long will require an
air gap only about .06 inches fong to meet
the requirement of using up 90% of the
ampere turns. The exact value must be
found by trial. (Some methods of doing
this are given in the “Notes on the Brute
Force Filter.”)

Cores-—The most convenient material is
of course electrical (silicon) sheet steel,
0147 or vhinner hbeing satisfactory. The
thinner steels give lower losses. Fine iron
wire is excellent., In all cages painting each
piece of the core with shellac or japan is
advisable to reduce Ilosses. The corners
should be made with butt joints instend af
the usual interleaved corners. An air gap
iz needed in any case and the losses are
lower with butt joints. After the adjust-
ment of the air gap the core should he
clamped firmly since the magnetic pull. i
considerable and if the yoke is loose t‘he

air gap will change the value of {nductance,
(In the Acme chokes -

beside bheing noisy.
small pads of cloth are placed in the air
gaps.)

Wire-and Winding—Wire with the thin-
nest insulation should be used to make an
economical design. - As a comparison, a
coil of No. 28 eunaméled wire-1%" jong
and 27 outside diameter with - cove- 147
square gave the same inductance #s 2 mﬂ
wound: with ‘No. 25° mfton-wver@d wire
237 long and - i" in dlameter w1th ‘core
1" square; - '
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Heavy flexible leads should be soldered to
the ends of the coil and firmly taped down
to prevent breaking off. For minimum
amount of winding the core should be
covered with a layer of tape and the wind-
ing run directly on that. For voltages
above b0 extra insulation must be used
but this should be no thicker than is ab-
solutely necessary. Accordingly, the very
best insulating material should be used
under the winding, Before the winding is
begun strips of cotton tape arve laid along
the coil and the fiber end flanges, and tem-
porarily secured in place. For coils up to
27 in diameter " flanges will do and
above that 4" should be used. After the
voil is wnund the eotton tapes are brought
up and tied tightly over the coil to keep
it from sgpreading.

The dimensions given here are for all of
the winding on one side of the core. The
winding may be split into two coils, vne on
each long core piece, which takes less wire
per turn but does not use the copper smo
effectively {due to the leakage between
eoils) and hence requires more turns., If
the winding is not any deeper than the
thickness of the eore it is probably not
worth while to gplit the eoils. 1 the wind-
ing is very deep the coil should be split and
about 109% extra turns used on each of
the two’ resulting coils.

a~ RIR GAP

Iil «-SHORT CORE PIECE.

-l OTiG CORE PIECE.

WINDING SPACE.

ARRAMNGMENT OF INDUCTRANCE COLS.
Fie. 19

The wire sizes given in the t{ables are
conservative, 10% larger ~ .. .nts can be
varried continuously and 2bv greater for
a short time. If the coils are heavily taped
over the vutside they wit" not cool well.

Amateur Filter Problems

Occasionally an amateur- radio station
has use for a band filter or for a high-
pass filter, but the low-pass filter fills most
needs, The commonest. problem of all is
that of removing a commutator ripple from
the ditect ¢urrent supplied by a 'generator
or that of removing the alternatmg eur-
rents from' the output of a rectifier oper-
ating on commercial 25 or 60-cycle line
supply. ' : O

;

A )

('S
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Smoothing out a rectified wave may be con-
sidered from two angles. First we can
way that the gaps in the pulsating output
of the rectifier must be filled in by stored
energy from the filter. From this view-
point the exact arrangement of the appar-
atus is not important and it is desirable fo
connect large lumps of inductance in series
with the line to store energy in magnetic
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form und also large vondensers in parallel
ta store more energy in electro-static form.
The action is then like that of a Hywheel.
SBecondly we can say that the rectifier out-
put is D.C. plus a iot of frequencies of al-
ternating current and by means of filter
eircuits carefully designed we can take out
each of these frequencies and leave the
DG,

These two methods might be called the
“hrute force method” and the “intelligence
method.”

Comparison of “Brute Force” and
“Intelligence”

A test circuit was set up as shown in
Fig. 20 so that it was possible to put vari-
ous fiiters between the rectifier and the
load. As quick comparative tests were
wanted an audibility method was used, part
of the load current being tapped off fo the
headset. The entire load current was zeai
thru the oscillograph, which proved to s
a very delicate detector for those tre-
guencies that could not be beard easily but
which would still have & scrious effect in
broadening the wave of a sending set or
blurring the speech quality if the supply
were used on the plates of audio amplifier
tubes. These two devices were both very
sensitive and detected weak alternating
cnrrents that would not make any trouble
at all in either a sending or a receiving set.
The tests were wmuch wore delicate than
those used by Mr. Goldberg in his article
in the April ST, as it iz possible to
notice a trembling of the oscillograph when
the current is only & percent or so of the
strength needed to give a curve that ecan
be photographed, It is accordingly fo be
understood that when good filtering is men-
tioned here it is very good indeed.

Tested in this fashion the three filters of
Fig, 21 gave about the same result, a barely
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noticeable trembling of the oscillograph and
an audibility in the headset of less than 10.

Conclusions As to Filters for Rectifiers

{Based on a series of tests not reproduced
because of lack of space.)

. 1. The “brute force” method of filter-
ing appears to give better results than a
agmg of filter sections having higher cut-
D8,

2. FRitting the filter to the load does not
appear to be highly important,

4. A series choke alone ig of little vaiue.

4. Parallel capacity alone helps a great
deal if large enough (60 to #0 micro-
farads).

5. Parallel resonant circuits are effective
in eliminating one frequency. Several such
circuits in series will be useful to take
out several frequencies. In each case the
constants of the parallel circuit will be
given by

1
£t e e
Zrv LC
where L and C are in henries and farads.

30 Henrys

L

= 2},&7% e@ﬁﬁ *’T

"Brute force’Fifter

A
2,92 Hy. nsnd 2.92 Hy.
30 Henrys [‘Z‘:j
f,*"’-’fdn' A ﬁo2.4ﬁ . Qy/&"
i wt’

o T:)afdieacﬁ -

* Grurte Foree” tifterplus Engos.

B
BEST

2.8 Ky

£1G. 2! THREE GOOD FILTERS FOR RECTIFIED 60~ A.C.

6. The best combination is a section with
large inductance and capacity, {“brute
force type”) with resonant cireunits in
series at the ends as in Fig. 21b.

7. The simplest circutt that can be mode
thoroly effective in filtering rectified A.C.
is @ large series choke with large shunt
condensers across the circuit ai either end
~in other words, the “Brute Force” iype.
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Testing Filters——Adjusting the Air Gap

of the Chokes

In the “Brute Force” type of filter the
choke does not have to be adjusted to any
particular value of inductance; in fact we
«do not care what the inductance is, as long
as it is more than about 30 henries.

The gimplest way of adjusting the air-
gap is to connect the filter to the load
with which it is to work {(tests with =
different load mean very little) and then
change the air gap till the best filter action

is gotten, ©One of the circuits shown in
i Filter B foad
1007 00!
o]
S i, T Lo
dbeeier) Hlter Rioh Sride: P doad
‘ VO ssrarne Tratisior ™
grf
L7724 2
~—- tad
Filter T8 Load
S a——] 3 v
‘M}WJ.Q [ Sestazce,

FIG.23 TESTS OF FILTER ACTION

Fig. 28 may be used for this adjusting bui
DO NOT LEAVE OQFF THE GROUND
CONNECTION OR TOUCH ANY PART
OF THE SET WHILE THE CURRENT
IS ON. UNDER NO CIRCUMSTANCES
WEAR THE HEADSET AS THERE IS
AN EXCELLENT CHANCE OF BEING
KILLED OR SEVERELY BURNED.

After a test has shown how the output
of the filter svunds, turn off the power,
unclamp the cvre of the choke and set the
air-gap to a different value. Then clamp
the core tight and try again. When things
are properly adjusted the sound in the
phones should be very weak. If nothing
is heard at the start of the test the setting
may accidentally be correct but the chances
are that the apparatus connecting the
headset to the line is wrong.

PFinally-—don’t foruet to ground one side
of the phones und then keep the headset
on the table; a well-filtered plate supply is
of no use to a dead operator.

Notes on the “Brute Force” Filter
By the Technical Editor
The econclusions just given are to he
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understood as applying to rectitied alter-
nating currents or other conditions where
there are several frequencies of alternating
current to be removed, leaving direct enr-
rent. They do not necessarily fit other
cases.

Even when rectified alternating current
is to be used the “brute force” filter may be
used in several ways. In Professor Dellen-
baugh’s tests it developed that with a 30-
henry choke the capacities across the ends
could be reduced to 2 wmicrofarads esach
without damaging the filtering much.
Ballantine recommends that not less than
2 microfarads be used but favors a bO0-
henry choke, for which designs are given
on page 179 of his “Radiotelephony for
Amateurs.”

Radiotelephony

Ballantine calls attention to the fact that
this type of filter is not useful when the
oscillator is to be used for radiotelephony
with Heising modulation, as the 2-micro-
farad condensers across the line by-passes
the modulation and prevents the modulator
from acting., He. recommends that the 2-
microfarad condensers be removed and a
.02 microfarad condenser connected around
the choke (not across the line). The filter-
ing will not be as good, however.

Synchronous Rectifiers

When iilters are connected to synchronous
rectifiers the -usual result is a violent dis-
play of fireworks—whereupon the owner,

e AR AN AN Yoo “Wmmﬁ—"’
£rom £ o Set

"SIk ] =
Recrer
ANV

FI1G.22
GZB CIRCUIT PERMITTING USE OF FILTER
WITH SYNCHRONOUS RECTIFIER RESISTANCE
*R” ABOUT 5000 OHMS EACH FOR | TUBE,
2500 FOR TWO, ETC

mets along without the filter, meanwhile
raising an awful rumpus with his 60-cycle
growl and the mush due to the sparks at
the brushes. Dr. Banks of 6ZB has dis-
covered that this can be stopped by use of
the ecircuit shown in Fig. 22, which is re-
produced from *Radio” for July, 1928.

Design of Iron-core Choke Coils

The dimensions for choke coils which are
given in the tables on page 22 will fit most
amateur needs. When a choke with less
inductance is needed, turns may he re-
moved from the winding, remembering that
the inductance varies as the square of the
number of turns so that taking off half of
the turns will reduce the induectance fo
one fourth of the value it had before. The
reverse change of adding more turns must
not be attempted as the core will become
saturated. The dimensions b and ¢ may be
understood by referring to Fig. 19.
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The League’s Radio Information Service

VERY little while someone vises up
and asks “Why deesn’t QST have
a ‘Questions & Answers' service
like that of other magazines?”
” Here’s the answer to that gues-
ion.

Why We Need An Information Service

GST’s purpose in life is {o serve the
American Radio Relay League, to give ius
members whatever they need in the way
of radio information. The average ama-
teur is everlastingly trying things and
managing to dig up a lot of curious in-
formation. and, along with it, a lot more
curious problems. When he runs into a
snag he wants heip and he wants it right
iihe'ii‘, not next month when QST comes
along., 8o a “Quesitions & Answers De-
partment” iz not FAST enough., That
isn’t all; how could we possibly publish
answers to all the qguestions that piie in
here? It wounld take something like one
ST every five days to eontiin them.

What the lnformgtion Service Is
Thorefor‘e, rhe kh.R. information

tw, At preqeht this takes up most of the
time of four people and at intervals we
¢all in various manufacturers and labora-
tory men for advice, Onee in 2 great
while it it necessary to call on the cxyert
advice of the Advisory Technieal Commit-
tee whose names vou will find listed in
ST on page 6. This committee is re-
served for serious problems concerning the
whole League.

%1 of this takes time and
hur it is for the [eagye.

costs money

Where Qur Questions Come From

As we said before, the average amateur
does not want to wait long for his in-
formation. He would rather “try it and
see if anvthing blows up” than to wait
and get advice. Probably that's why most
of our questions come from the fellows
near us—New England and the Great
Lakes. However, that doesn’t account for
that iul‘ter-wntmq Texas gang, nor vet
fur Georgia or California. (uess that’s
@ bum theory., Just the same we want o
make & special appeal to the entire gang
in the ®outh and West., If vou have a
problem that can wait 'til we gwt a letter
to vou, let us iry to help. And if you
dig up something new, we’ll be mighty
zlad to hear about it

Who Asks the Questions

sfore mentioned, the service is
mainly the wmembers of the ARR.L.
and quite naturally most of ounr ques-
tfions are from cxperimenters or bhrass

As b

pounders; in other words they are from
amateurs., Oeccasionally there drifts in
a query from someone who wants to know
how to make parlor ornaments but he is
the exception.

How to Help the Sevvice
We said before that the H’q. Qffice tries
to act as a r*iearmg‘ house for amateur
mtormatmn B0 one of the best things
any member of the League can do for his
fellow members is to rush to us any new
information that turns up. If your neigh.

bor works out a freak circuit, tell the H'q.
Office ubout it
electrical

if someone at a nearby

school, wenerating plant, mine,

WHEN TRYING

L] vaneep wireless
74, V0 NOT CONNECT
%, To gord SIDES
Y OF THE A CUNE!

or industriai plant, is carryving out some
radio experiments, tell the H'q. Office about
its if someone near you has a station, a
tuner, or anvthlng at all in the radio line,
that is very wood or very new, teil fhe
Hq, Office wbout it. '{_nf all the pxcture@
and diagrams possible; if you can’t, let
us know what is going on and we will
try.  But for the good of the League,
LET HEADQUARTERS ENOW!

Some Things That We Need Information
On Right Now
Experience with radio frequency trans-
formers, both tuned snd untuned.

Gxperience with lonse-coupled {(ecapaci-
tative or inducﬁve) tube sending sots.
“Wired wireless” ur “line radio” work

at amateur wave lengths.

Fxperiences with *Beverage Wires” or
Wave Antennas,

Lovp transmission,

Ways of filtering synchronous vecti-
fiers,

Counterpoises {urgent, as very little
good ™ information on hand).

Antenna insulators ({experiences and

saraples}.
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Short-wave arcs and other oscillators
besides tubes.

Experiences with 5 and 50-watt tube
gets—lots of detail and «ll the troubles
and the cures for them.

Experiences with different
wires (send samples).

Transmission as affected by the moon
and the barometer.

Lots of information as to “dead spots™
you know of.

Comparisons of different kinds of tubes,
especially the UV-199, (-299, C-301-A,
UV-201-A, C-301, UV-201, and the UV-
200 and C-500 as compared to each other
and to other makes of tubes; for (1) radio
amplification at amateur and broadeast
waves, (2) as detectors, (8) as sudio am-
plifiers. (Give the ecircuit, the wave length
at which you worked, and the voltages
used; and again—Iots of detail.

If it doesn’t get into QST, it will be
helping the gang just the same.

What We Do With the Information
Everything that comes in is filed under
various subjects. . The next time that
subject makes trouble we can refer to it
at the file and usually get the proper
answer.

antenna

How to Ask Questions

ft may szound funny but it is still a
fact that over half of our qguestions can
be answered by looking thru the copies of
Q8T for five or six months back., This
means that the question-asker could save
time by looking it up himself. That’s
where the new index of QST will come in
handily. It is issued as a supplement to
this issue of QST.

Then again =z vast number of letters
come in that ask questions about the work-
ings of 4 station without giving a wiring
diagram. Nothing doing, OM.s—not a
thing doing! f{iive us the diagram the
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first time over and we will not have to

write back and ask for it.

Observance of the following rules will
help us both:

I—DBefore asking a qguestion take a iook
thru your file of @ST’s; the answer
is probably there in plain print.

2—-If the question needs asking, supply
a diagram of the circuit you are asking
about and give the dimensions of helices,
the eapacities of condensers, and any-
thing else that a stranger needs to know
in order to understand just what is go-
ing on,

3—All radiomen write a terrible “paw”.
Moral, use a typewriter, and double
space your letter.

Some Questions We Can’t Answer

We ean’t tell anyone which sending
cireuit is best unless he tells us something
about his location, antenna, wave length
and tube equipment. Neither can we tell
anyone what receiving equipment is best
unless he tells us these things and in addi-
tion tells us what he wants to hear.
Neither do we try to tell anyone which
tube is best unless he tells us what ap-
paratus is to be used with it, and what
the set is expected to do. And tinally we
ean’t give anyone a design for a filter
or a fransformer unless we know exactly
what the voltages and frequencies and
the current are going to be. We do our
darndest but we are poor mind-readers.

And that makes rule four which ig—
4—When you ask & question, ask all of it.

There you have the story; we will do
our best to answer such of vour problems
as we can, but for the other fellow’s sake
be reasonable and don’t snow us under.
In return, if you find anything interest-

ing Jet us know.
The Technical Hditor
The Department EHEditor

Shooting Facts to the Public

Function of A.R.R.L. Publicity Depariment is to
Puat Qver the Truth Aboui the Ham
By J. K. Bolles, Publicity Manager

MATEUR radio has not and does
not intend to offer any upology
for its existence; its value has

been tried and proven. There is

no one now in radio circles who
does not know that without the umatenr,
radio would not be where it is today.
Therefore when it was decided to orga-
nize within the AR.R.L. 2 new depart-
ment Tor the dissemination of news, the
Publicity Department, it was not with the
idea of placing a halo around the head
of the amateur, of holding him up as the

one and only champion of radio progress
—-rather simply to give the facts.

Away back’ in the old davs, when the
gung was only a little handful of experi-
menters, when no one except the real ham
knew there was such a thing as the A.R.
R.L.. the so-called amateur was content
to putter around in his little attic room.
With his roughly assembled collections of
stray parts and plenty of air with no
strings tied to it, he was happy to take
things as they were, without qualifications.
Conditions were then ideal and he enjoy-
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od seeking knowledge of a new art and
he gloried in the game and the fellow-
shipg in the air as he found them.

With the advent of broadeasting, ac-
companied by the natural confusion as to
how much and by whom the air should
be used, the old ham spirit was for the
time stunned. The game warden idea was
injected into what was the most glorious
of hobbies; sportsmanship was dealt a
savere blow under the belt. The amatfeur
felt in much the same position as one of
the Forty-Niners might on a game pre-
serve with a .22-caliber rifie. To the old
knights of the key the situation was heart-
breaking.

But did they stall, fume arcund, shout
that the game was up; did they quit?
Everyone knows now that they did mot.
They adjusted themselves quickly to new

Hams Now Radio Editors

Many amateurs and clubs are supplying
material for weekly columns which have he-
come 2 reguiar feature of local newspapers.
Among these is a page in a 5t, Paul news-
paper by . J. k)tterhoim, DPM  of the
Dakota Dlvision: columns in the “Fairmont
Times” {Va.} by Edward C. Jones, Jr., CC;
in the “New Haven Register” (Conn.) by
Warren Atwood DPM of the New England
Division; in ihe “Milwaukee Journal” by
L, &, quegas-erd DPM of the Central
Dwismw in the ¢“Radio Glohe” ¢

by 2PI; in “Atlanta Journal” by the Atlanta
Radio Club “The Cleveland Times and
Commercial” by R. P. Worden formerly
ADPM of Ohio; in “The $St. Catherines
Standard” (Ontario, Canada) by the Niagara
District Radio Association and many others.

conditions, offered their co-operation, held
out a helping hand to the listeners, wel-
comed those who came into the game
with shiny new ready-made tackle, Mis-
understandings were bound to arise and
they did; the amateur was comparatively
unknown to the general public. Under the
old regime this did not matter, the ham
was never comfortable in the lime light;
but with the changes came an urgent need
for publicity.

Iin the last six months the A.R.R.L.
has established {friendly relations with
seores of radio edifors thruout the country,
mnuiled news bulletins at regular intervals
o approximately 500 newspapers., ‘These
hulletins have {old the how and why of
amateur radio and they have covered the
&atest ARR.L., news. A publicity or-
ganization has been built up and too much
vannot be said of the fellows who have
ziven up precions iime at their key to do
their share [or the welfare of all hams
und the betterment of the whole game.

Our plan of organization is sdmewhat
simiiar to that of the (perating Depart-
ment and to date the Publicity Department
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is functioning in twelve A.R.RL. Divi-
sions, In zach of these there is a Di-
vision Publicity Division Manager, many ~
of whom have d.ppomued Assistant Pub-
licity Managers in their respective states
and Correspondents in larger cities. Bul-
letins are sent to all members of the de-
partment and similarly local stories of
general interest are handed up the line for
insertion in these bulletins, It is worthy
of note that the DPM’s, particularly L. 8.

Hillegas-Baird of the Central Division and
Boyd Laijzure of the Midwest D}ivision, have
not only distributed news thruout their ter-
ritory, but they have also taken an active

part in the smoothing over many inter-
ference difficulties, They did not do this
by cheap advertising methods, nor did
they over-emphasize in any manner the
status of the amateur. In these ag in
most similar cases the only requirement
was a clear statement of facts.

We are sorry that we have not the space
to include here the names of all the loyal
workers in this department. However, the
DPM’s by divisions are as follows:
Dakota Division, €. J. Otterholm, Com-
monwealth Electric Co., St. Panl, Minn.;
Northwestern Division, Royal V. Howard
540 West 13th St., Eugene, Ore ; New
England Division, William Hialligan,
Boston Telegram, Boston, Mass.; Roanoke
Division, Allen 8, Clarke, 893 Pine St.,
Danville, Va.; Central Division, L.
Hillegas—Baird, 229 Ninth St., Mllwaukee,
Wise.s Midwest Division, Boyd Laizure,
Kansas City, Mo.; Pacifiec Division, R. P.
MacKenzie, 1016 4th Ave., Los Angeles,
Cal.; Rocky Mountain Division, Howard
Williams, 3207 West Lake Place, Denver,
Colo.; Cmebec Division, F. A. Bailv. 564
hensmg'ton Ave, Montreal, P. Q.; Haw-
aiian Division, T. P. Traugott, Honolulu
Star Bulletin, Honolulu, T.H.; West Guif
Division, Bernard Sheilds, 414 Mercantile
Bank Bldg., Dallas, Texas.

Just now the primary function of the
tell the public
what it stands for,
bring

Publicity Department ig to
what the A R.R.I. is. v
¢ what it is doing in order io

(=LY by £2 BAD)
Know anybody eise who never

acknowiedges report c¢ardsT
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about what everyone in radio is looking
forward to, a kind of millenium, when in-
terference and kindred matters are mini-
mized and the ether will have been so
regulated as to make room for all. The
Publicity Department is young yet and
there is an urgent need for more workers.
You fellows, especially the old timers, the
pioneer key pounders, can help the game
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by co-operating with the AR.R.L. men
whose names are mentioned above.

We have but one story to tell, the one
point to get over, and succeeding in that
we believe that the Publicity Department
will be progressing and it will be accom-
plishing its main objective. It is the ham’s
privilege to condense and it is following
that principle when we use but five words
as our motto; THE TRUTH ARBOUT
THE HAM.

Final Report on the Fading Tests®

‘The fading tesits were one of the large jobs that the American Amateur has tackled.
run co-operatively by the Bureau of Standards and the American Radio Relay lLeague, with the aid,
of the Naval radio station NSF at Anacostia, D. C
stations participated in making 5684 observations of transmission conditions.

The object of the tests was to determine the nature and causes of “fading.”
were not entirely successful but as compensation there was obtained a large amount of information}
regarding short-wave transmission—information that in these days of short-wave sending stations
will interest both amateur and professional radio men.

They were
Seventeen sending stations and 243 vecording

In this the tests

I-—Introductory
Da4nition of Fading
As a typical example of fading, suppose
that the radio laboratory of Washmgton,
D.C, were listening to a station in
Massachusetts. This station may call and
be received with sutisfactory intensity, may
begin the preamble of his message and
then, as the message iz begun, the sig-
nals may rapidly increase in intensity until
they can be heard throughout an ordinary
room. Then they wmay become rapidly
weaker wuntil they are harely audible or
become s=ntirely inaudible. This sort of
thing is known as fading. It makes com-
munication very difficult and calls for many
repetitions, ~

Occurence of Fading

Even very casual observation shows that
fading is much more pronounced on the
shorter wave lengths, 1t is not particular-
ly objectionable above 100 meters and does
not ordinarily take place within the day-
Hght range of the {Lransmitting station.
it is primarily a phenomenon noted at long
distances and hence is most prevalent dur-
ing night time when transmission ranges
are greatest. Curiously enough, recent ob-
servations have shown that fading be-
vomes less again below 150 meters.

Why The Tests Were Made
Just before the beginning of these tests
the general interest in short-wave commer-
elal radio transmission had begun to de-
\'9301) There was a distinet demand for in-

TEirst puhluauon of tbs final analysis of the Bu-
reau of Standards—A.RB.R.L. Fading ‘Testx.  Ab-
stracted from the (unpublished) Scientific Paper
of the Rureaun of Standards called “A Study of
Signal Fading,” by Dr. J, H. Dellinger,
Radio Section: L. K. Whlttemore, Alter-
f of Radio Section: and b Kruse, former
Associale Fngineer, Bureau of $tandards, Ab-
stract by permission of the E'Di_mr*-‘nr. Bureau of
Btandards,

formation as to the cause of fading, the
hope being: that perhaps a cure could be
found if the cause was known. These tests
have advanced our ideag of the cause of
fading (t) and have brought forth inter-
esting facts about short-wave transmission
in the reygion lying between 200 and 375
meters. It is only to be vegretted that most
of the work was done with spark transmit~
ters. This could not be helped as tubes of
ratings ahove 5 watts were then not gen-
erally available.
II—Organization of the Tests

_ The Radio Section of the Bureau of
Standards proposed a system of short-wave
fading tests to the American Radio Relay
L.eague. The plans were made in a con-
ference on April 1, 1920, at which there
were present the following: For the Burean

e AN

r '_-:LN'I-III:]

m
Fig.1 RECEWVING CIRCUIT USED BY
RECORDERS

of Standards, Dr. J. H. Dellinger, Mr. L, E.
Whittemore, and Mr. S. Kruse; for the
AR.R.L., President H. P. Maxim and Mr.
K. B. Warner; for the Naval Radio Labora~
tory, Commander A. Hoyt Taylor, U.8.N.
R.F.; and for the Department of Terrest-
rial Magnetism, Carnegie Institution of
Washington, Dr. 3. J. Mauchley and Mr.
AL Sterling.

The plan was made to have a large num-
ber of receiving operators make simultan-
zous records of the intensity of the signals
received from picked amateur stations
t--Fre section VIl “Theories of Fading.”




30 QST August, 1923
‘which opvrated according to schedules, 1AW 1AW e A AAAA ‘ BBBBB
When put into practice this pian developed ¢ CCCC (ete) YYYYY ZZZZZ YYYYY

into a network consisting of 17 sending
stations and 243 receiving stations. This
net covered the northeastern quarter of the
United States, that quarter being chosen
b{;cauge the Bureau of Standards is located
there

BUREAU OF STANDARDS ~ARRL. FADING TESTS
Rectrving Starion s T&E Lecs) muﬂu&z»;ﬁm&ﬂ

Tiwe L2220 Dave. g, 2 so20 [WEATHER]

VAHAN }C&X‘DZ {etc.) BBBBB AAAAA
e 1AW

.Et can be szeen that by recording the in-
tensity of the incoming signal the operator
would make a curve of the sort shown in
Pig, 2
The Station Network and

Schedules

The list of recorders is too long

e ey e R — gf,*,‘:‘" to reproduce. There were 248 of
Sromanc) s vt ad it oo . o them located in the following
TRANSMITTING STATION__OZA! (ecage, JH, | lavmme states: Massachusetts, Connecti-

KL NPl RISTT U WX IZIY T Ul S R0 NHIL [RLITI [HIGTF [EDIE B A cut, ’\IPW H_avmpshrlre, hMalne,

R rCAT - Rhode Island, New York, Quebec,

| gl L i Canada, New Jersey, Maryiand,

T T Pennsylvania, Delaware, Virgin-

1 X ia, District of Columbia, North

‘ﬁ! 7 Tl Carolina, Georgia, Tennessee, Ar-

s i LT kansas, Louisiana, Ohio, Michi-
BBl PRl 3K [ A Ro P IR RIS T [V [ ¥ ZIV R Raw (01T 13 R Rl INIeL (KL IRG F E DI [RIAL wan, West Vi 1rgm1a, Illinois, Wis-~
BN Bagr  owiine omason consin, Minnesota, Missouri Kan-

Fig. 2 g8 Kentucky, Sounth Dakota.

1t developed that the receiving equipment
of the recorders chosen by the Upelatlng
Department of the A.R.R. L. was quite uni-
formly of the type mmmmuly known as
“tnned plate regenerative,” using the cnr-
cuit shown in Fig. 1. Because of this uni-
formity in equipment it was decided to de-
pend on the judgment of receiving opera-
tor as to the intensity of the received
signals and all recording was done by draw—
ing curves in the fashion shown by Fig. 2
The curve-cards were sent to the Bureau
of Standards for unalysis.

Four tests were held as follows:

Heason Month  VYear Name of Series
Summer June & July 1920 July or First
Fall {Jctaber 1920 Oct. or Second
Winter Janunary 1921 Jan. or Third
Spring  April 1921  Aprilor Fourth

The tests of June and July were prelimin-
mv and were reported in detail before the
adio Club of Ameriea, at Columbia Uni-
vermtv Sept. 24, 1920. This report was
wprml:ed in “ST November, 1920, page 5,
and December, 1920, page 18%, From that
report some of the attached figures are
reproduced. .
[I—Operation
The method of sending a
make a long QST (general attention) wcall
followed by the signature of the sending
ztation and the words “Bureau of Stand-
ards-A.R.R.L. PFading Tests.” All the
letters of the alphabet were then sent (5
times cach) at the rate of 15 words per
minute, going thru the alphabet ﬁrqt for-
ward then backward. For example: “QST
QST QST de 1AW 1AW 1AW Bureau of
’\tandards A R R 1, Fading Tests Bureau
of Standards A R R L Fading Tests del ’&W

*ian he obtained from the QST Cireul
at the repular price.

iest was to

The complete list iz on file at

both the Bureau of Standards and American

Radio Relay League Headquarters. With

very few exceptions the recorders used their

8¢ ‘ndmg antennas for receiving., These were

usually of inverted “L” type, ubout 60 feet
high and 60 feet long,

Sending Stations

VAW—Harijford, Conn—Mr. H. P. Max-
im, Pres., American Radio Relay League.
One Kilowatt, sixty cyele supply, non-syn-
vhronous discharger working at 480 sparks
per second. Antenna height, 50 feet; cur-
rent, & amperes. Wave length used during
tests, 215 and 250 meters.

1BBL—@armington, Coun-- -Mr. David
L. Moore. Onme kilowatt, sixty cycle gpark
with a non-synchronous discharger working
at 300 sparks per second. Antenna height,
50 feet; current, & amperes. Wave length,

3500 meters,

2REK—Drooklyn, N. Y.—Mr. John K.
Hewitt, One kilowatt, sixty cyele spark
with synehrouous dlacharger Workmg m:
240 sparks per second. Antenna height, 8
feet; mrwnt, 5 amperes. Wave Iengths,
250 and 37H meters.
2N U—Woadhoven, Long [sland—Mr., ¢
One kilowatt, sixty cycle spark
synchronous discharger working at
arks per second. Antenna height, 30
current, & amperes. Wave lengths,
250 and 375 meters.

2ZL—Vailey Stream, Long Islond—3fr,
J. 00 Smith. Two General Electrie fifty-
Watt type *U” tubes with sixty cycle A, C.
4 i {This station ~ub<t1tuted

for ST 2
NSF—d nucostia, D.
tion, Radio Laboratory.
twander A. H. Taylor: Hpe
f.. . Young. Two (enerai

in “‘hargc of Com-

or, Radio Aide
Filectrie type

‘“
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“P” tubes with continuous current supply
from generator. These tubes acted as
power amplifiers, the master oscillator
being & Western Blectric type “E” tube,
modulated by another similar tube upon
whose grid was impressed 1000 cycle A.C.
from a microphone buzzer. The antenna
was multiple tuned, 85 feet high, 235 feet
long; the total current in the three down
jeads was 9 amperes. Wave lengths, 200,
250, and 375 meters,

WWV~—Washington, ). (.-~—Bureau of
Standards Radio Laboratory. In Charge
Dr. J. H. Dellinger; Operator, 8. Kruse.
Two General Electrie type “P” tubes with
continuous current supply from a gener-
ator. Modulation by a motor-driven chop-
per in series with grid-leak resistance.
Antenna height, 80 feet; current, 5 am-
peres. Wave length, 200 meters.

S$XF—Washington, D, Ce—-Mr. Francis
M. Baer., One kilowatt, sixty cycle spark
with a non-synchronous discharger worked
at 480 sparks per second. Antenna height,
70 feet; current, 4.5 amperes. Wave
lengths, 250 and 375 meters.

AEW—-Washington, D, C—Mr. W. A.
Parks. One kilowatt, sixty cyecle spark
with a non-synchronous discharger, {This
station substituted for NSF on one
achedule).

AXEK - Pittsburgh, Po—-Mr. F. Conrad.
Two General Electric type “1U” tubes with
an A.C. plate supply of 3000 volts at 700
cyeles.  Antenna height, 50 feet; current,
5.6 amperes, Wave length, 250 meters.

RLW—Wheeling, W. Vo.—Mr. John C.
Strvebel, Je.  One kilowatt, sixty cyele spark
with & non-synchronous dlscharger oper-
ated at 360 sparks per second. Antenna
height 55 feet; current, 8 amperes. Wave
fength, 250 meters.

SER-BZAL-—St. Marys, Ohio—Mr. and
Mrs. Chartes Candler,  One kilowatt, zixty
eyele spark with a non- synchronous dis-
c¢harger worked at 300 sparks per second.
Antenna height, 57 feet:; current, 5 am-
peres. Wave length, 250 meters.

QZI—Fndionapolis, ind.— Mr. F. F.
Hamilton, One kilowatt, 300 cycle spark
with a non-synechronous discharger working
at 210 sparks per second. Antenna height,
60 feet; current, 7.5 amperes. Wave
fengths, 200 and 375 meters.

GLQ—Tndianapolis, [nd—Mr. . W,
Dean. One kilowatt, sixty cyvele spark with
a non-synchronous discharger worked at
120 s=parks per second. Antenna height,

B5 feet; current, 5 amperes. Wave length,
250 meters.
QZN—Chicago, Hl—Chicago Radio [a-

horatory.,  COperators, Mes R, H. 1.
Mathews, K. Hussell, Buck, Fitzsimmons.
Two kilowatt, sixty evele gpark with a
synchronous discharger operated st 120
sparks per second. Antenna height, 20
feet: eurrent. 6 amperes. Wave length,
76 meters. Two kilowatt, 500-cvele spark
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with a quenched gap, operated at 1000
sparks per second. Antenna height, 80
feet; current, 13 amperes. Wave length,
375 meters. During the April tests, the
500-cycle set was used with a temporary
antenna, height 80 feet; current, 12 am-
peres. Wave length, 375 meters.

A U—Chicago, 1l~—Mr. . H. Zeller.
One kilowatt, sixty cycle spark with a
non-synchronous discharger. Antenna cur-
rent, 3.75 amperes. Wave Ilength, 250
meters.

9LC-—-8t. Louis, Mo—-Mr. W. E. Woods.
One-half kilowatt, sixty cyele spark, with
a non-synchronous discharger. Antenna
height, 55 feet; current, 4.5 amperes. Wave
length, 250 meters.

Schedules of the Transmitting
Stations (spark stations except
as otherwise noted).

Starts al
Heation Wave { Wastern Std.
sending Location Length Time) P.M.
July Test
1AW Hartford, Conn. 250 10:10
2417 Woodhaven, L. 1. 250 020
NSF Anacostia, . C. 250 10580
XK Pittsburgh, Pa. 250 10:40
WwZN Chiecago, LIl 250 10:50
1.0 &t. Louis, Mo. 250 11:00
QOctober Test
1AW Hartford, Conn. 250 10:10
NSE Anacostia, 250 10 :20
E¥AS Wheeling, W. Va 250 10:80
SWR-RZL  &t. Marys, Ohio 3540 i0:40
AN Chicago, 1it. 250 1050 N
January Test
Group A !
NSF Relay NAA time 250
1AW Hartford, Conn. 250 10
NSF Anacostia, D. C. 250 (ICW) 20
23 Woodhaven, L. L 250 1603
NSF Anacostia, D. C. a5 (ICW) B
wiQ Tndmnapohs, Ind. 250 i
AT hlcago, 1. 250
Group

Relav MAA time
Farmington, Conn.
‘Washington, D. C.
HBrooklyn, N. ¥.
Washington, D. C.
Indianapolis, Ind.
Chieago, Il

April Test

Group & X
NSF Relay NAA time 250
1AW Hartford, Conn. 200 10
NSE Anaenstia, D, C. ;‘00 (ICW)
AN Chieago, 11l 1
4%d Indianapolis, Ind. “UU

Group B .
NSF }wlav NAA time 250 10:G0
1AW Hartford, Conn. o in:10
WWYV Washington, D. . 0 (ICW) 10:20
OIN Chicago, 111 5 19:30
HLg Indianavpolis, Ind. 200 10:40

in the July and October (ests, the ob-
ject was to note characteristics of fading
from various peints, all transmission being
done on the same wave length.

PP wr i o Lt
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In the January fests arrangements were
such that two stations near each other
sent at the same fime on slightly different
wave Jengths, the recording being done by
two groups of recorders.

In the April tests the same thing was
done, but the stations transmitted simul-
taneously, on the same wave using different
gpark notes.

Accuracy

Fig. 3 shows a test of the method under
operating conditions; the two curves being
those drawn independently by Messrs. H.
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Fig. 3

. Maxim and K. B. Warner at Hartford,
Conn.,, while listening to the signals of
2JU in New York City. Two headsets
connected o the same tuner were used.
A similar test made in the laboratory gave
the results shown in Fig. 4.
Observers

The best operators were not the best
recorders as they paid too much attention
to eopying the signals and not enuf to
noticing the variations. ‘The result was a
curve which was flat and lacking in detail.
The best observers were men who had done
Iaboratory observation work.

Average Distance Of Transmission
The average distance of transmission was
approximately 400 miles, the input in no
case cxceeding one kilowatt,
Special Tests
Practically no signals were copied in the
noonday test of Oectober 24th; this test is
classed as a failure. With the present tube
sending sets the story would have been
different. The sunset tests of October 17th
showed nothing except that signals get
stronger as night comes on. Tests trans-
mitted by 8XK on Qctober 26th and 28th
demonstrated that some very peculiar and
erratic fading could be charged to varia-
tions in the oscillator at the transmitting

o
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station. These erratic variations disap-
peared when a very stable master-oscillator
was allowed to drive the transmitting tubes
as amplifiers instead of allowing the large
tubes to self-oscillate.

Time Signals

Most of the recewmg operators did not
have tuners gomg up to the 2650 meter
wave of the time signais sent from Arling-
ton (NAA). Accordingly the Naval Ailr
Station, NSF, at Anacostia, D. C., received
the time signals on a ground wire, ampli-
fied them, and used them to modulate a
high power radio phone set re-transmitting
the signals on 250 meters; on which wave
all recording stations were able to copy
them.

Synchronization

During the last test in which stations
sent in pairs the signals of 1AW at Hart-
ford Conn. and 1BBL at Farmington, Conn.,
were synchronized by ear, 1AW szending
steadily and 1BBL following as closely as
possible, Station 9AU at Chicago followed
OZN, 2JU at Woodhaven, L. L., also fol-
lowed 2RK at Brooklyn, N. Y, by this
method while 9L.Q and 97J of Indlanapohs
were synchronized through a wire line and
3XF and NSF, Washington, D. €., through
a system of remote radio control,

[V~—Problems

The great number of factors which in-
fluenced the fading, greatly complicate and
confuse the data. Of the factors in the
following lists some were noted by the
observers on the recording forms; others
were obtained from the weather _maps of
the Department of Agriculture, from the
Carnegie Institution, Department of Ter-
restrial Magetism, and other sources.

{1) Weather eonditions at observer:

Clear, Cloudy, Rain, Snow, Sleet,
Fog, Lightning.

{2) (General reception date of test.

(3) Strays or “static” characteristies on

date of test.

{4) Atmospheric conductivity.

{5) Atmospheric potential gradient.

(8} Presence of aurora,

(?) Baromeiric pressure,

(8) Temperature,

(9) Barometriec gradient.

{10y Temperature gradient.

V—The July Analysis

The first method of analysis congisted of
laying the cards out on a table and making
direct comparison between them. Heveral
things of interest were found in this man-
ner although their importance is doubtful.

Similar Curves
Himilar curves such as those shown in
Figure 5 were repeatedly obtained. Tn
general this effect seems to oceur very hap-
hazardlv as vegards geographical distri-
bution of the stations concerned and few
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Table 1

Summary of Fading Test Results, October, 1920,
as to Weather Conditions as Obtained from Analysis of Maps.

{Figures indicate number of similar reports received.)

Fading Hignal Strays
Intensity {Static)
g, = - S 2, u
% 5 = e k B - 4 .
W 0 o' F h 5 B
S9 AR 25 6 60 t1 17 22 49 Transmission from rpegion of low to region of high
barvmetrie pressure.
27 15 &t 33 31 a1 30 89 kB2 Pransmission from region of high to region of low
harometiric pressure. X
37 64 A3 29 8T 16 36 44 B4 Transmission between reglons of approximately eyual

harometric pressure.

A 54 4K 36 92 41 40 7B Barometer rising al sending station.
A1) 4R 12 B 5o 2% 84 T2 Barometer rising ai receiving station.
43 BO il 30 TR 30 A% 68 Barometer rising in region between sending and
receiving stations.
20 21 3 @ 85 5 4§ W a3 Barometer falling at sending station.
22 27 14 {1 43 7 14 4 a8 Barometer falling ut receiving station.
21 2y o DOaR 5 10 34 Barometer falling in region between sending #und
receiving stations.
{ f § B i & Hain at sending station.
T3 ] 18 24 Rain at receiving station.
5§19 @ 4 4 = Rain in region between sending and receiving stations.
25 2 il 11 42 iz 20 20 23 Clear weather immediately preceeded by cloudiness
at the sending siation.
12 18 iu ] 33 8 i1 22 17 Clear weather immediately preceeded by cloudiness
at the receiving siation.
& 10 G + 16 K 8 18 & Clear weather immediately preceeded by cluadiness
in region between sending und receiving stations.
24 34 % 24 16 12 17T 26 48 Transmission from vegion of lower fto region of
higher temperature.
ER: B} | ] ¥ 48 11 12 g 35 Transmission from region of higher to region of
» lower temperature,
57 98 & 48 181 un B K2 84 Transmission beiween regions of approximately

squal temperatures.

conclusions can be drawn. Of the 5684 ob-
servations there were found 380 pairs of
similar curves including in this category
the “traveling curves” which appear suc-
cegsively at different points. This is only
6.7 per cent of the total. It is interest-
ing to observe the difference of direction
from the transmitter of any two receiving
stations when they submitted similar
curves.

Summary of Similar Pairs

Total gimilar pairs...................380
Percent of total observations.........6.92

Number of similar pairs in same
general direction from transmitter
{within 45° angle).............. 258
Percent of similar pairs............68.02

Number of pairs in opposite direction
from transmitter (within 45° of
180° angles) ..ovcviivierinnennnee.. .84
Percent of similar pairs..............9.0

Number of pairs at intermediate )
angles from transmitter...............88
Percent of similar pairs............23.02

The results of the October test were
transferred to blank weather maps, such ag
those used by the department of Agricul-
ture, for analysis. By glancing at such
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Fig. 4.

a prepared map one could determine the
regions of best reception, most severe fad-
ing, and worst static. By having at hand
a weather map for the day these factors
could be compared with the climatic con-
ditions.

¢
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Conclusions for October Map Analysis

When the barometer was falling at the
sending or recelving station or between
them, severe fading predominated over
light fading (20, 22, and 21 as compared
to & 14, and 9). When the barometer
was rising there 'was little difference in
the number of cases of severe and light
fading.

Clouds had very little effect.

Transmission iz slightly better along
lines of egual barometrie pressure than up
or down the baromeiric gradient.

Hignals are louder when cionds are pres-
ent or when it is rainy at one end or in
between,

The proportion of weak to strong sig-
nals is greater when transmission is from
a rvegion of higher to a region of lower
temperature, In other words signals carry
better from a cold to a warm region than
in the reverse direction.

“trays are less severe when the haro-
meter is falling at some point along the
line of transmission.

When clonds are present it is usual to
receive reports of wesk statie,

Table 2

Resuits, October, 1920, as to distance
{In Number of Cases of Transmission)

o Bignal )
_Fading  Intensity Stravs
E = "g = g 3
. 4 ;
v HEkE #8E
Within 250 miles 50 139 75 1L 70 o8
Beyond 250 wiles 20 8y 87 48 38 78

Table 3

Resuits, Octobey, 1920, as to distance
{In Per Cent of Cases of Transmission)

Signal .
Fading  Intensity Hirays
@ ! % 23
S L E E oo B
= F = £ 5 ¥ 5 & %
hER # 2B REFE
Within 230 miles 35 838 20 19 5% 28 24 32 44
Bevend 230 miles 14 51 85 17 81 82 23 28 81

From Tables 2 and & it can be seen that
the proportions of loud, medium, and weak
signals reported from the two zones are
about equal. This is probably not so much
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a representation of facts as just a repre-
sentation of the tendency of observers to
put their curves about the middle of the
sheet,

There is noticeably more severe
from the regions within 250 miles

Transmisson by 2JU- duly 1, 1920

fading
of the

ABCDEFGH] JKLMNOPIEZET UVWEY ¥ Z)

D =t Lo b O w2

O Tatw BB

ABCDEFGHI JKLMNOPQHRS T UYWX YL

Fig. 8

sending =:‘mmon than from the region be-
vond that. of the cases of fading
within 250 miles are very bhad while (ml‘y

359

149 of the fading beyond that distance iz
very bad, This supports the oild amateur
transmissional proverb that “the station
wag too close.”
Table 4
Range oi’ Stations, Qct. (920
Averase Radius Per ren
Bration Miles Maximu
AW
NSF
RLW 6
AER 790
97N

G040

(To he Concluded)

The second installment of this paper will
appear in QST for September. It will give
the final results obtained by a wmachine-
examination of 5,684 cards obfained in the
October, January and April tests,

Our Index

HIS jissue marks the beginning of
Volume VII of ©ST. We have pre-
pared an Index to Volume VI and it

is now ready for distribution. A copy has
been sent without charge to every A.R.R.L.
wember, Non-members may secure a copy
by wrltmg to QST, 10456 Main St., Hare-
iurd Clonin., and enclosing 44 in stamps to
cover postage.

[ T CA WORK AVL TW
LocpL STATIONS wiTw

My SET, BYT --.

NG

e

Pow can T GET 7;
ONT QF Toww 1 /47
————'// ‘

g ;
TAKE TH j
SOUTHERN PACIEIC R.R]




August, 1923

QST

35

Hard Rubber in Radio Instruments”

resistance of high

other properties. Especial

While not the equal of the familiar phenolic resin insulating materials in mechanical strength,
temperature, or low-frequency puncture ztrength, it is possible for hard rubber,
one of the oldest insulating materfials, to claim a prominent place in the radio art because of its
fy will the transmitting amateur find it worth while to consider rubber

for his sending set where velatively high radio frequency voltages are encountered.—Tech. Ed.

HE superior insulating gqualities of

specially compounded hard rubber

for radio instruments was undis-

puted for years in the development

of wireless communication. It still
remains unsurpassed as an insulating
material by any of the moulded plastic
eompositions, the use of which in molded
parts became enormous during the rise of
radio in popular interest. The principal
reason for this seems to be the facility
with which the phenolic resin compounds
can be molded into highly finished pieces
with or without metal inserts.

Radio w=ngineers have determined that
there are 4 most important characteristics
to be considered in panel, or other radio
insulating material. These are phase
difference, dielectric constant, resistivity
{both volume and surface), and the tend-
ency to zbsorb moisture.

Phase difference is the property which
gxpresses the heating of the material (when
subjected to alternating fields) and at radio
frequencies largely determines the ....
voltages the material will stand without
injury ..... It introduces resistance into
the c¢irenit and diminishes the selectivity.
The phage difference should be the lowest
possible.

Dielectric constant.....determines the
amount of alternating current that will
flow when an alternating voltage is im-
pressed.....

Surface and volume resistivity determine
the resistance to the passage of an electric
current across the surface and thru the
material respectively., The higher the re-
sistivity, the better the insulation.

Absorption of moisture has an important
effect on insulating materials, espeecially on
the phase difference and resistivity. In-
gulating material should therefore absorb
no moisture and have a high surface finish
to produce the best results thru all seasons
and in climates where humidity is & serious
factor.

Comparison of Materials
Fenerally insulation used in radio appar-

*Excerpted from an article in The India Rubber
Worid. The original article was based on informa-
tion supplied by The American Hard Rubber Co.,
The ¥ifnited States Rubber Co., The American Tele-
graph & Telephone Co., and the Tribune Institute.
The figures for the phenolic materials have been
added from information supplied by The American
Hard Rubber Co,

atus can be divided into three broad classi-
fications—Hard rubber compounds, Pheno-
lic eompounds and Laminated phenol-fibre
compounds. Hard rubber is a compound of
rubber with sulphur and other suitable
materials mixed in certain proportions, de-
pending on the use to which it ig applied,
and vulcanized over a pre-determined num-
ber of hours. The last two materials are
somewhat similar and may be considered
together.

The following comparative tests are from
the results secured in the laboratories of
the United States Bureau of Htandards,
the New York Testing Laboratories, and
the laboratories of the American Hard
Rubber Co., when comparing a special hard
rubber known as “Radion” with phenolic
insulators.

FPhenolic and laminated

Radion  phenol-fibre materials.

Phase augle 0.5 to0 0.6 2.0 to 8.7
Dielectrie

Constant 3.9 §58to%.4
Resigtivity (megohms

per e.m.) 1.0 x 108 1.4 % 104 to 2.2 x 108
Ahsorption of moisture

in air D05 % to 029 289 to 490
Absorption of moisture

in water O08% 0 .11% 1.429% to 7.81%

The regults show phase difference of %,
dielectric constant of %4, and absorption of
moisture of 1/14 of the same character-
istics for phenolic and laminated phenolic
materials.

Price of Rubber

It is interesting to note that hard rubber
sheet in the form of panels is practically
anly half the price of panels made of the
various phenolic resin compositions, either
pure or composite.

Workability of Hard Rubber

The workable qualities of hard rubber
give it distinctive advantage. It can be
machined, drilled, cut, threaded, engraved,
stamped, sanded, and polished with ordin-
ary tools without danger of chipping. In
large-scale factories hard rubber is cut with
power circular saws of special design. In
panel making, satisfactory results are ob-
tained by cutting with an ordinary hack
saw having 24 teeth to the inch. For dril-
ling holes use a straight fluted (not
twist) drill, feeding slowly without great
pressure, otherwise the stock may heat ex-
cessively and the drill run out of true.

Hard rubber can be molded in stee! moids
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under hydraulic pressure or in soft metal
molds made from a steel matrix.
Simple Tests for Hard Rubber
Hard rubber is made in many grades and
the quality can be ecasily judged by the

QYT
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toughness of the shaving and by the
facility with which it cuts and machines.
The easier it machines the better the
quality and the more readily it will take
a high polish,

Resonance Wave Coils

Their Application to the Elimination at Static and Interference

From an interview with Dr. Louis Cohen

The work of the Signal

Mauhorgne, Signai Corps, U. 8.

s on resonance wave coils was hegun three years aﬁ by General
George 0. Squier, Chief Signal Officer of the Army, and has been carried forward steadily

interrupted by the Paris International Radio Conference.
work of Dr. Louis Cohen, Cogsuitmg Engineer for the Signal Corps, U, $. Army, and Major J. O.

except as'
The developments herein described are the

layer of fine insulated wire on a

long pasteboard tube as shown in

Fig. 1. Now let us connect one
end of this coil t0o a radio receiving an-
tenna, leaving the other end of the coil
free. Wow when a radio wave strikes this
receiving antenna high frequency currents
will flow up and down the antenna. As a
result there will be a radio-frequency volt-
age at the left end of the resonance wave
coil and radio-frequency currents will surge
in and out of the coil. If it happens that
the coil has a natural wave equal to that
of the received sigmal (ie., if the coil is
exactly in tune with the incoming wave)
we will have a high voltage at the free
end of the enil, The voltage along the coil
would be ag shown in Fig, la. Usually,
knowever, the coil is not in tune. Sup-
posing that a shorter wave arrvived at the

HAT is the Resonance Wave (Coil?
Suppose that we wind a single

antenna. We would naturally expect some
W/
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such voltage distribution as shown in Fig.
ib. The general vesult is that there will
be voltage peaks along the resonance wave
coil, the exact position of the peaks depend-
ing on the length of the wave that coused
them. DBetween these peaks the wvoltage
will be lower, altho not zero.

The Resonance Coil as a Receiving Device

So far all this has been interesting but
not especially useful. However, it will be
remembered that the audion is a “voltage
operated device;” in other words, it gives
results that depend largely on the voltage
that the incoming signal places on the grid
of the tube. It seems reasonable then that
an audion should work excellentiy if we
could apply to its grid the rather high radio

'S

SIMPLEST
RESONANCE
wane- (ot RECEWVER

o~
&

FiG. 2

voltages that appear along the resonance
wave ¢nil. The simplest way of doing this
is shown in Fig, 2. (R iz a “collector
ring” of metal, forming a capacity con-
nection to the coil, but otherwise insulated
from it. This ring “picks off” the radio
voltage at the particular point where it is
focated and transfers it to the grid of the
tube., By mwoving the ring it is possible to
pick off various signals, remembering that
the peaks of different stations do not appear
at the same points.

This is the simplest resonance wave coil
receiver but it can be improved upon in
several ways. It is interesting that in this,
as well as in other receivers of this type,
the antenna is merely a collector and does
not tune in the ordinary fashion.

It is possible to use two collector rings
at different points on the same resonance
coil, and receive two different signals, of

{Continued on page 39)
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Some Jobs To Do

N bygone days it has been contrary to
I regulations for us amateurs to diverge

from the wavelength (or perhaps there
were two of them) specified in our station
license. But now, under the new regula-
tions, we are given the opportunity to
roam at will thruout our hand, and that
opens up many pretty possibilities for us
in the direction of improving our methods
and our results.

First off, of course, it is apparent that
we c¢an seatter around and permanently re-
duce the *instantaneous maximum” of in-
terference with each other by e¢liminating
the congestion that was always with us
when everybody tried to make 200 meters
his operating wave. We have so many
eycles in our band that if we distribute
ourselves even approximately evenly we
should have almost no QRM. And now
it will be legal for us to Q.SY £0 whatevpr
wave the fellow we are working with speci-
ties fo yei around his QRM conditions, and
that will make communication easier too.

These things make it apparent that we
need a method for rapidly and accurately
zhifting the wave length of a tube trans-
mitter o any point within its authorized
band. This is something we have never
developed because it hasn’t been permitted
us before, but we ought to get busy right
away and work it out. If anyone doubts
the value of the idea he has only to re-
flect upon past difficulties of raising & sta-
tion which was listening on a wave differ-
ing but a few meters from his own. The
other night for example, we were irying
to get hold of WNP. Our wave was 200
flat. WNP was worklng‘ an amateur whose
wave happened to be 215 meters. He had
QRX'd temporarily, and we knew he was bi
on that wave. We called him in the hope
that he was finishing around, but no amount
of calling would raise him. ©Oh to have had
a rapid and accurate wave-changer, so that
we could have advanced -our wave to. the
exact wave length on which we knew he was
fistening! A short ecall, a “QSU?’, and
we'd have been QSO in a few minutes.
How often you hear a satation you want
warking with another chap whose wave
differs from yours: if you. could but shift
to the -second chap’s. wave. and call the
man you want, he'd be bound to .hear you.

QSsT a7
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When we come to think about it, how funny
it is to call blindly and hope our correspond-
ent will be kind enough to turn his knobs
to our wave; how much more to the point
to ‘gall on the wave we know he’s listening
onf

To do these things probably the best
method would be to couple a wave-meter
to the tuner and measure the received sig-
nal by siphoning it out. and then provide
means for adjusting the transmitter to that
same wave on the same meter. At once we
see that any step-by-step adjustment is
hopeless, Probably the stations having 176
to 200 meters for their band will have no
particular difficulty in arranging for quick
shifting, preserving good efficiency thruout,
but it becomes an engineering problem
when the band from 150 to 200 or 220 is
tackled. We don’t believe there iz a cir-
cuit whereby it can be dane efficiently with
even two controls; the couplings have to
be changed and it is likely fo become a
half-hour job. The Meissner ecircuit of
6JD with sliding clips on three pancakes,
described in this issue, oifers much promise
in this direction. It iz a moblem worthy
of the effort, and QST is anxious to hear
from League members who have devised
successful arrangements to solve it,

Another big job we must undertake and
whip is the creation of a fransmitter which
is silent on the waves it isn't supposed to
be using, even when listened to next door.
The Department of Commerce intimate to
us that when we can show that we have
such transmitters they will be inclined to
lift the quiet-hours resiriction on all such
stations. The problem is this: operating
on 200 meters or less, we must be inaudible
on a poor tuner right next door, on which
an. unskilled listener is trying to receive
broadcasts on 222 meters. Pure C.W. of
course is the only possible method. It
must be really pure, too, or the nearby non-
oscillating receiver will hear all the audible
modulation. That means batfery-power or
a perfect filtering system. We have some
very valuable information on amateur fil-
ters in this issue, Then comes the key-
click “QRM, which often puts Morse -clicks
all aver adjacent tuners to the utter disrup-
tion of -all ‘reception, Tn our last issue we
gave. suome
coming this evil.

»ucwxstul methods - of over-,
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When all these things are solved a “bug-
proof” amateur transmitter will be the re-
sult; we shall be much happier, our work
will be much more pleasant and more en-
joyable. We think they are worth any
amount of bard work, It shall be QST’s
endeavor to present as much helpful infor-
mation along these lines as we can find, and
vou fellows will be helping all of Amateur
Radio if you'll let us know of your success-
ful experiments on these problems.

Summer—When Life Is Joyous

¢an be said for winter—amateur radio

certainly is fun then. The cold clear
winter nights may be perfectly beastly in
every uvther respect, but they let the old
sigs get thru in great shape and we hams
get our fill, That makes us like winter.

But being perfectly human we join the
rest of the world in waiting for summer
to come. Now good old summer is here
and life is worth while. With out-of-doors
so perfect, we are filled with a lunatic
desire to run out into a large open place
and sing and yell and dance in wild
approval of Old Mother Nature’s scenery
and the happy activity of all her children.
But by the time mid-summer rolls around
we're liable to find ourselves slumping off
ag radio amateurs, becuuse the shack is
ztuffy and the outdoor reaches glorious,
there is wheat io be harvested, and con-
tractors are willing to pay nice wages for
a lad with reasonably good intentions and
passable biceps who will grab hold of a hod
of bricks in firm and earnest fashion and
help make his part of the country a nice
place to live in. And the glories of nature
—that blue gem of a northern lake set in
forest green, the long wind-driven waves
racing across that vellow wheat field, that
gulf-coast sunset behind the royal palms—
are very apt to make usg feel that the things
we have done are pretty cheap and poor at
that!

How much betier we could do our own
amateur work! How far from perfect we
are, when we contrast our handicraft with
the beautiful work of the (God-of-out-of-
doors! Oh, we know it, fellows, we all
krow it. Yet radio means-so much to us
chaps—it’s the very life-blood of us ama-
teurs. Let us then get a new grip on our-
selves, and resolve to make our amateur
work more worth while. Let us, in emula-
tion of the perfection we see all about us
in this good old summer time, fix vp our
miserable junk piles so that they are more
what a radio amateur’s station should be.

And then when we have got the inspira-
tion of the out-of-doors, and blow the cob-
webs ‘out of our dusty minds with the pure
fresh air of this beautiful season, let us

THERE’S only about one good thing that
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give a little thought to the work of our
A.R.R.L. There’s one little thought we'd
like to put over te you this month, feilows:
we must not fall down on our relay work.
The traffic report shows by its slump just
how confining a winter we had. We must
guard against the dissolution of our
precious traffic machine, the beautifully-
working organization which we built up to
such a fine stage of performance by such
hard work. We must stay on the job enough
to keep in touch with each other, we must
hold the routes intact, and we must be
sure to inake monthly reports ilo our
traffic officers the same as if it were still
January. ‘The little investment in eifort
it takes to do that thruout the summer iz
so well worth while—we'll be happy for
having done it when fall rolls around and
the old Department is all set for wplorious
accomplishments without the necessity of
housecieaning.

Stick with the game,. fellows.

“New” Circuits

VERY few momenis & newcomer

scurries breathlessly up the steps of

the radio-publicity rostrum and screams
to all who pass an urgent appeal to discard
all known receiving apparatus in favor of
the wonderful new Whozit circuit that has
only 2 moment ago been hatched by the
rising Marconi of Bingville. The shouter doeg
not shout long—the next man is half way
up the steps at that very moment—but his
words are snatched at, are printed in the
saffron radio journals and in the radio
{funny-sheets that eome with the news-
papers. And when printed they apear with
a broad border of advertisements by those
that have for sale curious new apparatus
without which the revolutionary eircuit
positively will not revolve.

Al this leaves us perfectly cold; we do
not even get out the notebook; we know
that within a week fthe same sheets will
be uging the same sort of type fo make a
gimilar mnoise about gtill another circuit
guite as worthless as the first.

Miracles do mnot happen on schedule,
Marconi is not born every Saturday, and
the radio art is not revolutionized by
Armstrong once a week; in all the years
of radio development there have heen per-
haps a dozen basic changes in receiving
tuner circuits. It cannot be otherwise than
that the major portion of the new circuits
are pure hokum, the most miraculous thing
about them being that there can be found
a paper so patient that it consents fo go
out bearing on its surface such arrant
nonsense. A {ributary miracle is that
there exist radio editors who allow the
stuff to get as far as the linotypes.

Our new circuit sharks are depending on
our ignorance or eise are themselves in
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the primer ciass of radio. Would it not
he fine if some of these three-weeks self-
made authorities could be induced to wander
hack down the corridor of radio history
where sit the dim shapes of many serious
radiomen, each oue hefore a desk piled
deep with sheets of paper bearing every
conceivable cireuit? How would cur sud-
denly-created expert feel to see these folk
impatiently brushing to the floor. many of
his wonderful vircuits, consigning them to
the family furnace for their first active
duty?

Perhaps it would then dawn on the new
man that his circuit had better be com-
pared with somme others before too much
crowing was done. That wounld in truth
be good luck for we would soon be saved
the perusal of 909% of the “new” ecirenits
which tests would show to have no virtues.

{f that result can be attained it may be
possible later to impress on the new
authorities the fact that a tuner is sup-
posed to do more than to bring in signals—
it is also supposed to tune, to discriminate
between signals not of the same wavelength.
We pray for the day when the ability to
tune will be demanded by all users of radio
apparatus, for on that day there will start
a mighty exodus of freak-receiving s-is,
and their leader on the march toward the
caves of obscurity and evil memory will he
that invention of the devil known as the
“single-cirenit tuner.”

And now to start things toward that
millenium we respecifully suggest to all who
write, print, or lecture on radio that here-
after they insist that any circuit submitted
will not be made public until it has been
vompared with the standard American re-
ceiver—the reliable old inductively coupled
tuner with regenerative detector plus one
step of audio amplification. If the new
¢ircuit can take the same two tubes and
show results that are superior as to selee-
tivity, intensity or distance of origin, then
it is time to go ahead and investigate the
ease of manipulation of the new set. But
unless the new set can prove its selectivity
and sensitivity it should be thrown out of
court. The Editors of ST propose herewith
to adopt that policy toward all future re-
ceiving circuits submitted to QST and will
insist that the evidence be gnite specific,
especially in the amateur range of wave-
length.

RESONANCE WAVE COILS
{ Continued from puge 36)

different wave length, at the same time.
This of course calls for two operators, each
one with his own audion having its grid
connected to one of the collector rings.

M C.W. is being received it is desirable
to make the receiving tube oscillate and
even for spark or radiophone reception re-
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generation iz desirable, Sharp tuning and
regeneration are accomplished by the eir-
cuit of Fig, 3. There is a collector ring as
before, L, and C, arve & tuned secondary
circuit of the usual type (for instance, a
honeycomb ¢oil and variable condenser),
L, is the regular tickler, and (, is the
phone-shunt condenser. This cireuit i, of
course, quite the usual thing in receiving
circuits except that the radio voltage is not
supplied to the grid by coupling the
secondary to a primary but by connecting

FIG. 3 REGENERATIVE RESONANCE
WAVE-(OIL RECEIVER.

the grid direct to the «collector ring.
Both L, and L, should be kept several feet
away from the resonance coil.

The Resonance Coil as a Static Reducer

In Fig. 4a there has been added a sort
of exaggerated collector ring at the end
of the resonance coil which is nearest the
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F16.4p VOLTAGE CAUSED BY A
STATIC “SPLASH”

antenna, This “guard tube” may or may
not be slit, and should have a length equal
to % to Y that of the resonance coil. 1If
we ground this tube directly as shown in
Fig. 4a it seems reasonable that it will
pick off all of the radio voltages that get
into the coil and as a result none of them
will reach the far end of the coil where
the collector ring is located. That is ex-
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actly what happens, the tube cuts out all
the signals; but it does something else as
well. 8o far we have been thinking about
the effects produced by radio-frequency al-
ternating currents in the system. Let us
now consider the effect of an impulse caused
by a “splash of static,” It is fairly safe
to say that static impulses are either of
»ery low frequency (200 or 300 eycles) or
else are entirely without frequency, being
wlmple uni-directional impulses. If such an
impuise strikes the antenna the effect will
be to put a high voltage on the left end
of the resonance wave coil—to put it on
very abruptly at that, Bee Fig, 4b. Then
this v‘;ltage will start to travel along the
coil, to “soak into the ¢oil.” If that is
allowed to 2o on the result will be to make
the coil oscillate at its own wave length.

i)
1 'MD
FIGH fOMPLETE RECE!VIN(‘ CIRCINT WITH STATIC (‘UARD TUBE

However, il we are using the guard tube
just described the magor portion of the
statie-impulse-voltage iy drained oif and
does not set the coil into oscillation.

The removal of the static impuises isg
very fine but unhappily we have removed
gnals in addition. Fortunate-
Iv it i3 possible to ground the guard tube
in such & fashion that the connection will
act as a “solid” ground on all waves em-
cepl one. This is done by means of a
so-called “rejector eircuit.” If this rejector
circuit is added we have our first complete
receiving circuit, which is shown in Fig. 5.
L, and mvnstltute the rvejector cireunit.
When this eircuit is tuned to 300 meters all
wave lengths except 300 meters go to ground
freely but the c¢ircuit rejects 300 meter
signais which go on thru the resonance coil
to the collector ring. This rejector circuit
accordingly does two things—it lets the
static impulse go to ground and it salso
lets interferring signals go to ground. To
he & good rejector circuit it must have very
i resistance.  This calls for heavy wire
in the ¢oil and a hrst-ciaes variable con-
denger with fow losses. See the construe-
tional notes for detaiis. In any case do
uot use a variable condenser insulated with

“mouided mud.” (I, serves to change the
coupling beiween the antenna and the

Q8T

Alorps has been done on Inng’ waves,

August, 1923

vesonance coil. It need not be used hut
is convenient., Sometimes it is an advan-
tage to make the antenna aperiodic by
grounding it thru & high resistance R.

It is possible to use the resonance wave
¢oil with an ordinary singie-c ircuit or in-
ductively coupled tuner by using the con-
nections shown in hg 6. The use ui an
induetively coupled tuner may result in ex-
cessive sharpness of tuning.

It iz also possible to unse the resonance
wave coil with a4 tuned antenna system as
shown in Fig. 7. Here again exireme
selectivity is obtained but an exira adjust-
ment must be made, The switch & is pro-
vided so that the resonance coil may be
connected above the tuned primary eireuit
when_receiving weak signals or below (at
the ground connection) when receiving
strong signals thru interference,

Sometimes more complete elimination of
static and interference can be gotten with-
out additional eritical adjustments by
splitting the guard tube into two parts as

shown in Fig., 8, and adding a second
resonance wave coil on which the collector
ring operates. The second resonance coil
is wound exactly like the first. In this
cirenit also the veceiving tuner may be of
almost any sort,

Performance of Resonance Wave Coils
as Static Reducers

The work at the laboratory of the Signal
Some
very favorable resuits were obtained. On
one oecasion it was possible to hear the
naval high power station NPL at San Diego,
Cal., without any sign of siatic altho an
ordinary receiver was entirely useless he-
canse the static was so strong ag to bury
the signal completely.

Constructional Motes
Winding the Coils
The size of wire and manner of winding
it is not very important. Some of the ecarly

long-wave eolls were wound in single laver's.
others in blanks and still others in sections

an inch long, each section being bhanked.
All gave about the same results. For 200
meters there iz suggested s e¢oil wound
double-banked on @ four inch ecardboard
tube ten inches fong., Number 30 B, & S.
gage single cotton covered is convenient
but the wsize and covering are not eritieal.
For broadecast work from 200-600 meters,
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try a single layer of No. 30 B. & 3. gage
1% inches long on a tube 3 or 4 inches in
diameter,
The Rejector

The rejector circuit may consist of a good
variable condenser of about .001 micro-
farads capacity shunted across a coil having
55 turns of double cotton covered wire, No.
14 B. & 8. gage, wound on a tube 3% inches
in diameter. This will give an inductance
of 0.1 millihenry. The condenser had best
be insulated with hard rubber.

The Sliding Tubes

The oollector ring and the gmard tube
may be made of brass and should fit very
closely. A convenient arrangement is to
cover the winding with a layer of thin
paper and then use tubes that.will just
slide smoothly over the paper. The guard
tube need not be split but the collector ring
must be.

Regeneration

Regeneration may be accomplished by the
use of a tickler in the usual fashion or
by the use of a plate-circuit variometer.
Either scheme calls for a tuned secondary

F16.8 Ust oF Two RESoNANCE Wave CoiLs $‘<>

eircuit connected to the grid as shown in
some of the diagrams. It is possible aiso
generate by means of the resonance
anil itself without extra windings. A little
thought will show the way of doing this.
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Tuning the Set

If the antenna shows a tendency to tune,
it had better be made aperiodic by use of
the resistance to ground as shown in Fig,
8. This of course does not apply to the
case of Fig. 7.

It is possible also to use these cireuit ar-
rangements with a loop. (Note—One end
of resonance coil is connected to one side
of loop tuning condenser.—Rd.) Because

illl-—— ~3L

the resonance coil as well as the receiving
set can act as a collector it must be
screened if very violent static is to be
eliminated. To be of any use sereening of
this (or any other) receiving device must
be quite complete, otherwise it will be use-
less.  Complete screening means that the.
entire set must be enclosed in an airtight
copper case of fair thickness (18 gauge)
and there must not be any batteries or bat-
tery wiring outside this case. Even the
phone cord should be run thru a piece of
copper Belden braid which is grounded to
the copper shield.

Reports on Results

We are very anxious to hear of the re-
sults obtained with the circuits shown here
or with other combinations which they sug-
west. Address communications to A.R.R.L.
Headquarters. We would especiaily like to
hear from the Gulf States where there is
real static.

Tars TUNER AINT
MO GU0P —WHERE (N Wex

r/ z AT 4A. M.
bN 00D
NITES WORW



Departmen

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

Apvreciating this vpportunity when most of our
good transmitters ure inactive, it ix well to be
yerminded there is a question for rou 10 answer
hefore you start vour regular daily traffic handling
again.

We all have rather puor memories and since
that will do for an excuse, let’s just say that time
and time again articles have appeared in QST heg-
sing vou fo get down to 200 merers. With the
new I jations {quoted elsewhere in this issue}
we huve & slightly different tune. It used to be
“down to 200 meters.” We now add two words

QST
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where won ave; and, before jouu finish, put your
transmiiter on the wave length rpecified and leave
i there,

We ean't sing nor write wmusie, but if we sould
rompose it 1o the ahove you would readily under-
stand that is is written in the best of spirit, it’s
true, ar’t, ien't it, OM?

Mani tnx to voun all for putting = stop to the
rubber stamp messages. It was FB the way they
dropped off last menth, A great many stations
have remarked about it. Gradually they will dis-
appear and everrbody will be happy again,

and say get “down to 200 meters or below.” It It takes u lot of nerve to #it at a radio ret
Message Traffic Report by Divisions
JUNE
C.W. SPARK TOTAL

Division Stns, Msgs. Stns. Msgs. Stns. Msgs.
Atlantic 75 5155 10 £10 5H 5565
Central 104 0443 16 ilo1 120 10544
Dakota 35 2401 3 140 a8 2541
Delta 12 e e 12 459
East Gulf 30 3 48 43 The
Hawalian B - e 5 3%
Midwest 37 3 157 40 2468
New England 54 1 10 55 3832
Northwestern 21 e s a1 ued
Pacific 11 2 155 13 534
Roanoke 19 e — 19 1896
Rocky Mountain 9 e a 465
West Guif 45 5 51 4728

Total 4B7 14 2228 501 34648

C.W. Messages 32,430—04%
Spark Messages 2,228 @

Total

depends on what sour license ecalls for uvn wave
length, Well, whatever it is—bere’s the ques-
tion—-does vour transmitter comply with the law
particularly s8 rewards wave jength? Yon can
Ay “yes.” or you can say “ne.’”” There is no other
answer, Either it does ox it doesn’™., If it does,

Wanted—3Suggestions on how to gei meszages
delivered. o much has- been uaid shout our
message delivery, or our non-delivery, that
we would like to have some good praetical
suggestions on how to do it—F.H.S.

you are complying with the law, if it doesn't, you
are #wiolating the law? 1f wyou are violating the
Inw and don't know it you had better learn of it.
It you learn of it, you had better correct it before
¥ou use Your transmitter. Get a good accurate
wavemeter; measure your wave in order to see

and handle traffic when the static is so strong it
almost recharges the batteries. vet 5TM did just
this thing.

ﬁ#%****r&****'&‘ Pk bbbt dddded ;t‘}

L E. [, Lay 5TM o
L3 Yaokum, Texas ®
¥ West Gulf Division ¥
- 1986 messages P
g »

PEBEEEES S PXEFP RS BREETE SREEIET

Qur brass pounders faded away to & thin shadow
of their former seives. Well, it's nothing to get
alarmed over; look at the percentage of messages
handled by a few reporting spark siations. It
won’'t be long before the spark will be among those
con picuous by their a&bsence.
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BRASS POUNDFRS’ LEAGUE
(“_12 Msgs,
STM 427
RAVD 424
aDOTY 422
HCZL 408
REWIE 01
*Epark
TRAFFIC RFPORTS FROM A.R.R.L. OFFICIAL

ELAY STATIONS

HAWALAN DIVISION—C.W.: 6AND, 2: 6ASR,
13: BCCR, Z; 6CEU, 15; 8TQ. 6.

DELTA DIVISION— W.: SEK, 10; 6NV, 1b:
HABA, 9: BZAR, L; BPV, 2V (5BW, 30— W. aud
spark) HAHMJI, w; HFV, 40; BYE, 18; 6K(C, 183
ANZ, 15.

DAKOTA DIVISION—(,'W.: Minnesoia; 9DUQ,
406: 9BAF, 83; ‘)BAV 10; GEA, 4; 9QF, 41,
SOBW, 415 9MF, 37; 9BGG, 55: 9DMA, 1: 8CQF,
114 9ZT, 5.56 911G, 150; 9APW, 136; QCIP. 136
9APE, 44 0ATIA. 39; "DPX 35; 9CTO, 31; 9DFW,
22;9DGW, i15; 9BT : 9BIS, 9: 9DGHE, 6: SDGV,
By 9AUL, 21; 9 4. North Dakota; 9AHC,
503 YDLF, 29, .wunh Dakota; 9CKT, 50; 8YAK,
T1:; 9DWN, 1458; 9BRI, 110; ‘J(;GA. 91: 9AYI. HITH

YAVZ, 149, BPARK: Minnesota; SEGF, 20, South
Dakota: 9BDH, #7; 9BOF, 23, )
PACIFIC DIVISION—(.W.: 6ASN, 2%; 6BFL,
40 hHP 56; KALK, 93; GAVR, 34: 6EC, 34a:
BRU, &: BARK, 4:, 6NX, 15; &CC, 28; &TC,
4, BPARK: 6AOQA, 60; 6AQD, 95,

ROCKY MOUNTAIN DIVISION—C.W.: Wyo-
ming: TDH, b6; TZV, 13, Colorado; $BUN., 56;

9BVO, 41: YCFY, 354; 9BXA, 22;

$EEA, 4:; 0CAA, 147,

GDTE, 4,

MIDWEST DIVISION—(.W.: Nebraska:
126; WAVC, 125; 8BXT, 31; 4BRWE, 19
515 9DXY, 6¢: 9ASO, 154; S)AQK. 36; 9ATQ,
96, lowa; GOWEF, 107; 9BPV, 47: GAED, 52;

DX, 16: 2AOT, 10: ODJA, ES SARZ, 5
Missuuri: YDXN, 100; 9EKF, 55; YBLG, 84; ‘JAAU
67; YE¥R, b5; 9DLT, 55 9BHI 32; BALX, ’0'
YCEE, i8; ‘J.’AAL 10 9ACO, 2 HBNP 1;: 9WJ, 3;
9DWEK, 10: 9CAQ, 1:3 QBKO 162 LﬁAYLa a7,
9ACX, 82 983, 30: 98T, 2; 9DJB, 20, SPARK:
Nebraska: 9DNC, 68, Towa; 9BXT. 28: 9CS, 5K,
WEST GULF DIVISION—(W.: Northern
Texas: HQIL, 61; BACQ, 18; bAIK, 4“’ HMN, 140;

ANY, 12; SAMP, 7; BIX, 74; HHY,
bFX, 128; BAVH, 35; BUY, 31: EAHC. 20 EiALI.
8, SFA, 66; BF(Q, 21; OLL, 56; 5XAJ, 82, Okla-
homa: BZAT, 16; bKE, 100; BZAV, 38 5ZM, 43:
KW, 29; hXBF, 35; bGA, %6: 5VM 12, New
Mexico; -yLG, 4.  Mexico; “BX”, 89, Southern
Texas: 5NN, 63; XV, 7 ,57X 6: BAMA. 4‘), Y'Y,
B4: BYK, wu: 5VOQ, 27; GZAE, 23; SALR, 93:
ATM, 1946: 5RN, 56; bJF, 10; 5SS, 107 .’SMT,
1635 6GE, A3. BSPARK: Northern Texas; BAL, 6
BACQ, 8; SAIC, 100: BCT, Bb; 5JH, 203 E»AJT, 17,

KAST GULF DIVISION—C. W.: 6AME, ; BUP,
25; BAGJT, 48: 5CP, 37; bVV, 1; 4FS, 18 4HZ. N
1AG, &: 4DB, 60; gtAY %: 4BL, 48 *iDT 34,
4EB, 161; 4KU, 35: 4MB, 32: 1EQ, Z4: 4MY. 25;
4HW, 20; 4HS, 18; 4AZ, i5: 4NA, 12; 40G, 12;
4100, 10: 4FJ, %; 4BI, 5; 4ME, 6; 4DN, 5; 4GM,
6; 4CY, §: 40D, 3. SPARK: 5XA, 3; 4HS, 25;
410, 15.

ROANOKE DIVISION—C. W.: 3AJG, 617, 3CEL,
J202: 3BMN, 197; #APR, 173: 3IW, 71; 8TJ, &5
dSG. 463 UABQ a8; BCA, 38; 8BZ, "" 3ASP, 15;

1103 5“P 20;

SARV, 35 8BVL, 19: 3NF, 172; 4EA 14; 4FT, 167;
4BX 70: SATP, 26; SCQH. 41.
.NEW ENGL&ND DIVISION—C.W.: 1BQD, 102;

1AML, 51; LGV, 2; 1CAB, 30; IAWE, [3; 1BES,
21; 1AWV, &: 1ABC, 4; 10W, 12; 1BVB, 207:
ISK, 105; 18N, 122: 1CNI, 60; 1AIR, 29: 1A0QM,
137: ICIT, 80; 1YK, 26; IBET, i4; 1BFQ, 7
iBLX, 80; 1BQK, §; 1AQU, 10 1ADN, 106, 1GI W,
27; 1CPD, 52; 1AQM, 137; l.TV, 167; 1BKQ, 201}
1CPN, 306; (DB, 51; 1ASU, 48; 1RR, 89; 1CPI,
348; 1BDU, 29; iCMP, 60; IBNT, 150; 1ACO,
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48: 1CDO, 247; 1BJS, 51:
1BNL, 21: 1ACO, 48; 1BRQ,
23; 1CPO, a2, 1(‘MK 83,

} IAWW, 74; 110, 64;
ICTT, 52; 1ARF, 46; IBSJ, 18; LFD, 25, €PARK:
1ARY, 10,

NORTHWESTERN DIVISION— AW, TLR, i144
TAGF, 118; THM, 63: T%F, TAF, 60. TWA, 40
“iW, 56; TABY, 47; 7KR. 3; TADJ, 4; TF
TJE, 15 TAGF, 118; THM, 65: ".‘ZF, 46; TAF, &
TWA, 40; aCZ 44; TG, 15: ADJ f: TAHQ,
12y 720, "ZL. 3e: TZN, 51: .IO, 32; YLN, 14,

d\l‘LANTl(‘ DIVISION—C.W.: Northern New
Jersey; ZAGB, 285: 2CXE, 132; 2CUI ,i5; :‘JAJF,
10; 2BGI, 127 2RC, 23; ’BUY w4y 20K, 24;
“BSO. B3 3EP, 22, ZRWW, 23; "CTC, 26; 2CDR,
45; 2ALY, 53, bnuthern New dersey; ZBEL 7é;
eiA(JQ, 54; 2AHV, Western New York. SBOA,
1R6; BATR, 19; aLUU, 49; SCSE, 1t; 3BCP, 163
§ASK. 1b; 8HJ, 10; EBITM, 34; RCOI, 20: SAWP,
20; 8CQL. 10; MBBVV, $: 8BSF, 350; 8AFL, 70;
BOTK, 10: &AMM. 3R; BAVD, 825, Pennsyivania:

IKX, 2% leQ i4;
781 J.(uRU 3; 1ARY,

SHD, 23, 3FS, J.B SHX, 3; VW, 19; 0B, 94;
31H, 70 2]’-(‘)(‘X 0, SRBV, 20; 3API, i8; 3HH, 93;
A7ZM, ¥ BADX, 3: 3AKR, 12; BAWE, H.’S: SBORB,
33; 3BLU, 48; #BIP, 41 ADP, 1o 3ADQ, 13;

wCTZ, 493

BN, 8756 RBAQ; 34 ®ATA, 2; BRH,
The f{ollowing have been  appointed
Official  A.R.R.L. Broadeasting Siations.
Euch Haturday and Sunday at 10:30 P.M.
stundard time these stations broadeast an
wfficial messave from A R.R.L. Headquarters,
giving the very latest information on hand.
1CK 3APR  HZM TDH YORY
1BDI iHS SRIP TZU anGv
11X 4EL GKM Q9APS
1BSZ 18A GAPL QAl1G
1CKP  4NT GZAM oMQC
TED AKB HABX oC
1GL 4HZ GAJR aUs
LGV 4ARC 4BBH @11
10PO 4BX GALH 9UR
1BAC 6XA 6BKE 9EEA
IBKQ &EK TIF 0BZI
1AIQ 5ADB  TIZN 9BGT
2BRB  AMB i8¢ 9ADG
2AWL BZAV  TKO 9AAU
20M 5XB TTO YDJB
:J:BMN HYE TAGE 9DXY
GASP  BZAK TRV YCWC
Note :~—Broadeasting at 12:01 A M. discon-
tinued,

43 840, B08: 3AUV, 3
RAPT, 72: 3TE, 9; 3HG, 46,
38U, 122; 3BWT, i6; 3PEZ, ‘25
18; 3J4J, 1125 3L, 7. I)elaware:
1’ SPARK: Northern New Jerqev. 2BQZ, 42
2BZU, 32; 20M, 74. Southern New Jersey: ABEI
2K, Webrern New York; 8TC., 76: R2ARKQ, 15:
&CHY, 5; SAAW, 50, éBJY 12 JQN &
CENTRAL DIVISION—C.W.: Wlsconsm. 9ARC,
31; 9CZY, 77; 9BVA, h0; QDCT 9; 9BCH, 21;
‘JLJI 92; 9DLY, 20; ‘.)DHG 2 (lhm; 3CWP,
401 ; S.ABL, 3RO ; SBEK, 322; ¢ , 287:; SANB,
209; XYARE, 171: RADA, 167. :
130; ®RBH, 105: SES, 102;
JOMI, 64; SCVH h& &
46; BWY. 41
‘*(‘IE, 30 SGL, ZS,
tk; 8&RY, 1b: RAER, | ]
Southern Indiana; BUR 4;. 9AM
81, Michigan; $BCY, 427; §BGT, 220; $DKC, 92-
SBDR, g€1; DI, 66; KDBO, 60: %CGJ, 69; SBGJ
56: RCZZ, Bb: RZZ, B2; SATX, 51 8BBJ, 651;
SYN, 50: 8CJK, 46; BZF, 45; SBXA, 36; RAND,
#1; 8CDD, 31:; 8CBO, 20: ¥KI, 19; 8CAP, 1i5:
YBZD, 11i. Chicago; 9BNA, 58: SEBK, 53; 9US,
52; 9SR, 27:; 9BFX, 28; 9ASA, 19; 9AOQY, 10.
Hlinois; 9DQU, 683: 9CZL, 620; 9YCPA, 248;
9BYX, 210; 9CBU, 187; 9CDR, 124; 9BWA, 109;

KM.' e ?sBSB.
iBES, 5 3ALS.
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ARZQ, 67 9MC, 56: DAWQ,
44; DOMC, $8: 9DJG, 82;
23; OBIT, 14: qLM:N,
Northern Indiana;
ODFB, 127;

) 9EJT, 15: 0BG, BB 0. Kentucky;
DAPS, 167 111 '“%WF iDﬁ AROO, 44
SAMHE, 30; OBRY, 25; 9EP, 14, NPARK: 'Wis-
nein: 9BQG, 32: SDHG, 48 Ohio; SAIB, 424;
L,

8DZG,

QCP, 5

17%; «'0J, 65; 8BCO, 30; 8CMI, 4. Chicago;
IWX, 58: HAQY, 21: BDMY, 18; SCFP, 1%:
“AES 10; 9EDH, é; 9DFV, 5, I]l;n : SDHZ,

140, Northern Indiana;: 9BON, 72;

ATLANTIC DIVISION
¢, H. Stewart, Mgr.

The general census of June traffic reports show

a gradual decrease of messages handled and sta-
tion operation. It iy wvery essential, that cven
though message trafiie falls off to nearly rzero,

that wvou should still report on the activities of
stations in your district, and let us know what’s
doing. Nearly y traffic officer complained of

inte und absent traffic reports this month.

Every fellow knows that we have heen getting
wonderful, cooperation throughout the Atlantic
DNivision and did much to keep the Atlantie Di-
vision up in front—unow is not the time to fall
down. We should nll keep plugging and be all
sef for some “rvecord” relay work in the fall

Under the uble direction of SAWP. Western
New York has been pushing zshead, New life
sowms to have heen added and many new sia-
have bLeen given appmntmem‘s. Va«:ancies
existing for officials to =act as district superin-
*endem:s and city manazers are heing filled as
Fivery man_ on
We*tern WNew York seems alive
something., For that reason
in handling traffic.
station this month for
3 0, Waveriv, N. Y.,
5 messages: owned by Theron Tappan,
nuar superintendent for New York district

‘he pmwnnai of
rmd anxions io o

“NB iz about ready to open up for .traxijm
again, having been out of commission du-s to
hlown tubes. is | bemoaning the fate

of  his  distriet, ¢Dist. 16) which
in three months from 1400 to U messages,
suvs the whole wurks is shot with all good relay
tions closed or oui of uz‘der,

ume  activity around Newark this month,
Mnch interost is being shown by fellows around
this section listening o station WAAM of the
I. R. Nelsou Co., Newark, J., on [‘uﬁwjdv
nights, 2KK i manager of station and is
spisted hy 2CMS. Both of these men ave wail
wn in the ﬁecund district, und bave -)rgam-mri
hat is known as ‘‘Amateur Nighi” from =
WAAM. Tuesdavy night has been sef
amateurs to speak from this station.
greut many well known amateurs have given Lalks
on subjects of weneral interest to other amaieurs
and A.R.R.l. wen,

238 buried his spark with appropriate ceremo-
i due to its unpopularness around ‘Urenton.
save things are pretty slow and takes a
Int of effort jusi to keep the gang topether. ZAJF,
who wnow and then likes to work a good spark set,
suys traffic is dving away as rapidly as it jumped.
Official relay station appointments are still bheing
rut through. (Stick together fellows and we will
open up all m-t and fully ovganized for fall and
winter relay  work.)

MARYLAND: 3TE is svending four months
in France, and may have interesting news rve-
sarding the reception of American stations during
the summer. 31HG has dismantled his set and
moved but will’ undoubteulv be on in the fall,
1Y, has Jeft for Scehenectady.

DISTRICT OF COLUMBIA:

drapped
MM

Stations have been

very active this month and seem to continue o
he wn, THS s mnvmgj o 8t, Paul und will open
up th 3AR iy very sctive and i3 one of the
bhe t 3EW’s “‘radio central” will be on

the air again, und i promises to he a “HE” zet.
24T in the star schedule siation, maintaining veg-
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ular schedules north and sonth. 3DM,
others have been hard hit by the heat,
sn the job at intervalis.

DELAWARE: 35BBS is still under doctor’s eare
but will be on in a few days, ZAVFB will be on
now that school has closed. We are losing 2BLV
who is joining the ranks of the Navy. 3BSS and
3418 will be on all summer, regavdless of the QRN,

PENNSYLVANIA: Dist, No, 1. The T.auns-
Radio Assn, gave an exhibition of A.RR.L
traffic to the lneai BCI’s who showed keen in-
terest to our game. RBLU and $BTL will be off
the air for awhile. $AWF, 3HH, 2ZM, 2ADX,
3BOB, and SAKR Lonsxstently repurf for this dis-
trict. (hester stations reporting are 3BIP, 3ADP,
and 3ADQ,

Dist, No, 2.

28U, snd
but are

3¥0 is closed until September,

Dist. No. 8. SATA and 8RH are the oniy sta-
tions that wmoved traflic.

Dist. No. 4. BZO ciaims their decrease in traflic
is due to the change of wave length from 200
to 175, (What say, T.M.) FProbably irue becanse
the gang does not listen down to even 200 meters.
But wait!! It won't be long before the gang is
down where we belong. At present, moat of us
are shove 200 meters—{T.M,)

FAUV s «till going sirong.

#BJ has a good sef
but his “Hudson Super” works better

in the

summer, ZAUW sure has been bitten by the
“love bug’--make her an op, OM.

Dist. No. &, All the traffic was handled by
SC0T, 00X, #BBV, and 2aPI. 3BBV will in-
crease to B0 watis.

PHILADELPHIA : eptire city isx very in-
active, 3VW, 3HX, 81H, »BJY 3HD, and
FS are the only stions reporiing snd due
credit 12 con for their consistent support fo

this big

(ENTRAL DIVISION
R. H. G. Mathews, Mgr.

flaspite the -~ummer sther, iraffic in certain
paris of the division has held up. This is especinl-
ty true in Michigan and Northern indiana where

daylight relaying has come into favor.

We are sorry 1o have 1o announce the resiy-
pation of vur oldest awssistant division manager,
Mrs hasx, Candler, ADM for Chio, who is also

f the oldest relay operators in the conntry,
att well remember old 8ANH and 8ZL and we
x record the passing of their prime
We nt to take this opportunity of ex-
pressing to Mre, Candler our appreciation of her
years of hard work and faithful service. and to assure
her there is always a place open for her in the

Sentral Division Traffie Depariment. (A1l hands
regret 1t—"TM) .
HENTUCKY: GEP s spending & ple of

weoks with the Louisville gwang on the rivere., 91
has wone to Wew Orieans and has gotten a RCA ship
bound south, 9ASBE is putting out 4 awmps, with
2 five-watters, SCON sent three b-walters wesi
and his mast blew down. Roper sayvs he will put
up a new mast and make it a 50-watier this time,
{Some spirit OM.) 9DRI has gone to New York
where he hopes to get & good ship.

OHIO: Tra for the month of May has fallen to
almost nothing compared with former months.
This is due io several reasons, among which are
bad QRN. Stations are out of commission for
repairs and rebuilding, expiration of tubes, opera-
tors ceasing operation for the summer months, re-
movals to other territory, in fact, all the ills and
alibis prone to amateur stations and their operators.

Dist. No. 5. Walks oif with the iargest distriet
total this mouth, while distriect No. 4 has the
honor to have the :tar Ohio =iation, and it’s =
spark siation, itoo; SAIB came in with & votai
of 424 messages.

Akron city wianager, W. V. Warden, will move
away from Akvon about the first of September.

MICHIGAN: Chas, Holmes, DS of distriet No.§.,
haq resigned beeanse of laek of time, His sue-
or will be uappointed shortiyv,

We have plenty of good simfions now in Michi-
wan. . The wuext thi i« to keep them on the job.
Davhg:ht iz the time 1o handle “iraffic in this
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state. Many stations, not heard at night come
thru GSA in daylight.

IMst. No. 1. 4ORN, power line leaks and a craze
to change antennas (and wreplace those blown
down) seem to have knocked traffic this month,

Muchk DX work is being done during daylight
in accordance with a plan worked out several

months ago. Special tests are being planned
to demoustrate just what can be done with short
jump daylight relaying, ¥very station operator
capuble  of  handling tratic is wurged {o =end
his name and details of his station to the DS
at 321 Ist Ave., Flint, Mich., at once. There is
plenty of tratfic to be ‘handled and we want more
good stations that can be depended on to handle it,

NORTHERN INDIANA: Despite the fact that
there have been only a few stations on the job
for the month, there is quite a fair sized message
total.  With the comung of warmer weather there
seems to be an added increase in activity due
perhaps to the fuct that many of the fellows have
come back from school. Severai of the best sta-
tions are off the air for the summer and are
rebuilding their sets, uvthers who are out of com-
mission now will be on the air within a short time
and are getting lined up for summer work.

4FS has returned from Purdue University and
is back on the air. 9HHI has only been in opera-
tion for a shori time, is a beginner at the game,
vet hag rolled up a total of 218 messages. HCBA
and Y9AZK are off the air for the sumer. YBEC,
same story. 9YHJU and YEG are on the air help-
ing hoost the message totals. 9BCB is doing good
work and will have a 100-watt fone and C.W, set
going by fall

Mr. Dreisbach, 0¢DFB, newiy appointed city
manager of ¥t. Wayne, besides. doing good work
on the air, is wetting the ecity lined up for good
work. 9{R will be back on the air just as soon
u$ a new mast can be erected, Both spark and
C.W. will be used.

Dist, No. %, Activities in the district have
livened up considerable and relay trafic is going
thru in great. shape.

9DVK is the star station for this month. Both
50 and 100-watt (W, can be used and cunse-
quently very pood work is being done. 9BON is
doing pood work und will have C.W. instalied
in the near future.

in South Bend very little activity has been re-
ported. SFP, 3BBI and YAKD have not been on
the jub mucn, 9BBQ has a 10-watt set under
seout supervirion and is doing good work with
it. 9AKD has beeu having some trouble with his
ser and has not been doing much work, 98BBJ and
9CXZ will he closed until fall. 9QEFL wiul open
up soon with 10-watts, 9RE is a rew comer and
promised to have a ih-watt set in opervation as
soon as he wets sertled. 9GP has his set going
fine but has vory little time to use it as he is
working, He has been heard on the west coast
with &0 waits., By fall, 9CP, will have at Jeast

one 280-watt bottle and as CP says “Let {fali
come.”
JLLINOQIS: Dist. No, 1. DS Burke reports that

summer static has been very bad and that all the
ORS’s seem to be overhauling or in some way
endeavoring to avoid the QRN. Only two ORS’s
huve reported shis month; YBWA and 8BZQ.

Dist. No. 2. The meeting at Starved Rock was
a huge success with about 76 of the prominent
nines there. "The Chicago gang, and 2 ops. from
S$EFC in Missouri were there and to suy it tritely,
“A good time was had by all.”

Dist No, 4. 9BYX is putting in more power and
making friends of the BCL’s?? @CDU has the
novel plan of two aseis, The large set is personal
and the i6-watt set, 9AFQ, is for junior ops.
9MC has a 100-watter in operation. The b500-
watter and new shack are incomplete at date,
but Hen says that WNP will need to ground the
serial when he opens up., $AWQ is back from
Chicago and is sending his thanks to the Chicago
wang for ibe ecourteous treaiment acrorded him
while there. 9CLZ will have 20 watts in his new
ether buster. 9CXT reports he has handled 44
actual messages this month. No “Tnx for erd
stuff goes.” 9CMC is working off the air. 9DJG
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is constructing & 100-watt set for fall.
QCMN,

4CTK
2DBW are all rebuilding or overhauling.
Dist. No, 1. We open with a complaint from
9DHZ stating he has unut rated space for iwo
months now, aithough he reported, 9DHZ heing
the only spark in the district js listed by himself
and was overlooked in the summary. (Sorry OM,
to omit a consistent worker, and won’t let it happen
again.) 9BIT, VBIL, and 9DQU made a irip to
Chambana and with 9DCR and 9ASD spent the
day inspecting the stations of that town. ‘The
next week a return visit was paid by 9DCR and 9ASD
to 9BIT and 9DQUL. A fine itime was had by all with
bewucoup eats. F.B. all around. 9BIT, 9CFH,
2C0X, 9BIL, 9BPW are rebuilding for the winter.
9BPW mourns a 5-watter and reports nil handled.
9BXD has acquired the title of assistant division
publicity manager and is thoroughly engrossed in
ministering to the duties entailed thereby. YCZL
laughs at QRN with 520 for his second month
in the "Brass Pounders’” 9DQU also came thru
with a big bunch. {(Note:—Apparently part of
this report was lost—nothing followed this—TM)
Wisconsin: [Diist. No. Tratlic is moving fine
for this time of the year. 9DCT is installing a
B4-ft. mast, and will inecrease to 12 watts socon.
9BHQ is heard on the air with 100 watts, 9BRO
is getting a 100-watter percolating and has another
50 on hand. 9BCH has two 50’s on hand but is
walting for good weather, 9DHG has two 50’8

and 15600 V.D,.C. He is testing on 15 watts. 9DLG
using 1000 V. on b watts is vy QSA. 9%ZL has 3§
fifties and is waiting for 1600 V.M.G. 9USX,
{ireen Bay, is disturbing the ether again. 9DIU

?&z )been heard on fone. (Let’s hear your code

DAKOTA DIVIS!ON
N. H. Jensen, Mgr.

The amount of iraffic handled the past month
is not at all discouraging, ‘The spring fever
wave that so much is wsaid about, shouid be an
its last legs very soon and many of the fellows will
be back at the key regularly, Another effort will be
made tu get monthly reports from all stations regu-
larly. (Gang: Please help us out by maliling &
postal eard on the 16th day of each month to
your DS.) The DM would like to receive sug-
gentions from any or all amateurs in the di-
vision about the betterment of amateur radio
either in the division or nationally. What have
rou to offer?

MINNESOTA: Dist. No. 1. William b, Wagner
aof Duluth has resigned as NS and James Hayes,
9GW, 705 Bast Hth St., Duluth, has been appoint-
ed in his place. W. Edmont, YADF, is the new
city manager of Duinth.

9BAYV and YBAF continue to hold up their end
of the traflic business. Heavy tornadoes sweep-
ing over this stale within the past week un-
doubtedly have put some of our stations out of
commigsion temporarily, 9DUQ and 9EA were
the only statlons that managed to stay on the job
through the “static-barrage” of old man QRN.
9HGEF did good work considerimg the time of the
vear. But as he has just sold his rock crusher,
he will he off the air until next fall, when he
expects to be on again with C.W. 9HCMJ has
moved from Audubon to Crookston. $ZC finds
that his license . expired during May and he is
having trouble in getting it renewed due to some
gort of mix-up. So he is off the air for some time, but

will be operating again as soon  as  possible,
Another new siation has started at Virginia. The
call is 9DTR and he is handling trafic. It is

regretted that 9DUQ, one of the best stations in
the district, will be off the air from now until
Novewmber., This is because both operators have
taken jobs outside the city of Duluth. With the
loss of a number of stations, traflic will not move
as smoothly as before.

Dist. No, 2. A new station is being built at
4YAJ which will have an output of 600 watts
of pure C.W. The uew station will occupy a
very good site on a hill wh_ich is practically clear
of material. 9QF leads with trafic {his month.

Dist. No. 3. 9Z7T reports antenna current around
11 and 12 amperes and that the west coast was
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worked 47 times during the month of May.
({That surely is pleasant newsz OM—DM) 9DOT
and 9YBPN are out of spark for good, which means
that on wood nights the C. W, will be unhampered
in traffic bandling, 9AUL has been heard in
Australia. 98BIV is back in town (it never {ails}.
4BLY is in the limelight at present by puiting
up a 9n-foot masi, ?APW axpects Lo be able to
duplicate the “pure” D.C. on motor generator
treal stuff) in about a month. This will be a
400 watt, 1500 volt, «xeparatelv exeited machine,
NORTH DAKOTA: Most of the stations in this
distriet have closed down for the purpose of re-
building their ontfits, Hence there i» not much
to report. HAHGC is all through with his wvale-
dictory address, ete., that goes with being 2 class

MY TEXT Topay, Lo
| FOLKS, WL @& FROM |

oT, Mt
A SKY PUOT

pre~ident, 2ABU expests io attend the (Iniversity
of Minnesoi. e

fore vhe ut had to be ;mamoned for six
months,  Sorrei, OM,

SOTTTH DAKOTA: Dist. No. 1. 9YAK has
come io life a.u’aln and is using (00-watis ACCW,
The =t is being operated by SALN. 2CKT
i 4 tion in this district and iz doing gmood
fewatts rectified CCW. 9BDH is doing
od  work on  spark,

Dist, No, 2, 9DWN is ahead of the bunch again
this month in traffic handled. He has been on
rewularliy in apite of QRN. 9BRI comes next in
amount of iraffic handled. He has been reported
many times from the west coasi and once from

the eust coust during the pusi month. Worked
atations 1000 wmiles ceveral times, 9CGA  has
bewa doing good = and has been on guite

vk
repularty, 9AUT has been doing good work., He
orked 1500 miles during the past month
) watts.  9AVZ is rebuilding his sistion.
# new station, at Webster has been on
~ev4-‘ml times and has handled 2’ few messagesn.
DONM iz going with S-warts LCW.

DELTA ﬁlVISION
W. W. Rodgers, Mgr.

This marks the first appearance of the Delta
in QST under the new management and is the
first time it has been vepresented fur aseveral
months. Therefore, the wreport is very slim this
month.

An eiection is in progress in Arkansas for the
purpose of selecting an ADM for that wstate o
succeed Mr. R. L. Pemberton who has resigned.
Hy the time this is vead the name of this officer
will have been announnced to the Arkansas per-
sonnel, Therefore, we have no report from that
atate for this month,

W, L. Kennom ADM of Mississippi, in actively
engaged in lining up the wang in his state, but
owing to the severe QRN prevailing there, the
interesi has been lagging for some time. BYE,
the only station reporting, handled 16 messages
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and says he is lucky in that he has escaped being
elecirocuted by lightning.

Unable to effect connection with Mr, P, L.
Pullen, ADM, of Louisiana, we will not have a
report on Louisiana this month. HKC has done
good work on 20 watts, having reached down near
the Australian Coast on this power (copied on
detector, too) and handled 183 messages Iast
month, (F.B., OM.)

Mr. B, F. Painter, 5MB. has been sappointed

the second Tennessee district to snceeed
&, W. Wilkinson: as he was appointed during the
last days of she month, he has no report this
time,

City manager Brooks of Memphis, reports aec-
tivity on the decline. QRN has hit this state
in earnest, but we have had promises thai our oid
stand-bys will earry on this <ummer, Traffie is
being handled thru Memphis by I&NZ, GNV, &
S5BW, 5PV, %B, and (on 250 watts) BZBA
5L and AZABA). eports trouble with |
~watter, and we all wish him luck. We need
him during this QRN season. HAHI's masis are
wn from a hi wind; ND here, City manager
ier of Nashville reports very little activity
m't-‘ 5FV, *he only station operating handled
4 sages. HAAR is rebuilding and will reopen
with twn n-p:ular ops&

EAST C.ULF DIVISION
B, W, (mchran, Megr.

One of the nu(standmz featnres this month is
the fact that three old-timers, whose signals had
not heen heard e again on

; for Florida
park, in mid«

Uollege, but

this vime, is

now hack and 1o0-watrs
QSA most ﬂnvmhere

We realue that it takes vonsiderable nerve qnd
iekability” te try io handle traffic in the ¢
of the fieree atmospheries that are ovur lot ciurmnr
the summer months, We know that is s oftﬂn
impossible to even hear signals, much lexs read
them, and only by taking advantage of ihe tulls
that occur in the heavy QRN can iraffic be moved,
Our hat is off to the gany that has cunek snd in
apite of such eonditions has put thru our irafie.
(Fine work, men.)

ALABAMA: At 5XA, practically all the op=
erators have gone home for the summer and in
sddition they had the bad luck to shoot all their
tubes, AHAGJ leads the state in traffic handled: he
is on regularly, 5CP and 5UP have handled quite
# nice bunch this month, also. B5AME iz reaching
ait noece © and also handled some traffic, GACM
has opened up and will handle traffic there as 5VV
is moving to Birmingham.
GEORGIA: Atlanta:

JKTT is leading the rity

and is doing the most consistent work., {MB has
rebuilt his set and wets out much beiter now.
1HW is mwoving te Houth Carolina, 4EQ has

done zome good work this month. 4MY ix shut
down for the summer. Most of 4HS’s traffic was
handled on spark. QRN has not :topped ENA
whose 50-watter in getting out eat. DO s
going sirong. The iadies keep 4C busv but he
finds time fo handle some traffic. 4AZ is doing
wond work with his 10-watter, 4FJ hax heen
slected president of the Atlanta Radlo Club, buc
finds time to handle =ome traffic. Other siations
who are on oceasionally are: iBJ, {ME, and 41N,
4GM is bothered by local QRM ({ladies). ‘The
aet at 4CY is being rebuilt. Fine work has been
done by 410 on spark. He has gone north to visit
the hams he has worked. Savannah: JEL has
handled practically ali the traffic this month, 4BY
has been un, but not often. HGL is inztalling 100
watts with generalor supply and is oiling up that
bug. Athens: 4AG has bheen on the air but little
this month, ‘B is out of the game because of
his eollege . He has reported working most
all stations he can hear. 4DB says he has been
busy earning some ready cash but found some time
for relay work., 40T is on the air regularly and
handled a nice lot of traffic, 10D handled a few.
A newcomer is 4AY at Macon., He should be &
clearing  point {or traffic south from Atlanta.

3
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#GN, on spark, is on the air again and is doing
fine work for summer. 4BQ is off on a vacation.

FLORIDA: 411, an old-timer, is back from
2ollege and should do some great work in his sec-
tion.  4HZ's activities are pracrically nil this
month because of graduation. 4FS Jost his an-
fenna and counterpoise in & storm but got it re-
built in time to operate for four days this month;
reports better work now than he has ever done
hafora, AMT has been away from home and
probably will not be able to operate before fall

HAWAIIAN DlVISION
K. A, Cantin, Mgr.

With summer weather and OM static on the job
it 7ney mnot seem to effect the stations of the
Hawaiian Division and messages handled for this
month show g fairly good increase,

Pist, _ Honolulu: #ASR aufter testing out
many locations has at Iast found a site where
st signals come in QSA and fairiy free from
QRM and QRN. (It must be a ham's paradisel.

He is pushing his signals in hopes of raising
the coast, CR and 8TQ are still on the jub.
Dist. R. ilo, Hawaii: 8CEU with his C.W.

i< making o much noise that the fellows oun the

sf must be desf if they can't hear him, GAND
doing Jikewise with: little success o he is
ing a irip to the mainiand to try veception of

-ignals at that end of the Pacifie,

MIDWEST DIVISION
. 5. Turner, Mgr.

sinmped  considerably
wtal of 874 messuages
were handled, less by # whole lot than was oe
dinarilv handled by ane station last winter.
SAHH reports a new tion in Hagle Grove.
~1ABE is using 50 warts, and possibly 100 later
This fellow was formerly a BCL bur is now
wal ARR.L. op.  Bully for you! 9UL says
:verythi is dead there at present, UBIF is
fpuving on a summer Irip 1o visit sume of the
eastern hams, 2ARZ now has bhis new antenna
up and expects to continue his consistent work.
‘Smatter Davenport? HCS ae usual on spark, is
doing good work. ORPV and DCWF both are
doning mce’rwurk but could use a larger message

g iowa
Anwving the pasi month., A

IOWA:  Teatfie in

sotal, 4B expects in have a [00-watter going
=o0n, ALD is handling considerable traffic on
W, DJA and 9DXT are also helping some.
NERRASKA: 9AS0 the star Omaha station
this  month, 9AQK is second and 9Y1T third.
BDNC of Lineoin is the only station handling
traffic on spark., Hurrah! it iz with regret that

Mr., Rohwer, Lineoin, has found it
necessary Lo resign bis  position of M. He
P+ travel'ng this summer and will he unable to
keep up his correspondence. Palmer, who is DS
of Houth Nebraska, will do his work uniil a new
©M can be located. DEW, has been very ill with
pneumonia but is now quite recovered. ‘The DS
uf North Nebraska reporis that on short day-
light routes YAED and 9JI are iaking the traffic
cast and 9EAK, 2BWM, 9BCF, and 9CXPF sre hand-
Ling the iratfic in all other directions. All Com-
munications to AA7, the Nebraska National Guard
station, should be mailed direct to 8ATC. vAQK
reports thar tratfic is easily relayed in all direc-
tions but west, 9HEHN, an fowa siation, is =2
wood opemng for all eusthbound traffic. 9ATC is
maintaining a daylight schedule at present and
handled Y8 messages during June. DS of South
Nebraska reports 2DNC and $BDY are the only
active «tations st  Lincoln. Almost  forgot to
mention  that 9AVC and 9YU deserve pecial
mention for their efforts during this past month
wf storms and gay bathing »uits, 9DXY is look-
ing for another op. to push his key while he tries
to  leep on top of his publicity program. Don’t need
to worry tho for Quinby is the fellow who can
do 'em both in fine shape.

MISSOURI: %RR is visiting up north. & few
astations are doing all possible to keep up traffic.
The KC report this month has bheen handled by
9DJB.  Bix stations in Kansas City are sactive.
OBKO. 9ACX, and YAYL are doing good work.

9AYS, of
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9DJB is having a deuce of a time with a sync
rectifier. Can’t some successful ham help him?
988 is quite consistent and either he or some

other KC station mayv be able to arrange an early

A.M. schedule with Wichita, according to 9CWC,
At $t, Joseph, 9DLT was the only utation who
handled trafilc 9CTC has shut down waiting

for it to Jet up a li'l so he can hear something.
9BZH has gone to a radio school and expects to
gei back next fall. 9VB and 9EFB are the remains
at Sedalia, others are shut down. ‘The eastern
half of the staute is also in the throes of QRN
and only & few of the stations are active. 9HKEKF
gets appointed ORS this month. 9D and YAAU
are the only remaining consistently active stations
left. 9BLG was active in the earlier part of the month
but shut down in a few days YBHI is doing some
work and getting out fairly well, At the iast mo-
ment, 9CAQ, 9DAE, and YKFB were heard from, via
postal from 9RR.

KANSAS: No report was received from 9A0G,
CWC at Wichita, however, hax ‘i’urnished much
information as to what is going on in Kansas,
From what he zayvs, traffic is =till being handled.
He is working west regularly having a number
of daylight routes in effect with stations west
ax well as eust of Wichita.

NEW ENGLAND DIVISION
I, Vermilya, Mgr.

With the coming of whrm weather and beauti-
ful moonlight nights, our traffic has, of c¢ourse,
taken a xlump, We suspect that some of our
cperators are subject to this sort of “mwoonshine”
at least, “HRX” opines they probhably are. Bunt,
with WNP on the air and our old friend Mix at
the key, we will undoubtedly find that there will
be a great deal more interest in our field and work
than ever wag in any previous summer, “WNP”
will give all u DX hounds s chance io show
vour records v Mix is keeping an accurate log
of all stations heard. We uall know 1TS of *‘ealls

heard” iame.

MAINE: 1CDO will be on duty every night
after 10:00 P.M. iBJS is avother station heard
auite regularly. TACO will be on from & to 7
P.M. and afler P.M, every night. 1BDI
is temporarily of wrder. Although (KX is
not doing volumes, he i3 doing some remarkable
DX work. Mr. Fdw. MeS8hane iz giving over
active part of his work ag assistant to M. Pierce,
antil next fall, and we feel mighty proud of his
wood work. IFM is doing some good work with
his new C.W. set, 1BNL has just passed his
commercial license and is feeling pretty cockey.

VERMONT: While this state iz not setting
the world on fire with huge traffic reports, siill,
the faet that the division manager found R. P.
Slayvton on the job the other morning at 4:00
A.M. is proof enough that he is on the job.
it’s not his fault that no one in Vermont uses
our relay stem, and after this 4:00 A.M., ex-
porience, we expect to find “RST on the job
ten years from now.

MASSACHUSETTS:
has ‘hit this district an
hasn’t been heard from. Local amateurs have
been handling messages between Boston Navy
Yurd and the Naval Reserve Headquarters here.
1AHI reports 60 miles on one UV-=-201 with a
one inch coil. Bays he will gladly QSR. ILCPN is
repolted heapd at TLR. 1DY had a visit from
A. H. Jor 3HJ. -

‘RHODE ISLAND: IBVB with 207 and 1BQD
with 102 weem to he the leaders of this section
of New Fngland, 1GV has moved, also 1II. We
understand that 1II has wmoved to his summer
home at Chepatchet and that his ¥1, is running
his 11T station. 10OW is rebuilding his statlon
and will ‘be woing full swing shortly. 1BES is
Zoing again. 1BVB continues to he the most
active station. None of the atations, however,
got into the * Pounders’ League.”

NORTHWESTERN DIV!SION
Bird B. Bhss, Jr, Mgr,

Hot weather or something
awful wallop. 1BSZ

Toe wmuch restrxctmn, QRN and summer vaca-
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tions are probably the major
showing this month.
must be laid upon

cause of our poor
However, the minor cause
the eliminating of worthless

mensages.  That is one old habit that seems to
be dring cut of the division,
OREGON: The ADM, Mr. Hopve, is to be con-

gratniated on the good work he is putting over
in the reorganization of his state. New ORS
appointments ure soon to be wgiven out and then
we may expect more and beiter reports from the
stations in this state.

Dist, No., 1. 7LR and 7SY are still knocking
off traffic their five-watters, THF has gone
to_sea. TGQ is back from a recent voyage and
will do bis bit. 7IW iz on quite regularly.

Dist. No. 2. 70H and 7QT are handling their
share of traffic. TAGE is the new D8 and will
have & 50 working in the near future, 7ADJ is
the only stand-by in Albany,

Dist. No, ¥. 7TTQ reports that nearly evervone
is rebuilding and everyvihing is praclically at a
stand-atill, 7KY is construeting a B0-watiter to re-
place his fiver. 7TJE is handling moast of the
traifie.

WASHINGTON: WNo report from the ADM thig
mouth, Stations in this state have also got the
apring-fever and are reconsiructing their appara-
tus and falling for “dame nature.” Thus, trafhic
suffers, The same atations as last month are
holding down the ftraffic; namely; 7AJK, %NS,
TIS. TAHQ, TGE, TWA, 1780, 7DC, TA¥, TEB,
T8EZ, TADO, TUU, TBJ, eic.

fDAHO: Mr. Wright, 710, has been appointed
DY of Idaho district No. 2. He has been doing
excellent work on 10 watts and is on the jJob
nearly every night. SLN is on again with five
and a half amperes going in to a dandy new six
wire cage. TIF and TAGU are still wiggling the
l-m; but are not on very often., 7TPJ is utf the
air for a little while but will he bhack ageain soon
with more power. T2 and 72N have not been
on lately due to the new government restrictions,

exeept Saturday wnights. As a result itraffic has
failen off through Boise, which used to be &
relay  center,

MONTANA: Most of the traffic hundled through
7ZL. the ADM’s station. has been handled during

dayviizht. Other stations working are 7ZU., 72F,
TAGE, old THM, and TAJX.
PACIFIC DIVISION
. Vance ‘lee. Mer.
This division shows a seareity of Teports this

month, dne doubtless, to many ressons and the
temporary absence of division manager, Wise,

CALIFORNTA:  Dist. No. 62H reports sev-
aral ~tations still an the job for traffic. GAVR
will not be on regulariy for some {ime on account
of wverhauling for next winter. GALK und 6EC

are moving. &NX reports installation of s BO-
oe good eastbound work. GABK

traffic is moving up and down the coast
cnsily but bad weather has caused many stations
i0 take BVEK seems 1o be

temporary vacations.
iaid up with chicken-pox which may seem funny for
some but not for him—Hi. 6BRU dees not ex-
peet to be on until next winter. 6CC and 8TC
have heen op the job more or less erratically,
all the month; both are very busy just now and
will not be on much steadier until later in the

bigt, No, 6. 'There are mot a great many of
the old stand-bys om the air now, due to the
approach of summer weather. Traffic that is be-
ing handled is going thru in fine shape. The best
route to the east seems to be by the north. 72N is
handling s large amount of the iraffie for east and
northwest. The spark stations here do not cooperate
at all with the C.W. and consequently there is &
good bit of friction beiween them. Scveral Bay
stations are changing to C.W., 4&BOS and 8ASN
are holding up the spark and very ereditably.
5A0A is off for repairs to antenna. GASJ is
doing fine work on 60 watts when he finds time
to get on the job.

. ROANOKE DIVISION

W. T. Gravely, Mgr.

Due to conditions, traffic bas dropped off con-

QsT
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stderably during the pasi month, but the nutlook
continues very atmlamorv.

Assistant division manager Heck, of West Vir
ginia, has found it necessary to vesign; he ¥
e suececeeded by J. L. Bock, of Farmingion, who
will puide the destinies of that state. We all
pledge him our best support. and will help him
make West Virginia one of the leaders,

WEST VIRGINIA: ADM Bock has just bexun
to take hold, which necessitates & short report.
He siates that almost all of the siations are re-
fining or enlarging their {ransmitters, and that
very little trafic is being handled. D8 Jdones is
off on a varcation. HO has an scute aftack of
“Porditis,” but gradually improving. B3BPU is
installing 50 watts, HSAMOD iz down and out,
temporarily. but has new tubes on the way,
$ATP apnd 8CHQ are handling traffic. DS Morris
and 8BDA are silent due to the {uct that Morris
is working on line gang during summer. The AD M
is progressing with his 100-wait set.

VIRGINTA: Dist, No. 2, A8G is doing fine
with one B-watter. B3ABS using one fiver is
doing fine daylight work. 3AUU, 2ATS, 3AO0T,

and 3BCH are all out of running. 3BMN is still
hittimlzl the high spots, but is having his troubles
as well

Dst, Wo, % Swimming holes have opened up,
and other outdoor amusements have crippled this
distriet. BCFV is 2 new atation with 100 watts,
3BVI. has been on the =zir since Teddy got in
from V.M.I. 2CDZ and 28QX are on very little,
4AGJ handled a fiock of traffic. SCEL is doing
the same thing., 3BIJ and SMO are rebuilding
their stations, &NO is on with 10 watts, 3NF
is learning to operate & bug. (Have mercy on us
weTMY  AVO s on very seldom.

Dist. No. 4, #TJ, the only atation in this
district, is sticking with the gang. He is build-
ing a new shack to take care of inereased oper-
ation.

Dist. Wo. &, 2IW has one of its operators on
asen duty with Reserves. SBUY is back again,
FBOF and 33K are once in awhile,

Dist. No, 7. SASP iz getting out in fine shape.

Dist, No. & SAPR econtinnes io pound brasa
to such &n extent that he bhlows tubes of &lil
varieties. Hard Inck continues to follow him,
but there is no more consistent siation in the
{nited States. 2AGT is io be commended for his
splendid traffie veport. A report of 517 Messages
is not bad for fhm time of the ¥ i‘nmmenda-
tions are also due iu the entire state of Yirginia
for iits performances.

NCIRTH (AROLINA fiw-rgammnon is  under
way in several quarters, iBX, . Smith. Wil-
mington, succeeds Donohue as DS for district No,
4, 4FT, Donald Parsley. gees in as ciity manager
for Wummgton, and Mr. Donohue ax ¥y manager
for Raleigh. 41D is out of the running, having
moved 1o & loeation where the eecction of an an-
tenna is out of the guestion, but ways, “With a
WILL there i- & WAY.’ 4EA has his froubles,
hit continues to hit the distant rpois. 4BX and
4FT continue to be the leaders in this state, and
alwave give good accounts of themselves,

ORTO RICO: Trafic with the stater is at
& stand-still, With a reliable schedule, two-way
communication could be maintained between Porto
Rico and the states with faiv resuits.

ROCKY MOUNTAIN DIVISION
N. R. Hood, Mgr.

The DM came closer to having nothing to report
this month than ever before.QRN hits this part of
the country with a bang and this reason has been
no_exception.

The following changes have taken piace in the
Operating Department personnel since last report:
Paul M. Segal, Kquitable Building, Denver, elecs
ted by popular vote as Supt. Dist. No. i, Colorado,
viee Philip Laskowitz, resigned account leaving
atate, Hoger Howell resigned as DS dlstrict No.
1 Wyoming acccunt of leaving state. No suae-
cessor has been appointed as vet, YKEA appoinied
ORS, also §BUH and 6ZAM.
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COLORADO:  Traffic has dropped off in Colo-
rado {o an simost unbelievable point. {QRN,
Gangl  Don’t Jet up entirely,) 9BXM is opera-
ting ui 9KEA, the station of the DS.

Dist, No. 2. M. 0. Davis, DS, reports a good
daylight route in that part of the state. Denver
stations are heard down there in davlight and may
be added to the new route.

WYOMING: ‘Things moved slowly
ming due to continued electrical storms.
ing, and the reaxonal rvelaxation.
have been off entirely rebuilding.
TDH and TAV put most of the traffic thru this
time, 7L and 7Z0 will be on the air by ithe iime
this appears in print.

The %Tth district radio inspector made a trip
thru this state the labter part of June and we
were mighty rlad to welcome him to give ns all
s good tuning up. The state i3 better off
“radioly,” for his visit, The southern part of the
state is null and void when it comes to traffic
reports or any other information.

in Wyo-
rebuild-
AL and 7ZO
Our stand-by’s

F. M. Corlett, Mgr.

Summer with all its trimmings has srrived!
Thera's no doubt of it! local HE ejectrical storms
think nothing of parking for iweive hours, play-
ing . havoe in general, even to taking human life.
This has been ulmost a daily occurence,

NORTHERN TEXAS: Dist. No, 1. ¥ort Worth:
SALF, Jeads the “Panther (lity” with 422 messages
to his credit. 50T helped wut along with AMN,
the three iotaling 613, 5MZ, Alton {Graham, 808
W. Magnoiia, is & new AR.R.L. station., and is
ready for zraffic. Denton is at last on the relay
map for the first time with 5NY (Hdgar A. Fain)
ANW, and BAMP (being operated by Wayland
Gravest the last itwd ure CGW.s, and moving
traffic vight along like old timers. Dallas: 5HY,
who hax just recently converted to (.'W., leads the
crowd with 110. S8AJC with spark, is a close second
with 100 even. B5HY works 1CMK, TWM. 2PTA,
ete. 61X is back on the air with a new mast, ““'n
everything,” and will lead 'em a merry chase, &TC,
ut Vickery, just outside of Dallas, will take wouar
Dallag trafic too. Terrell: 5¥X pushed 128 along
their way in the last two weeks and worked 3ADN,
4EB, 6BRH, five 3’5, 9’s galore. iLooks like a good
relay point—0M)  AUD is a new ARR.IL, ata-
tion to heip cut. Give these {ellows something to
do. HFX works regular and so does BUD. Green-
ville: 8ACQ includes no ‘“‘rubber stamp’” messages
in his veport. (Why mnot call those *re'd card
or h'rd y'r sig. QSA, ete,” SVC MSGS, and count
‘em  separate, or unot at all?—DM)  SGN  has
handled the bulk of traffic for Greenville, AL and
418 lending a hand now and then. Sulphur
Springs: HBJH represents this point with a spark.
Commerce: 3TU is out of commission, rebuilding.
Texarkana: bABR has shut down a month for ve-
pairs. Grand Saline: R. A, Egbert used to listen
to the *“one-way” stuff, but is now known as
5ALI, an A.RR.L. station, and handled 8 messuges
his first month. Another town added to the AR.
BR.L. relay game for the first time! Denison:
SAHC vepresenis this place and savs “tell ’em to
shoot 'em along."”

Dist, No. 2, {(Minus a DS,
soon—DM). Clearborne: 1Is also a reluy point
now. HUY and SATH {while this is their first
report) handled 31 and 38 respectively. 5HUY will
bha off the air two or three weeks and BAFH says
his power lransformer went west. They will be
back hy the time this is in print, no doubt. Waxa-
hachie: Pasg your traffic for this “tongue-twister”
to HAJT, he will handle it, Waco: BHZAF will
again be on the air for real traffic. Hurrah for
Waeo! Coming back with a 100-watter, 50, and
a 20, D.C. &, W. Corsicana: BFE, Roy Miller is
a new A.R.R.L, station altho he has been in and out
of the game off and on for some time. (Glad to have
vou with us Roy.—DM) West: Mr. Tom McGhee,

but will have one
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opértaing 5FA, takes 'em for and thru this little
eity. Jacksonville: 5PC will have another 10
watts added shortly, making it a 20-watter, 2lso
changing antenna and will be going strong shortly,

Dist, No, 2. U0, Wichita Falls, DS, Wichita

Falls: SLL, 8U0, 5CY, and 5TTN are holding the
fort here. BHUO with new mast, antenna, and &
60-watter, wonld appreciate veports on  sigs.

64ADA reyuested a better call and drew SZBCI!!

(Hi.) 5SHQ has “recovered” from the YL oraze
and has settled down to winding a hi. voltage
trans, 1)ist. No. & has 112 messages, ('Smatter

Mineral Wells, let’s hear from yon—DS)

Dist, No. 4, BXAJ, Dublin, DS. Dublin: Looks
iike BXAJ did all the work and he was only on
six nights on acecunt of misunderstanding of some
kind with a motor eyele in which 8XAJ did not
win the entire argument, “horrible details lacking’
but we assume he is recovering and the motor
evele will never lnok the same again. Grandbury:
5Ad, Jefferson McLean Cogdell, is 2 new AR.R.L.
atation at this point. Thurber: Will now he in
the relay wame though BAKM, owned by Mr. J.
¢, Walker, which is also a new A.R.R.L. relay
station (Atta boyly

Dist, No. 5. BHZH, Amarillo. DS,
wiill out of commission but expects

Transmitter
io be

wning

Some “Texas Static”-—-as submitted to us by 5IP

OK soon., Lubbock: Has iwo new AR.R.L. sta-
tions; BAMI, Robert N. MeCollom, and 6AlJ, Paul

M. Hargis. This should make & guvod relay point
for points west with GABJ making the third
station there to hold it down.

SOUTHERN THEXAS: Dist, No. 8. Houston:

GNN seems to have done all the work in handling
73 messages during the month, 5HZK reports 6.
(Only 2 of our & official relay ctations repurted
and a total of 27 AR.R.L. siations—what's the
matter ftellows? No one ito blame except your-
selves, each individual does his own direet re-
porting to Division Headquarters; the ORS being
furnished a stamped, addressed post card for the
purpose. Come on, snap out of it, and let’s go
—~DM) B5JQ. Albert L. Berthold, 1108 Arlington
&t., i3y a new A.RR.I,. statfon. (Welcome OM
~1’M) Galveston: BVY is the only siation re-
porting from the Island this month; the route
to Mexico is still open and he is looking forward to
the opening of a station in Panama soun, then a route
to Central America and South America—O! Manll!
BAKO, Ora W. Chancellor, i3 2 new AR.RBRL. sta-
tion on the Island. Port Arthur: 5XV reiays for
this point. His aerial is to be raised from 40 to
60 feet, altho he has worked Minneapolis and has
been reported in Ithaca, N. Y. Orange: 5AMA is
the b500-watt relay station of the First Presh.
Church, vwned by Rev. E. T. Drake, and operated
by W. H®. and Gordon Gray. Traffic is moving
OK.” §XAD is rebuilding at the edge of the town,

Dist, No. 7. BYEK, New Brannsfelds, D3. &an
Antonio: 5VQ has a schedule with “BX"” in Mexico,
5:80 to 6:30 A.M. Sundays, Tuesdays, and Fridays.
65VO and 5ZAE seem  to bhe representing San
Antonio this month., WNew Braunsfelds: 5YK is

(Concluded on puge 57)
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Greater Amateur Radio

Wherein Facts Are
Linked With Possibilities

Within the last few years rapid ad-
vahcements have been made in amateur
radio, Records have been made and
broken and transmissions that a few years
ago would have bheen considered imposs-
ible are now commonplace. Indeed, who
can say how long it will be before some
enterprising amateur comes out with the
caption, “QOur signals cover the world”
in large letters across the top of his station
card. Yet this day is nof so far distant
as it may seem. OQur latest record is the
reported ten-thousand-mile reception near
Ceylon of 5IM. (see page 61, July QST.)
This, coupled with the fact that ealls of
over s hundred amateurs from every dis-
trict in the United States have been heard
eight thousand miles away in New Zealand
on a single tube leads our minds to think-
ing, What are the uitimate possibilities
of amateur radio DX work? ‘

We are fast reaching the stage where
we speak of thousands of miles as though
they “were city blocks. Think for a wo-
ment of the esarth as a whole and let us
see what happens to the radio waves as

they travel over the suxface, The world
is some 25,000 miles in eircumference,

making & sittle over 6,160 miles one quar-
ter of the. distance around. Radio waves,
so the books tell us, travel oniward in all
direciions from the sending station in ever-
widening cireles, following the curvature of
the surface of the earth. As they travel out-
ward their energy becomes spent and they
weaken because of the large volume of
ether they are putting into wibration.
Once the 6,160 mile line is reached how-
=ver, the waves no longer travel outward
in increasingly greater circles. The round-
ness of the earth reverses the process,
sausing the waves to converge again and
zrow smaller in diameter instead of larg-
or, If the losses due to absorption—and
absorption over sea water is a4 minimum—
do not increase at a greater rate than the
convergence of the waves there is good
reason to believe that the waves will ac-
tually build up and as the antipodes arve
neared, signals will become stronger. In

INTERNATIONAL
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other words, as the distance between the
transmitter and the receiver becomes
greater, the strength of the received sig-
nals will increasel What is more, the
above theory is borne out by operators who-
have copied amateun signals at exception-
al distances from the transmitter and have
had the opportunity to observe this very
thing.

An important element that enters into
the question when long distance amateur
communication is undertaken is the sea-
wonal difference between a station in the
northern hemisphere and another in the
southern hemisphere. From June to Sep-
tember ig the period of the best radio
weather of the year in the southern
countries and Christmas day in South
Africa, so we are told, is one of the hot-
test days in the year. Consequenily, on
account of the heavy summer static that
is bound to prevail in one place or the
other, long distance tests can be carried
on with best success in either the spring
or the fall of the year. In this way to-
tally adverse conditions are not vncoun-
tered at either end.

The difference in time between two
places differing greatly in longitude needs
careful congideration when thinking of ex-
tra long distance communication in an
ecast-and-west direction. During the sum-
mer especially, it is only for a brief period
of less than an hour a day, if at all, that
it is dark both in New Zealand and the
{United States. ¥t has been found that
200 meter signals carry signals best
just at dawn or dusk. Perhaps this ac-
eounts partly for some of the recent ul-
tra-DX vecords. .

Notwithsianding the above faetors which
tend in part to discourage long distance
amateur communication, results to date
are truly wonderful., If radio fransmission
conditions are as good in all other diree-
tions as they are between this country
and Australia, the signals of the secores
of American stations who reached that
eontinent successfully in the recent tests
should be heard in Hongkong, throughout
nearly all of Asia, and Northern Arabia.
These signals would also go directly north
over the north pole to Cairo, Egypt, be-
sides covering the whole northwestern part
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of Africa and taking in all of South Amer-
iea. An area is represented of over three-
fourths of the earth’s surface, leaving less
than one-fourth unconquered by amateur
radio. This is as much as to say that
southern Africa and India are practically
the only countries in the world where the
signals of American amateurs cannot be
heard—~that is, at the present time!
What will International Amateur Radio
be in the near future? Even now, ama-
teurs in various distant countries have
transmitters on the air, endeavoring to
reach out and communicate with amateurs
in other countries. The list includes radio

w

T 5l

zets together and the amateurs of this
country whole-heartedly extend the help-
ing hand to the amateurs across the seas
and cooperate with them in order that they
will learn how to hook up a transmitter
and receiver and annihilate about six
thousands miles, then we'll all get to-
gether and put through the ultimate in
amateur radio a ‘“’round the world” relay.
In New Zealand

With the arrival at QST Factory of
the May, 1923, issue of the “New Zealand
Wireless and Broadcasting News,” pub-
lished at 115 Taranaki Street, Wellington,
N. %., we take off our hats to the New

italian 11IER

Here's what the in-
side of an Italian ama-
teur station looks like.
1TER puts 1% amperes
into a fow anfenna; has
worked 120 miles on
CW. to Italian ACD;
and is planning tn
listen for American
‘wigg. in the near future.

enthusiasts in  England, France Italy,
{izecho-Slovakia, Poland, Australia, Japan,
New Zealand, the Argentine Republic,
South Africa, and possibly India, The
distance corresponding to that from any
pne of these stations to its nearest for-
eign neighbor has on many occasions been
more than bridged by the signals of our
pwn stations. It now remains for the
amateurs of the United States fo give all
assistance to these fellows in other coun-
tries in order that they can perfect their
equipment and cover the “big DX we do.
Those of us who are able to read a for-
eign language are particularly fortunate
in this respect and will surely experience
a great deal of pleasure in corresponding
with an amatear in a foreign ecountry.
"This 1s what should be done. Get hold
of thnese foreign hams, compare ecircuits
and equipment, arrange fests with them,
‘give them the benefit of your experience
.and help them as much as you can. The
AR.R.L. now has over two hundred mem-
bers in foreign countries, all of whom, to
the extent allowed by their governments,
:are enthusiastic over the idea of linking
‘together the countries of the world by
amateur radjo. Just as scon as everyone

Zealanders for being close behind if not

right up with the 1J.8. in amateur radio.

The regulations there require the pay-
ment of a small fee for a receiving -
cense and provide a penalty of ten pounds
or imprisonment for three months for
using a “single circuit tuner” or any other
arrangement that unduly energizes the
antenna. Three coil eircuits with loose
couplings are permitted, however, and it
seems that those getting the best results
in receiving are using some such circuit.
Activity in transmission is limited, hut
even so, New Zealand amateurs have trans-
mitting sets and ‘“get out” even though
the power is limited to 50 watts (pre-
sumably output) on a maximum wave
length of 180 meters.

The gignals of Mr. Maclurcan of Strath-
field, Sydney, Australia, often bridge the
1400 mile gap to New Zealand, using a
set with a plate input of 16 watts. On
good nights the signals of New Zealand
amateurs reach Australia and communieca-
tion is established. Transmitting sets in
New Zealand are small, though numer-
ous; antenna currents ranging around 1.5
amperes are the average. Communica-

{Continued on page 58)
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WhosWho .-

in, AMATEUR WIRELESS

DONALD H. MIX, WNP

We are justly proud to be able to tell
the bunch this month about the operator
of WNP, the polar exploration ship, “Bow-
doin.” It has already been velated in the
pages of QST how the M.E.R.L., was zeked
to furnish s radio operator for the Mae-
Millan polar expedition; how the country
was canvassed; and how one Donald H.
Mix, an amateur of Bristol, Connecticut,
was chosen as the radio man for the trip.
A true amateur, he is just the man for the
Jjob and we can be sure that he will con-
duet this pioneer work in taking radio
inte the Arctic with tvpical amateur zeal.

Mix is an old-timer in the amateur radio
game and during the six years that he has
operated his own station, 1TS, he has been

one of the wost active and best known
amateurs in the Eastern section of the

country.

fConeluded on page 57}
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NORMAN R. HOOD, 7Z0O

Alongside of the Father of Waters, in
the town of Burlington, lowa, ai a itime
when Marconi started to holler that flat
galvanized iron strips were not good ra-
diators of energy, Norman R. Hood begun
his radio career. The mast of his first
station was a ten-foot length of galvanized
iron down-spout flattened out and hung
on g bracket placed on top of the time-
old place for radio beginnings—the wood
shed, Next, with & hay wire (actually
hay wire) antenna with a2 %4 inch gpark
coil and a silicon detector with six volts
through it to get increased sensitivity, he
made for greater DX. The set was sen-
sitive all right, as every foot siep in the
block was registered on it. microphone
fashion. 'This was in 1910.

Mr. Hood obtained the license for the
Burlington High School 9XL in 1914 and

(Conciuded on poage 57}
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‘Calibrate Your Receiver and Wave-
meter on Aug. 15th and Sept.
13th

Due to an omission in the article “U,
S. Will Send Standard Waves for A.R.R.L.”
on page 28 of the July, 1923, issue, no
mention wias made of the dates of trans-
mission. Signals will be sent by WWV
according to the schedule there given on
the evening of August 15th and Septem-
ber 13th only.

While the signals begin at 11:00 P.M.
E.S.T., the 200 meter signals are not sent
until 12.30 A.M., 1% hours later. Al
stations should QRX promptly at 12:30 or
before in order not to interfere with oper-
ators who are making use of the standard
waves in calibrating their receiving sets.

is using lots of power and should
be heard over the greater part of the
country,

Don’t forget to let A.R.R.L. headquar-
ters have a detailed report of your re-
sults with suggestions as to further sche-
dules.

Page 28 of the July QST tells how to
record the wave lengths accurately on
your receiving set, and page 47 of May
QST tells how to transfer the wave length
readings from your receiver to your wave-
meter, using a ‘“siphaning wavemeter”
{We can only guess who originated the
term “siphoning wavemeter’’ as applied
to Fig. 1 on page 47 of the ‘July QST.
it is probably called that because the wave
lengths are picked up out of the receiv-
ing set and dumped or siphoned into the
wavemeter. Don’t you think so?)

Let’s all listen for WWYV on the above
dates and calibrate our sets!l

During the recent Kiwanis Convention
in Atlanta, ‘3a., the Atlanta Radio Club
received some mighty fine comments from
the visiting fellows on the way they co-
operated in handling over a bhundred mes-
sages from the visiting Kiwanians to their
homes, F.B., OM’s; show what amateur
radio iz good for.

In addition, here are congrats to the At-
lanta gang and especially to 4HS, 4AP,
and 4KU for that dandy “Column for the

Enights of the Key” maintained by them
iré ffthe “Atlanta Jourral”  It’s great
staiff,

A, A, Kubiac of old 3VV and 3ZZ is
laid up at the Catawba, Va., sanitorium,
and would appreciate letters from the
gang.

Incidentally, many of the questions re-
ceived by our A.R.R.L. information serv-
ice have signatures and addresses that are
unreadable., What’s your address, OM,
$0 we can QSL?

3TF has received a confirmation on his
reception of HEoglish 5MS. Perhaps if
more of us would listen for English sig-
nals they would be glad to reeiprocate.

QST to Lightning-Switch Makers
We amateurs are required by the Board
of Fire Underwriters to protect our seis
with a lightning switch., Yet that is not
all. The amateur is very much interested
in the insulation of the switeh at radio
frequencies, because every precious watt
that goes into his antenna has a chance
to be wasted at the lightning switch.
Switches available at the present time are
all imperfectly insulated for radio fre-
quencies. A really good lightning switch,
to be accepted by the amateur fraternity
should be insulated with some kind of glass
or porcelain {or hard rubber if kept dry).

Who'll help to remedy this situation?

Radio: *“Who was the first radio engi-
neer?”

Wireless: “Adam, because the first loud
speaker was made from his spare parts.”

Qoo—-oh!!

We regret that thru error the name of
the author of the urticle cntitled “A
Filament Lighting Transformer from an
Old ‘“Thor’”’, was omitted from page 33
of July QST. 'The article is by our old
friend M. H. Pancost, of 8ZF.

3YO and 5XAJ on five five-watters, and
6PL  using two {ive-watters have also
bridged the few thousand miles to New
Zealand,
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MNexti! used in amateur work. Here they are:

Dear Eddy: American calling or working Ameri-
How can I eliminate the dots and dashes uses the interval DE*(— .. .}

in my receiving set? American calling or vorkmg Canadian

Wireless Willie.
Dear Willie:

UIse the following eircuit for eliminating
the dots and dashes. The dots will be
eliminated by falling through the meshes
of the first sieve while the dashes will

/ﬁ-‘fé/i;;;q?
Sel 7

pass on to the chopper which will chop
each dash up into three dots. They will
then fall through the next sieve, and s0
when the music reaches the receiving set,
both dots and the dashes will have been
eliminated.

—Eddy.

CZA(., Returning

CUff Dow of 6ZAC fame, who was the
first amateur in the Hawaiian Islands to
communicate by amateur vadio to the
states, wants to remind the pgang that
there’s u wonderful new winter coming.
There's going to be a new 6ZAC on the
air too. “I'm g’etting ready to stick up
a 100-foot mast in the rear of the build-
ing with a good big q‘ounterpohe under
it, and we’ ll pull off that ‘round the world’
relay vet,” says he. We can depend upon
him to uphold AR.R.L. prestige in the
Hawaiian Islands, Welcome back, OM.

Anything to keep the old set on the air
and push ‘er to the limit. One fellow
goes around and drops a pilece of ice in
each rectifier jar between messages. 7TSC
wot the bright idea that an S-tube would
stand a half a dozen fifty-watters if he
submerged it in oil to keep it cool. Need-
less to say, the whole works blew up.
oil or no oil, 7BJ takes the bases off
of his five-watters and fills up the stem
with castor ofl and cotton, then puis in
a cork, seals them wup and puts the bases
back on, and watches them shudder under
1800 volts.

Those Intermediate Signs
Operators in the Hastern half of the
country, it seems are all mixed up on
the distinguishing intermediate signals

uses the interval AA (. y e}
Canadian calling or workmg Canadian
uses the interval V (... —}
Canadian calling or workmg American
uses the interval M (.
Your co-operation in aluvay? using the
above signals will prevent confusion and
bring you more veports on "nué" wlgnalg

Amateur Radio Furnishes Commumcatlon
During Flood.

In Oklahoma s short time ago the Ar-
kansas River overflowed its banks, in-
undating & great area and wiping out
all communication between Tulsa, Okla.,
and the town of Sand Springs, seven miles
away, except one telephone line and &
few telegraph wires, communication was
so demoralized that it frequently took over
three . hours to put & telephone «call
through.

Learning of the devastation caused by

the flood, the owner of station 5XBF,
with 5GJ ag second operafor, ut Sand
Sprmgs, wot in touch with 5GA, 688G, aml

5WX at Tulsa and offered their services
during the emergency. On the first night
the newspapers of Tulsa printed bulletins
on the rise of the river and stories of the
flood, received by amateur radio. [n re-
turn, the people in the partly isolated
town of 8and Springs welcomed news
of the world’s happenings which was also
received via amateur vadio, From then
on, for three days and nights, 5XBF and
5GJ stood an almost continuous watch,
Many important messages were handled,
and amateur radio was utilized by news-
paper reporters in giving long accounts
of the food to their newspapers, as they
were unable to use the wire lines on ac-
count of the limited service.

The next day the waters receded and the
communication lines were repaired, thus
ending our story. Amateur Radio ecan
now put another chalk mark:down on the
long list of occasions where it has shown
its value in time of emergency.

H. ¥. M.

Everyone has been telling us how nice
the 201-A and 301-A tubes are as trans-
mitting tubes., F.B.; we'll agree, but with
a filament so fine as to be hardly visi-
ble, how long will & tube last when used
in this manner? The makers say that
with a voltage of 400 on the plate of &
201-A tube the life of the filament will be
around 90 hours while the zame fila-
ment when the tube is used in & receiv-
ing set will burn over 10,000 hours.
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No brother ham, Q. E. D. is not a new
Q signal. Neijther is it necessary to g0
slow when plavmg QRS player piano rolls.

9AUL's qecond op, sines “Y8.” Won-
der if he is really the young squirt.

The Navy is taking steps to eliminate
the arc wmush and harmonies at Anna-
polls NSS, su we are told. A new buxld-
g to house the additional equipment is
being installed in connection with loose
voupling the arm to the antenna. This
is already partially completed.

Leon Silvernail

On the very day he was to grad-
uate from high school, May 25th,
Leon Silvernail, formerly 9RH and
one of the pioneer amateurs of Can-
ton, [linois, departed from this life.
Within the past few years his radio
efforts had been united with those
of James Lewis, under the call of
QAZF, and the signals of this sta-
tion were well known throughout
the central part of the eountry. Up
until a few months ago Leon Sil-
vernail was apparently in very ro-
bust health, but was diagnosed as
having tuberculosxs, for which he
was sent to the Pine Knoll Sanitar-
ium at Davenport, Iowa, where he
remained until the time of his death.
The amateur fraternity mourns the
loss of this real amateur anu o -
presses the deepest regret at his
passing.

Bryant Maynard

We also were very sorry to learn
of the death, some time in February
of Bryvant Maynard, 5LA, of New
Orleans. He was attending the Phil-
lips Exeter Academy at Exeter, N.
H., when he contracted the illness
from which he never recovered. A
true amateur, his passing is keenly
felt by the many who knew him.

805 new amateur licenses were issued by
tho Department of Commerce during May
—egnid ainateur radio continues to grow.

V. M. Bitz, 6JD, who has bheen the
chief operator for KHJ since the class B
station was installed, is now in charge
of the Public Service Bureau of the Radio
Sales and RService, 820 West Seventh St.,
Los Angeles, giving all kinds of radio in-
formation to the publie.

H. 8. Gowan, of Kitchener, Ontario, has
called to our attention the unfortunate
practice common in Canada of mcunting
variable condensers inside of inductances.
The eddy currents induced in the metal
of the condeunser when this is done causes
a marked rise in the resistance of the
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coil at radio frequencies, For this reason,
such arrangements should be discouraged.

A letter just received from the Editor,
K. P. Frederick, of the Radio Journal ad-
vises that the Transpacific tests, altho
planned and started by the Long Beach
Radio Club as explained in our leading
article, was run with the co-operation of
two organizations—the Long Beach Radio
Club and the Radio Association of Southern
(ahfornla OF fren’ T. E. Nikirk of 6KA
ig president of the latter outfit.

Some Canadians We Hear

From left to right. Top row; F. A. Burgess,
9BH; W. Y. Sloan, 9BJ, and G. E. Pipe, 3IN.
Lower row: T. H. Qmpp ‘%LY ¢. M Smith, 8GK;
¥. W. Hartley, 3JT; . 8. Gowan, 2DS-9BO.
All of Toronto except Gowan, who hails from
Kitchener. L i

The cut illustrates a good idea for keep-
ing both your loeal %andard time and
Greeawich Meon Time always before you.
Remove the minute hand from your clock
and to the hour hand solder anotl}er hand
at the correct angle to span the difference
in time between your standard time and

3.M.T. Greenwich time iz 5 hours ahead
of E.8.T. and 8 hours ahead of P.S.T.
After replacing the minute hand, the ad-
ditional hand may be painted some dis-
tinguishing color and you will always
have G.M.T. before you. It is a great
aid in making schedules and the like.
e (3, 'W. Harvey.
Once I fixed my storage babl,
And had it fixed to stay.
I brushed the ved spots from my pants,
Ani brushed my pants away.
~Kickbacks.
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HEARD DURING JUNE
Unless Otherwise Specified

When making up a list for {JST, please
observe the following rules:

1. lList the calls on 2 separate sheet of

paper: do not embody them in a letter.
2. Arrange the ralls as they will appear
in T wnumerically by districts, alpha-
whnrlcallv in ecach distriet, Canadian and
foreign calls listed separaiely, state whether
spark or O W. and give period of time
covered by list,

3. Forms close on the fifth of the month
preceding the date of issue of ST. Make
vour lists cover the period from the first
of one month fo the first of the next if
possible but don’t let your list come in Iate,

4. List only calls over 1000 miles distant.

F. D. Bell, iﬁhag

Valley Station,
Waihemo, Otag‘o.

New Z@alandi

Additional in previons list, W AMY.
6AAK, CABX, sAHU. 6AWT. 6BBC, ED, bBIC
aBJQ. 6BVG, 80N, 6CBI, 6CGW, 6T, 64D, 9AAL,
:;;\UL BAPW, 9CTID, 90VO, 9DGW, IDPX, 4T,
WNP, Aux. %ch. “Bowdoin” at Wiscasett, Me.

; June 1 to 22,

CGLW.: TASE, 18N, LCPI, ISI aspk, LFB, 1AYZ,
{1CDR)Y, {1CRW), (1ANX), 1AQM, IBES, LABY,
IRR spk, 1CPD, {1ACO), {1CGR), (1AOL),
(10KP), 1JV, (1AJP), (1AW), A’IBMF) ICTL,
2CUR, (?BRB), 2RSC, ZATS, 2EF, 2E
FAWEF, 1JAR, T’MJ ‘ﬁBUY) ., (EATIV),
3AVM, 23U, SHH, 3APT, 3APB,

#0CU, SBOA, 8HV, ¥DBY, &VQ, 8KG

AHT apk,, SBVA, 4FT, 4LP, 4EA, 5VE

2CQL, 8ZV, RDV, RADA, RLW, (BCIZ), (RZZ),

HAWP, SDAE, 21J), (3ALF), 20DI, 8BCY, 2DAT,

#RUT, 3BZC, &JJ, 4BMF, %AP1, 9CBA 9APE
Cunadian: 1AR, (1DD) 3KG.

KV, anxvﬂle, N. Y.

HBAK, (ERB) SAAL, (JAAW), (JAPS), BAPW,
HARH, 3ARP, (9AB0), BASE, 8AUD, H%AWF,
BAZE, 9BAK, {9BCB)., 9RFB, 9BIK, QBKI YBKS,
9BRK, 9BSH, 9BWF, ‘!BVG, SR
(Ui8), DRI, HDXN, 9DXO0, 9CAH,

ACFZ, 9CFE, (9CHE), YCKH, 90PA, ¢ .
(YRAK), 9EJT, (9EKF), SEP, QHI\ OTH,
“M(‘ AuC, I8, 4TI, $XN.

Can. 1AR. 1¢G, 2BN, 3BP, (3HE), 3XN.

i BKL, York, Pen

C.W.: 92AIX, HAMH. VAPS, BBFM 4DIS, BESN,
911, 90F, 9CVO, %\UIT DAAP,

5L.G, Cloudemft M. M.

GAHU, ALK, #ALU, GAOL 6AQA, SAUT,
SAWX, 6BH, &BIC, &BIH, #BLU, &CBI, &4CUBTJ,
sCCD, 6CGD, §CKZ, HEC, 0D, #PL, S8RM, 7TLN.
TEU, YAAU, YAMB, 9APE. SARZ, 9AUS, HAYL,

9BIK, 9BEZ, 9BJK,
QCRY, BCKS, 9UMK,
GDFH, SEAE. 988, Spark: 6APL

553, 718 N. Beacon St, Dallas, Texas.
©.W.: 1ABB, 1AGL 1AJP. LAUG. 1AW, |AWE,

9BRI, 9BXQ, 9CAA, 9CCS,
9CPT, 9CTG, SCXC, 9CVO,

TBKQ. 1BRQ, iC
LIT, 1MY, ITL, |
2ACD, ‘7AF DAF
g0 2

W
LEB,

" IBQ.
aJK. I L,

Z, 4MR,
5% 100 numerons, BANH, &
GBUH, GUBL s EC,

TDH, T8C, TW
AN

E
J I
-',-fZ ﬂAAH "A‘XP . § >
) ”A.IN X, "iKT» LV,
¥ , ‘ﬁAL)T’ SATTZ,
9BDB, 9BHO,
YRZO, aCBA,
JC, HURL
O BOTIT, VO
Y, DGO, 4DI10.
i b "DRI 'JDX ‘W‘EA HERF, aKP,
G4FP “bI OLZ, 9MC. B0OX, aPD. fUS, 4WXAZ.
DAL, HET.
Canadians AF, 2BG, 2CG. 3ADN. S5UF, SDhH,
3GB. 3HE, N. 3, 4BV, 5G0, 9BS, ‘J[
E. L. Lamoureux, 80F, 3419 S$So. Hope 35t.,

{detector only)
HAEA, RLAV,
YRJIK, YBXQ,.
BET.  Any-
Also notice

Los Angeles, Calif.
5ADO, BAKY., HLG, 5NW,
TAHW, 7B, 'KS TQT,
2CAA, SCFY. aCVC, HDTM,
one hearing my AC CW. pse QXL
SOF new QIRA,

TABS,

8AGO, !’ﬂ:tsburgh Pa.
Recd on LOOP with NO RF

a0P, 9HK, 9UJR, 9US, 0AAP, DAATL, ‘#AJII.
DAPS, 9APV, YAWF, DAWP, 9A%ZX, YWBED, 1
(9BRY), 8CRK, OSCNO, 9CUL  (9CWP). 'i(
(ACYW), 9BDU, 9DCR, 9DFW, 9DGV, {4DIS).
HDQT, 9KKF.

Canadians: 3XN,

in June

week
SDKC* Kalamazoo, Mich,
Loop aerial with Reinartz, two Audio

(IBWI)Y, LOKT, ZAJA, 2BARB, . (3CD), SHE.
"SIW). $AFA. SBLP, 8BNU, 3BUY, (3BVA), (3CET)
4B, BXA, BAGT, (90F), (WUR), 2WC, %A0G,
9ATO, DAWK., (SAWU), DAZJ.
(ABRY 1. 9BUJ, 9BVE, (IBWF),
SCHQ, 9CIP,  {(9CNO), 9CLY,
{(9DDH), $DFB., (8DHN), »DHR, (9DSS8), 9DVK.
(ADWP), (9KFL), (YEGW), HEHIL J/9EIF)—
QRA ADKC is same as BCPY in all books, 3’1mtea‘
eards to all who QST by cvd.  Jaw. A, Wilaon,

9BFI, Minneapolis, Minn.
JAL 4AM, ACQ, 4RV, 4JB. SALP, 5GM.
SKC, BMN, 5N%, BVF, SALP, 5AMF, 54AV. 6WI,
AWK, 7IW, ’.'UJ. Cards will be sent to anyv of
zbove if they requext by mail,

AW,

S, O
QBAK, ABHR,
(9BZT), 9CGT,

“20DD,

1) aneapolis. Minn
(LACS), 1AQU, (1ARP), LARY,
»LBOQ). {1BQLY, 1CKL?, (ICMP),
18M, (1WQC), (3ADD), '“&bB)
(2CVIN, “FP 2WR, 3AAY, X1,
:BA'I'(', nARO. 2BFU, (S8BHM), 23BIF, (34BN,
2GZ, 3I7, (3HI), 3PZ), a8y, AT HXM, (3Y0),
""’O) H;ﬁy. LAY 4BY, 4CY, {DN, iFA, iFE, (4FG),

LASI, i1AYZ.
t1ONT), 1KC,
2(LIR Y, 2UQ7
ABW, (BAD
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4FN, (4MY), %PU, (FADO), 5AEC, 5AGG, 5AGI,
(6AHR). HKAIF., {(BAKI), 5FC, (5FX), (6GA),
5GJ. SHL, BKN, 5KW, 5MN, 5MO, BNZ, 50l
SRE, 5RH, 5RL., (5VM), (BZABA), hZAT, 6ALK,
6A0C. 6AQP, $APW, 6AVR, 6BEG, 6BJJ, 6BOE,
6BQC. 6BRJ. 6RU, 6BUN, sBUO, 6BUY, (6BVG),
4UBI 4CGW, SEB. 8HJ, GIF, 6KA, 6PI, GRM,
6UW. 62%Z, 7ABB, 7TABS, 7ACS?, (iBI), 7DH,
1Y, 7LN, T8¢, I8F, (7ZID, 7ZV.

Can.: (2BN), ($EH), (3EY), (3IN), 3TA,
3XN, {(4CL), (4CN), (4DQ), (4HH), (9AL).

WE REFAIR. ®
AUToS & RADIS)

DON H. MIX
{Concluded from page 52)

A quiet chap, he never has much to say,
but is whole-heartedly interested in radio.
Many are the unusual records that have
been recorded in the *Calls Heard” col-
umns of QST under the call of 1TS, and
Mix bears the distinetion of having picked
up more West Coast amateur stations than
anyone ¢lse in New England. He is a fine
operator, and in the operation of 1TS he
has acqguired a characteristic conciseness
that so many amateurs lack. He is brief
both in conversation and over the air,
In this c¢onnection an instance is told of
a few years ago when 1ZE transmitted
fourteen messages, bug-sending at a 350-
word-per-minute clip, to 1TS without a
single break, Mix came back with a sin-
gle laconic “r.”

He is 21 years of age, and a graduate
of the Bristol High School, at Bristol,
Conneciicut, After finishing school, he
entered the employment of the C. D.
Tuska Company of Hartford, Conn., and
at the time he left to accompany the Mae-
Millan polar expedition, was in charge of
the assembling department of this com-
pany.

Here's bon voyage and good luck to you,
OM., WL CUL via WNP.

NORMAN R. HOOD
¢Coneluded from page 52)
was a member of the original Mississippi

Valley Radio Association. He pounded
bhrass at 9XL pre-war, until he got itchy
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feet for the army and enlisted and went
after Villa as far as Brownsville, Texas.
Next came a period of over-sea duty with
Uncle S8am where he smelled his share of
powder smoke. Upon returning he hunted
the wild and wooly West and in 1919 he
erected a set made of honey-combs, ete.,
in a basement room in Casper, Wyoming,
and got radio buggy again. In 1920
he took unto himself an OW and moved
to a nest of his own. Here he proceeded
to tear the place to pieces erecting masts
and boring holes in the brand new floors.
He soon burst forth with a 1K.W. set
and the call of TKX., He was issued a
special license a few months later. (Inder
the jazz craze, he locked up the rock crush-
er and installed twenty watts to dissem-
inate a little jazz himself, but soon after-
wards he announced that nothing but
dah-de-dahs would radiate from 7ZO.
Hood is strong for the A.R.R.L. and
amateur radio, and as Manager of the
Rocky Mountain Division is & man of
action and insists that everything be kept
in first-class shape. Needless to say, he
has been a member of the League since
it was formed and he has on file every
copy of QST that was ever printed. We
admire Hood because he is a real “dyed-
in-the-wool” amateur thru and thru;
“100% or none,” is his motto.

OPERATING DEPARTMENT

(Continued from puge 49)
on week-ends only. He is attending Texas Unie
versity at Austin. Austin: SRN is spending a
while in Dallas. 5ALR is moving ’em along and
will do his share while 5RN is away.

Dist. No. 8. BZAE, San Antonio, DS. Yoakum:
5TM carries away the honors for message total
for any one station this month., having sent 1,061,
and received 925, a total of 1,986. San Benito:
HADI—QRN. Pearsall: 588, while handicapped
by veceiver trouble. handled 107, Laredo: 5MT.
QSR to Mexico via “BX” vegular schedule. QBN
bad, San Angelo: GJF and 6GE are having con-
siderable trouble getting trafie west of them..
iCan’t vou fellows at Rig Springs, Marathon,
Roswell and El Paso help them out?—see if you
can't get together on a schedule.) 5JC is u new
A.R.R.L. station at this place.

° Dist, No. 4. B3ADB, El Paso, DS. FEl Paso:
S5ADB is the only station reporting and he is
improving the frans, and will be going regular
in a week or so. (Help San Angelo on clearing

west—DM) .
OKLAHOMA: Dist, No, 1. 5ZM, Enid, DS.
5ZM moving trafiic OK. Oklahoma City:

Eanid:
AZAV, station rebuilt, going rexular most of the
time, has been heard in New Zealand. §5KE works
mostly in daylight and finds it’s the stuff, He
waunts & schedule north. §5ZAT’s traffic fell off
due to moving station. BKW, also QSR, and is a
new A.R.R.L. member.

Dist, No. % 5BM, Muskogee, DS. Tulsa:z
5XBF has done some wxecellent work during the
recent flood, and while only 35 messages ure re-
ported, most of them were long press: 170 and 200
words—handled for ithe newspapers. &HGA, AWX,
and H8G, also did ,excellent work in maintaining
communication during the flood. HGA reporte
26 messages handled. .

Dist. No. 4. 6DS, Lawton, DS, Norman: 5VM,
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the wuniy station reporting, handled 12 and is re-
building. Altus: BS5AHD, Bartow H. Huif, 209 W.
Commerce St. is a new A.RR.L. relay station and
puts Altug on the velay wmap for the first time.

NEW MEXICO: Clouderoff: 5I4: has moved
to this place, we take it, from Alamogordo, N. M.,
and will help on the reilays west. Fort Stanton:
is now represented on the A.R.R,L. relay* routes
by BAIl » new member station owned by Alfred
M. Turner, and R. Wornett, Marine Hospital No. 9.

MEXICO: While “RX” is the only station re-
porting from old Mexiecon, we know that others are
doing some good work oo, BX reported both
by radio and mail. BX mainiaing a vegular
schedule with VQ and GMT, a daily morning
schedule with HMT and messages for Mexico
routed thru 5MT will get thrn OK. “AX,” “BX,"”
“DB,” and “JH,” all Mexican stations and members
of the AJ.R.L. are QSR.

INTERNATIONAL AMATEUR NEWS
{Concluded from page 51)

tion both with phone and C.W. is carried
on every evening thruout the islands.
There are many vadio clubs and steps are
now being taken to form the New Zealand
amateurs into a national society.

Mr. . D. Bell, a prominent amateur in
those parts, vfrote in the magazine re-
ferred to above, an article called ‘“Recent
Progress in Radio,”” which reads surpris-
ingly like our Operating Department re-
ports. The late afternoon and early eve-
ning there iy devoted to “Yank logging.”
#The results of Mr. Slade (page 65, July,
1923, certainly astonished
the hams m the US.A.,” says Mr. Bell
{We “His log con-
tains a tnﬂmg' list of ‘%‘S Yankee amateurs
all copied on a single valve! Mr, Slade
has been inundated with letters from the
States since the publication of his results,
for he has made history, and even if his
achievements are not fully appreciated
in his own country, they are elsewhere.”

Mr. Bell also writes, “Since altering my
tuner to go down to 200 meters, during
ten evenings listening I have logged a to-
tal of 39 U.8. amateurs, situated in every
district except the second. On the evening
of Easter Sunday the QRM among the
the Yanks on 200 meters was simply as-
tonishing. ‘The problem was not so much
to hear them as to separate them. We
bagged 11 for certain that evening in 3%
hours listening, using 2 high frequency
valves, a detector, and 2 low frequency
valves, The same evening Mr. Slade got
busy with his old V-24 and bagged 10,
jistening for two hours only. s a hu-
miliating fact—for me-—but there it is,
and just goes to prove that high frequency
amplification is often more bother than it
is worth for receiving C.W. telegraphy
with the receiver oscillating,

“Later in the evening the Australian
amateurs get busy, usually between 200
and 300 meters with two letter calls; e.g.:
HBQ de 2CI. Most of them send dead slow
and morever they are working when it is
ahout breakfast time in the States.

QsT
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“The Americans deserve our heartiest
congratulations, They have certainly de-

monstrated the efficiency of low powered
valve transmission on short wave lengths
to a marvelous degree.”

With one kilowatt of C.W. on the air
on 300 meters and the Call letters, JFWA,
Mr. Hiroshi Ando, Address 13, Kitaiga-
cho, Yotsuya, Tokvo. Japan, is preparing
to QSO U.S. Mr. Ando 1s a leading radio
experimenter in Japan and is listening for
us with an eight tube receiver. He would
itke to hear from A.R.R.L. members and
arrange tests.

International Intermediate Signals

The business of distinguishing the na-
tionality of amateur stations whose ecalls
have counterparts in some other country,
i¥ a problem which is growing more com-
plicated ull the while because of the is-
suance of jpew ealls. There iz a great
need for an international agreement on
this question. Seeing the need for some-
thing definite, the A.R.R.L. has sought
the advice of the Department of Commerce
regarding the legality of such an agree-
ment. Upon their suggestion the matter
has been taken up with the interested am-
ateurs in every country we know of in or-
der to establish some workable scheme.
Beveral schemes have been suggested, so
that we might present combined repre-
sentation at the next Internationai Radio
Congress for that body to consider, if pos-
sible, adopt for international use. Replies
to date from other conunfries favor the
system of transmitting, as the intermediate
n, the initials of the country of the sta-
tion being called and the station calling,

OSE
AMA.ﬁuxc%
ALWHY S GOt HE,

(BASEMENT } Roc.

THE BCL BIRD WHO
LISTENS - IN WHILE™
CHARGING HIS SPARE
‘A*BATTERY @itk
A.C. RecTiFIER
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Elementary Radio Principles—I.

The Third of a Series of Articles of Helpfulness and Practical
Value to Those Just Entering the Amateur Radio Game

By H. F. Mason, Department Editor

dodged by the average amateur and

amateur to be, as long as possible.

Sooner or later, however, he will find
that he is held up in experimenting with or
building =apparatus because he does mnot
know the “reason why” nor is he able, with
the aid of simple formulas, to figure out
the constants and best proportions for his
set. While the intensive study of radio
engineering is very involved, the basic
principles are really simple and no one
dabbling in electricity and its allied sub-
jeet, radio, should hesitate to put consider-
able study into this part of the game early
in his experience.

The present article, the first of two
dealing with the underlying theory, will
be devoted to a situdy of elementary elec-
tricity, gradually working into radio and
laying a foundation, so to speak, for next
month’s article dealing with the two most
important implements of radio, inductance
and capacity. Examples will be given
throughout and every effort made to make
things as clear as pussible. If any point
in these pages is not entirely clear to you
remember that the A.R.R.L.’s information
service® is at your command.

HE subject of elementary radio cal-
I culations and theory is likely to be

‘The Electric Current

Before one is able to understand the
many rules governing the flow of electric
current, and in particular the action of
the vacuum tube, it will be necessary to
obtain some idea of the nature of electricity
itself.

The ¢onstruction of matter is generally
well understood. Matter is anything that
occupies space. It is made up of very small
particles called molecules, which in turn
are made up of much smaller particles
called atoms. Bach atom is composed of a
center or nucleus which is surrounded with
a great number of electrons, revolving about
it at great speed. An electron is the
smallest possible quantity of negative elec-

*See page 26,

tricity and is very small, even as com-
pared to the whole atom of which it is a
part. BEach central nucleus is endowed
with a positive electrical charge. In order
that a balance or equilibrium may be main-
tained between the unucleus and its sur-
rounding electrons, there are just enough
electrons or particles of negative electricity

Canductor )
PR V4 - Asitive. rucieus
'E"».
i‘ Sattery Hlegative Fiectrons
I -
" CONSTRUCTION OF AN ATOM
FiG. |
associated with each central nucleus to

neutralize its positive charge. This can be
understood when it is remembered that like
charges repel and unlike charges attract.
As long as such equilibrium exists between
each atom and its associated electrons, we
say that there is no current of electricity
flowing through the conductor.

With the aid of Fig. 1 the action that
takes place when a current of electricity
flows may be explained. In reality the
whole of the circuit is formed of “con-
ductor,” but for ease of cxplanation the
vonnecting wires are excluded. [t is always
necessary to complete the circuit and make -
a continuous path before the action which
we term “a flow of current” ean com-
mence. The circuit is completed when the
left hand wire from the battery {marked
positive) is touched to the conductor. The
positive charge on the end of the wire,
caused to exist there hy the battery, is
stronger than the positive charge of its
nearest atom. DBecause unlike charges at-
tract, some of the negative electrons are
attracted from the influence of the central
positive nucleus of the atom. When these
electrons have been removed, the equili-
brium mentioned ahove is lost and the posi-
tive charge of the atom predominates. The
atom then attracts a sufficient number of
vlectrons away from the influence of the
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core of the atom to the right of it to regain
its state of balance, That atom is similar-
ly affected, and the process goes on, each
atom “borrowing” electrons from its neigh-
hor to the right. The result is that & cur-
rent of electricity through a conductor is
a drift or movement from negative to
positive of the electrons within a substance,
which are caused to so drift by the influ-
ence of the positive charges of their neigh-
boring atoms.

Electrical Units
[t will be noticed that the clectrons flow
from the negative pole to the positive pole

@
(it (@

e D @

i
FIG. 4

—-apposite to the usually accepted direction.
This is because the terms posltlve and
negative were assigned before scientists
had thought out the electron theory. No
confusion shouid result, however, and it is
proposed when dealing  with eircuits in
these articles to consider the flow of elee-
tricity as taking place from the pusltlve
pule to the negative pole, as is generally
understood,

When a current tow is established in a
conductor there occur numerous collisions
tetween the clectrons. Some are moving
with the current and others are revolving
about their atoms. Because of these in-
numerable collisions an opposition or re-
sistance is offered to the clectrons that
drift through the material constituting the
wlectric eurrent. However, if the potential

{in Fig. 1, the voltage of the battery
vansing the current to flow) is great
enough, current will be forced to flow in

spite of the resistance offered. In this
case the agitation and immense activity of
the electrons and molecules will canse the
comductor io heat, or perhaps even melt.
There are several ways in which the re-
sistance may he h‘»w:ﬂ’ One way is to
use 2 wire of large ¢ 0S8 sec Another
is to make the length Ul the eirenit shorter.
Because the electrons in some materials are
more active and move under smaller in-
fluences than in others, the resisiance to the
flow of current varies, Copper for instance
iz one of the materials that offers very little

[42]
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opposition to the flow of current, and hence
is almost universally used for that purpose.

In both radio and elecnncal work it is
always well to run wires in as short and as
direct & path as possible, using copper wire
of a size large enough not w heat when
the current is turned on.

When 1t 18 desired to make use of the
resistance of a wire in cutting down the
fow of current, wire of 3 mateuai that
has a large amount of resistance is used,
usually or iron, terman Silver, or some

alloy., An urdinaly rheostat for a vacuum
tube is an example. The wire is long, and
coiled for compactness, and is made of

some high-resistance material,

In order that electrical pressure, resist-
ance, and current may be spoken of con-
venjently, units of measure, are ¢mployed.
The unit of resistance iy the ohm. It is
the resistance of a cireuit in which a
potential difference of one wolt will produce
& current of one wmpere. The unit of cur-
rent iz the empere and is that current pro-
rent produced by a pressure of one wolt
acting through a circuit having one ohim
of  vesistance. The unit of pressure or
voltage is the wolt. [t is the potential neces
sary to cause n current of one amper
flow through a resistance of one vhm.

Because these three units are so inter-
related, their offect on each other can he
stated by a simple formula called Ohm’s

f.aw, which states that,
L) K
R= =, = e, op E==[R. {1)
i B

where R stands for the resistance in ohms,
£ for the potential in voits, and I for the
current in smperes.

This imeans thai the resistance of & ¢ir-
cuit can be found by dividing the wvoltage
hv the ¢urrent; the current may be rfound
by dividing the voltage by the resistance;
or the voltage may he found by multiplying
the resistance und carrent. The value of
Ohm's Law in electrical vk ies in the
fact that if any two of the shove things
are known, the missing one may be found.

Figure 2 zhows the filament e¢ircuit of a
vacuum tube. ‘The battery, rheostat, and
titament of the tube are connected in series,
By varying the rheostat and changing the
amount of resistance in the circuit the cur-
rent is controlled. The filament oi the
tube becoines hotter as more current tlows.
All of the resistance is not in the rheostat,
however; the filament itself has some, as
do the connecting wires and the battery.
In the present ease, we will vnly vonsider
the resistance of the filament and rheostat,
as the other resistances in the vircuit are
vy small in  proportion und wmay be
When current flows through a
orenrs what is known-as a
:tance The
~ausmg the
sistance,  fr

neglected,

voltage drhp
mltage ﬂrrm

DA A
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the case in question the voltage drop across
the filament will be, using Ohm’s Law again,
the resisiance of the filament times the
¢urrent through it. The sum of all of the
voltage drops across the various pieces of
apparatus in a series circuit is always equal
to the voltage of the source. For this
reason the combined drop across the rheo-
stat and filament will be six volts, the
voltage of the battery.

With the above relations in mind, the
resistance of any part of a circuit can be
found by applying Ohm’s Law in the
right way if the voltage drop across the
resistance and the current through it are
known.

An Example

What resistance should be connected in
geries with a WD-11 tube to enable it to
be used on a six volt battery?

The makers specify a current of .26
ampere and a voltage of 1.82 for this tube,
This is the terminal voltage or voltage drop
seross the filament of the tube when in
operation. Because the combined drops in
voltage in a circuit are equal to the voltage
of the source, the drop across the rheostat
must equal 6 volts minus 1.82 volts or 4.68
voits. We now know two things about the
resistance; that the drop across it is 4.68
volts and that the current through it is
25 ampere. By Ohm’s Law the resistance
may be found:

R e

i

Series and Parallel Connections

Apparatus, whether vacuum tnube fila-
ments, head phones, electric lights, or what
not, may be connected in either series or
parallel, aithough the individual case
woverns which way is the better.

Three tubes, with their filaments con-
nected in parallel are shown in Fig, 3. In
order that the courrect current will fHow
through each filament, the total current
through the battery and rheostat is three
times the current for one tube. The wire
used in making the rheostat must be large
enough so it will carry the whole current
without overheating. The resistance of
the three filaments connected in parallel
will be vne third of the resistance of one
tube alone. In order to make this more
clear let us work out an example with the
aid of Ohm’s Law.

Example: Three WD-11 tubes are con-
nected in parallel. It is desired to use them
on & six volt battery. How many ohms
resistance should the rheostat have?

Yolution: 'The total current through the
eireuit should be three times the current for
one tube or .75 amperes. The voltage drop
across cach filament is the same, 1.32 volts.
The respective terminals of the three tubes
are connected together, so that the drop
across all three in parallel will be the

== 18.72 ohms, (2}
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same as that across one tube. Subtracting
the drop in voltage oeccurring across the
tubes from the voltage of the battery will
wive the drop across the resistance, which
will be 4.68 volts. We now know that .75
amperes. is flowing through a resistance
having a drop across it of 4.68 volts. Ohm’s
Law will give the resistance as follows:
B 4.68
R == e 2 =6.24 ohms. {3)
I 75

Figure 4 shows three tubes connected
in series. In this case the total current
from the battery does not divide into three
parts and supply each tube separately, but
flows from the battery through each tube
in succession, then through the rheostat and
back to the battery. The total current flow-
ing will be .26 ampere, as that is the
maximum allowable current for the fila-
ment of each tube. There will be a voltage
drop of 1.2 volts across each tube as be-
fore, but because of the series connection,
these voltage drops must be added up and
the drop across the three tubes will be
3.96 volts.

In order to find the resistance required
for the rheostat, thkis value may be sub-
tracted from six volts, Ohm’s Law applied,
and the value of the vesistance will be
found to be 8.186 ohms.

On many occasions the pieces of appar-
atus in a series or parallel circuit have
different values of resistance and require
different amounts of current. Let us say
that in Fig. 3 the top tube required .25
ampere, the middle tube .65 ampere and
the bottom tube .5 ampere. The total cur-
rent taken from the battery would be equal
to the sum of the currents through the
hranches of the circuit, in this case 1.4
amperes. The voltage drop aeross each
tube should be that specified by the manu-
facturers, let us say 3.0 volts, and the
drop across all tubes would be the same.
If one regquired 1.5 volts instead of 3.5 it
would have to have enough resistance con-
nected directly in series with it so that
the combined drop across the added resist-
ance and the 1.5 volt tube would be 3.5
volts. It can be seen that as long as pieces
of apparatus require the same voltage they
can be connected in parallel. An instance
of this is in our homes where lights, fans,
cookers, ete., all require different amounts
of current but all are built to operate on
110 volts.

If 4 number of different resistances are
connected in parallel, the total effective
resistance or joint resistance of the com-
bination will be equal to the reciprocal of
the sum of the reciproecal of the separate
resistance, A reciprocal of a number is
i divided by the number.

Example: Find the intal effective re-
sistance of the combination of fubes men-
tioned in the wnaragraph above,

Solution: ‘These tubes require .25, .65,

Ry T
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and .5 amperes respectively. Their regist-
ances woutd be the voltage drop 3.5 volts
divided by the current, giving 14 ohms, 5.4
ohms, and 7 obms, respectively. The total

pffective resistance of the combination
would be
1 b 1 1
S — - {4
14 5.4 7 Total Resistance
This equals
i
.(j)714+.185+.1432~-_z-_ {H)
1

giving - as the reciprocal of the total
4

resistance. Dividing .4 into 1.0 we get 2.5
ohms as the total effective resistance.

This may be checked by multiplying it
biy the total current; the result should give

e savedength orcyese- ;
7 2 T
Anplituae 7 F:"I

A NN
RVAVAYAVAVAY

_[Waves per second or ¢ |sEC
leyeles per second.

FIG. &

N
Y,

the voltage if our calculations have been
correct. In this manner 2.5 x 1.4==3.5, the
voltage; thus proving the problem.

Measurement of Power

The flow of & direct current of electricity
may be likened to the flow of a current of
water through a pipe. The voltage may
be likened to the head or height of water
or pressure causing the current to flow.
The combined effect of current and voltage
is called power. Power is the rate of doing
work; it is expressed in watts. The power
beingt used in any eleetrical device may be
obtained by multiplying the current through
it by the voltage across it, provided that
there is not an excess of inductance or
capacity In the circuit.

xample: A transmitting tube is draw-
ing 45 milliamperes {(a wmilliampere is a
thousandth of an ampere) in its plate cir-
cuit and the plate voltage is 550. What is
the plate cireuit input in watts?

Solution: The input in watts will be
the voltage times the current. Since 15
%nilliamperes is 045 ampere, the power will
he,

045 x 550 =24.756 watts. {6)
Alternating Current—Radio and Audio
Frequency

We now leave the subject of direct cur-
rents, the flow of which is governed by
Ohm’s TL.aw, and turn to a study of alter-
nating currents. Dlirect ¢urrent is the cur-
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rent from a steady source, such as & bat-
tery; once started it continues to flow
steadily as water from a faucet. An alter-
nating current is of a different nature in
that 1t is constantly changing beth in
strength and direction. The wavy line in
Fig. 5 ghows the variations of an alter-
nating current. The part of the curve
above the straight line represents current
flowing in one direction, and the part below
the line represents it flowing in the other
direction. The straight line is the zero
point. In the figure the current begins at
zero and builds up to & maximum in one
direction, then decreasing to zero. It then
starts to build up in the other direction,
passing the maximum and returning to zero.
This constitutes one complete set of values
and is called a eyele. The number of com-
plete sets of changes that occur in a second
is called the frequency of the current. Thus,
a ©0-cycle eurrent such as is commonly
used for house lighting undergoes 60 com-
plete sets of changes per second.

Alternating currents of almost any fre-
quency can be generated. Those having a
frequency below 10,000 cycles per second
are arbitrarily called sudio frequency cur-
vents, (abbreviated a.f.} and those above
10,000 cycles are called radio frequency
enrrents {abbreviated r.f.).

The rules governing the flow of alter-
nating currents are the same for any fre-
quency but the characteristics of the cur-
rent and methods of handling it vary wide-
ly with the frequency. For instance a
60-¢yele current can be transmitted along
a wire for many miles, and the greater
part of the losses will be due to the re-
gsistance of the wire. If it were attempted
to transmit at current of 1,000,000 cycles
along this wire, nearly all of the current
would be lost by radiation into the sur-
rounding air in the form of radio waves,
and the part lost because of the resistance
of the wire would become almost negligible.
With currents of low frequency it is mainly
the resistance of the wire that opposes the
flow of current, but on high fregquencies
the inductance and capacity are the con-
trolling factors in determining where the
current will flow.

Wave Length and Frequency

The action that takes place when radio
waves are transmitted from a station may
best be described with the aid of an appro-
priate analogy. Everyone is familiar with
wave motion as it occurs when a stone is
thrown into a pool of water, Waves are
produced which travel in all directions from
the source, The size or amplitude of the
waves (see Fig. B} depends upon the dis-
turbance that caused the waves, and will
hecome less and less the farther the waves
travel from the source. The distance from
crest to crest of the waves is one wave

{Concluded on page 66)
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Coupled Filters
Chicago, Il

Editor, QST

In the June issue of @QST* there ap-
peared an article by Mr. Melville Eastham
of the General Radio Co., deseribing chief-
iy an inductively coupled wave filter. This
article would give a reader the impression
that this wave filter is a new develop-
ment in wave traps, which in veality it is
not.

This concern (Ferbend Electric Com-
pany) has been advertising and selling
for nearly a year the Ferbend Wave Trap.
This wave ftrap is manufactured in the
inductively coupled type described by Mr.
Hastham, as well as in the usual direct
connected type.

Therefore, in view of the fact that we
have heen manufacturing this filter, we
believe that in all fairness to us this letter
should be published to inform your readers
that our wave trap is not an obsolete type
and that we have been making the same
thing for some time.

Trusting that you will appreciate our
position in this matter and publish this
letter, we remain,

Yours very truly,
FERBEND ELECTRIC CO.,
By Spencer U. Ferbend.

The Best Working Wave for an
Antenna

Clomments of the author on the article on
page 32 of May, 1823, QST:* “A Method
for Determining the Best Wave for an
Antenna.”

Dayton, Ohio
Editor, QST .
Tn the editorial “paring” process on
my short article that appeared in the
May (ST much was left out that I believe
to be important in the method outlined.
The object of that paper was to show
that in general the best working wave
was not the fundamental nor was it the
point of minimum resistance but at some
point that lay near the fundamental, the
the exact point depending on the distribu-
tion of the losses.

+0an be obiained from the (ST Circulation Dept.
at the regular price.

for statements made herein by correrspondents

Since it is impossible to separate the
various losses I adopted a “dodge’ that
covered up to a certain extent the mean-
ing of what I had done. It will be re-
membered that no assumptions whatever
were made in regard to the losses that
oceur in an antenna for we determined the
actual losses by subtracting the radiation
resistance (as computed by Pierce) from
actual measured values of the effective
resistance. Statements to the effect that
eddy current losses are negligible or that
the loss resistance is constant over a fairly
wide range, are untrue and conclusions
reached upon those premises are false.

if we plot the ratio of the radiation
resistance to the loss resistance as shown
in my article it will be found that this
ratio first increases and then decreases
as we go away from the fundamental
wave length and reaches a maximum or-
dinarily 5% to 15% above the funda-
mental depending on the care that has
been taken to eliminate eddy currents
and skin effect.

The writer is very much opposed to
the practice of putting a series condenser
in the antenna circuit to reduce the wave
length, for unless it is a very good con-
denser indeed the gain due to increased
radiation resistance iz more than lost by
the addition of loss resistance.

The following sums up in a word the
reason why the best point for the average
antenna is just above the fundamental
instead of on it. Near the fundamental
addy currents and skin effect losses in-
crease rather more rapidly than the ra-
diation resistance (see Pierce’s eurves and
note how they flatten off near the funda-
mental) so the ratio at this point is not
g0 desirable as it is at some point slightly
above.

This discussion applies to any antenna
regardless of humps due to absorption or
any other considerafion. 1t also points
to the fact that if one were successful
in keeping the eddy current and skin effect
losses down, the best point might easily
be below the fundamental. Only actnal
meagurement of the antenna in <uestion
and careful analysis somewhat along the
{ine suggested will settle the question of
“What is the proper wave length?”

Yours truly,
Ross Gunn.
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The Phantom Circuit
Stockton, California.
Editor, §ST:

1 would like to call your attention to the
fact that circuit digrams pertaining to be
the diagram of connections as used in the
Oard Phantom Receptor, are being cir-
culated by various concerns,

While it is not gpecifically stated that
these diagrams are the Qard Phanmm eir-
cuits, the fact that our concern ig the only
one that markets an instrument under such
name, together with a heavy advertising
campaign upon this instrument, leaves such
an opinion open to inference.

One well known radio magazine pub-
iishes a circuit diagram this month, pur-

QST
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factured by this concern. The Phantom
Receptor does not use a tuned plate circuit
as iy shown in these various diagrams, it
i3 guite possible that we will in time issue
the diagram of connections of this instru-
ment, but if this is done, it will be author-
ized under our own name.
Sincerely,
Paul Qard.
For Oard Radio Laboratories.

Reception at Sea
Jan Francisco, Calif.
Editor, @ST:
I was very glad to hear that 1 had been
of service to the gang. The strength of
most of the signals logged at sea would

Second NATIONAL American Radio Relay League

Convention
Chicago, Illinois, September 12-15

This broke in here at the last minuie—we had to “bust’’ a page and scrap some

periectly good type to make the August isswe—-but it purely had to happen ’

we’re shouting for the
Second All- American R

caise

and Celebration of Radio Experimenters and Brass

pounders.

Arrangements in hands of Chicago Radio Traffic Association,

with approval

of AR.R.L. and the assistance of every American ham, from Porto Rico to Hawaii,

and every Canadian.

Things are humming in Chicagn-on-the-Lake and it’s up to every Radio District,

State and City to see that YOUR REGION contributes something that will be
remembered.

Were you at the first convention? You need no invitation.

If von were not, take our word for it, hock the receiving set, sell the zpare
tubes, fill your pockets with railroad time-cards to pass to every radio experimenter
and brass- pounder yvou meet. Root for the counvention every minute vou are awake
and when the morning sun of September 12 sparkles across Lake Michigan and
tints the antennas of the Second City WE'LL see you there with a delegation so
large that it will make a stir even in the biggest, friendliest, happiest radio-amateur

reunion the League ever held.

Send vour bright ideas to the Chicago Radio Traffic Association, 959 Rookery

Bldg., Chicago, Il

“Request that sl who attend obtaln receipt for transportation in purchasing tickets regard-

tess of distance so that certified total may be renched and low fave rate obtained. R. H, G.
For Hotel and Banquet veservation, address W. E. Schweitzer,

Mathews.”
41264 Hazel Ave, Chicago, UL

porting to he the Phantom Circuit. An
ordinary single circuit, minus the ground,
is shown. This diagram was marketed by
a California concern {(and still is) for sixty
eents, which is a high rate for a circuit
possessing the dubious originality of a
deleted ground. ‘This concern marketed
this diagram following our advertising cam-
paign on the Oard Phantom Receptor, und
it iz my personal knowledge that dozens
purchased the diagram under the impres-
sion that it was cur particular eircuit.

“Phantom” ig registered in the U, 8.
Patent Office by Oard Radio Laboratories,
and applies only to the instrument manu-

surely surprise snyone. Never heard such
DX at home in San Francisco in my life.
They surely pour in from all points the
minute you get-about 2000 miles off the
Coast.

The Trans-Atlantics must have been
“pie” but how about those Australian ree-
ords? I fthink it will be a long time before
those records are busted. Huh? From the
way signals rolled in out there in the Pa-
eific T should think that in England, one
detector bulb and tin phones would be
hiterally burned up with Ameriean signals.

Sorry to say that I cannot promise any
more off-shore lists ag I am running coast-
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wise now for a time. Expect to guit the
sea soon and go down on the tarm after
that. Hi! To tell the truth, OM, I don't
deserve & bit of credit as a fellow would
have to be stone deaf to have missed them
all. Reception is about 1000% better at
2000 miles west of San Francisco than
at San ¥ranecisco behind the Coast Range
and the Sierra Mountalas,
G. R. Mackin, 600.
{600 is the operator who has been log-
ging amateur signals while at sea in Orien-
tal \ga)ters Bee page 77, May, 19238, QST*
e

Bettering the CQ Situation
Minneapolis, Minn.
Editor, @ST':

From time to time we have had tremend-
ous kicks against the practice of sending
CQ’s, The bulk of these CQ's are un-
doubtedly not necessary, but in order to
make & substantial kick, some constructive
criticism must be forthcoming along with
the kick.

We all know that it is practically hope-
less to call a station unless we know that
he is on the air. We also know.that it is
impossible to raise him unless his tuner
is tuned to our wave length., The solution,
then, is that the transmitting station must
iet the receiving station know when he is
going to run his tuner. We know he does
not tune while he is receiving from a par-
ticular station, and usually we do not find
a chance to get in edgewise unless he g1ves
a Q. Following the CQ, the sender is
bound to twist his dials, and listen in on
all wave lengths. The solution of the
problem would then seem to be to let every
godlv know when this station is twisting
ials

The signal SK (or Morse 30) means
nothing as it is now misused, as I have
heard stations say SK, and then keep up
the communieation with the same station
for over three minutes, saying SK after
every transmission. SK should mean, */
am now going to tune wmy dials.” K should
mean, “I am in communication with you
and wish you to go ahead.” AR (the
finish sign) should mean, “f am calling
dou. Have now quit (allmq and will listen
Tar you, but in addition will listen for any
one else who may care to call me.”

The number of calls should be limited
to three separate “group calls” consisting
of 3 calls and 3 signs, during a period of
fifteen minutes. This prevents any one
station from hogging the air by a long
series of calls, and does not interfere with
the efficient relaying of traffic. CQ’s are
carried on exactly as calls, and thus far
it ’has been felt that these are very neces-
zary in view of the faet that n()thmg s

#Clan he nhtquned from the QST Circulation Dept.
at the rvesunlar price,
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now in use that takes their place. Qbsger-
vation of the above suggestions, however,
will eliminate nine tenths of the present
CQ’s without decreasing the number of com-
munications established. In addition, it
will be noted that all of the above is in
general accordance with the International
Radio Regulations.
Sincerely yours,
D. C. Wallace—9ZT,

Gotcha
Jamaica, N. Y.

To Ye Faithful Hdditore:

Of Qur Illustrious Monthlie Periodical
“Kew KEss Tea,”

In the Citie of Hartford, in the State
of Connecticut.

Greetings from One of the Faithful:—

Upon returning from my daily labors on
Friday last I beheld a vulgar postal card
bearing upon its reverse side a most ab-
surd insult. To think that I,—I, me,—
should ever be accused of forgetting to
renew my sub to QST, is at once out~
rageous and unbearable. I can stand no
more, but taking it in the spirit that it
was offered, I am returning by this mail
two fish for the treasurer’s locker and
beg to be kept from the utmost depths
of oblivion and obscurity for another year.

As vet, my efforts have not borne much
fruit owing to /the lack of negotiable
collateral, but am slowly getting under
way

Had the, OW ask

me last night the

. difference betwen C.W. and D.C. and so

have taken a fresh hold in the thought
that she may fturn out to be a brass-
pounder wet, instead of asking pointed
questions as to the way in which my
weekly lunch money seems to disappear
and why I am so hungry when I get home
nights.

Every knock is a boost but why bother
to knock when it’s easier to boost first,
so I have no criticism about QST except
30 days is a ding long time to wait,

Yours in a cloud of dust,
P. H. Manning.

Your Operatlon

Boonville, New York
Editor, QST

I am one of the broadcast listeners who
has taken an interest in transmitting and
am now building a 10-watt “ham” set.
I have been getting after the code lately
and am almost ready to swear.

Last night I was rather discouraged.
Trying to get a little code practice I lis-
tened in on 200 meters and thereabouts,
and all T could hear up and down the
scale was CQ, CQ. Several Canadians were
coming in strong but nobody seemed do-
ing anything but CQ-ing and adjusting
their sets. Standing on the key, I should



#ay, or rather lying down and going to
gleep on it.

Then I went up around 1800 and 2500
and got a little real good practice. Some
of that stuff is a little faster than I can
et but the sending is much more correctly
done,

—Ray Schweinsburg

THE JUNIOR OPERATOR
{Concluded from puge 62)

length. This term is related to the word
“oyele” used above in connection with low
frequencies. The number of waves that
pass & given point during one second is
the frequency of the waves in cycles per
gsecond. These same terms apply when
apeaking of radio waves, even though they
cannot be seen and travel much faster than
waves on water, Radio waves travel at a
speed of 300,000,000 meters (186,000 miles)
per second, the speed of light; so fast that
they can go clear around the earth in one
seventh of a second. No matter what the
amplitude of the waves may be, the dist-
snce from crest to crest depends solely
upon the transmitting set and antenna, and
does not change as the waves travel away
from the source. :

There is a certain velation that exists
between the wave lengith and the frequency
of the waves. If for instance 1,500,000
waves pass a certain place during one
second, and we do not know the wave length,
we can find it as long as the speed at which
they pass is known, by dividing the speed
in meters per second by the number of
waves that pass during one second. Stated
mathematically,

A\ \Z
k::wmm‘-m 0Fr £ e

%

VY stands for velocity, always 300,000,000
{meters per second) Tor radio waves.

f stands for the frequency in cycles per
second.

% stands for the wave length in meters.

Exampie: A station is transmitting on
a wave length of 197 meter. What is the
corresponding frequency in kilocycles? (One
kilocycle is 1,000 cyeles.)

HSolution:
300,000,000
12 e 2 aPProxXimately 1,522,000
197
i,:ydps or 1,522 -kiloeycles. (abbreviated
(]

{To be continued next month)
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The July issue concluded QS7’s sixth
volume, which is now avaiiable in bound
form. This volume is too bulky to bind
in a single book and so is appearing in
two equal sections. Uniform in appear-
ance with preceding volumes, handsome-
Iy bound in Red cloth with gold leaf
imprinting,

This is the way to keep QST fresh
and handy for immediate reference. The
issues of the past year are a priceless
storehouse of practical information for
the telegraphing amateur. They are im-
portant enough to you to keep in bound
form -for the years ito come,

Ju two zections, Part § ond Part II
#5.00 Postage Prepaid
Either section for $2.50 posipaid

QST, 1045 Main St., Hartford, Conn.

HERE IT IS!

The real antenna insulator,

Manufactured by the QOhio Brass Co.
Described in May QST on pages 25 to 28,
illusirated in Plate No. 4.

Post paid 75 cents.

Two of these insulators in sgeries at
cach end of your antenna form the ideal
type of antenna iusulation in (.W. sets
where every atom of energy must be con-
served to obtain maximum resuits.

The Baldwin Stewart Electric Co.
210 Pearl §t. Hartford, Conn.

Giet our pew lat on atandard
parts. Our prices cun't be begi,

WIS-WIN
RADIO SWITCHES

Be up to date—TUise our concealed types single
hole mounting

Literature on request

WILLIS SWITCH & INSTRUMENT CO.
& Kingsbury St. Jamestown, N Y.

Radio Operators! Radio Operatorsi
Radio Operators!

The shortage of Radio operators increases!
During the past month we have been unable to
find enough men for shipboard positions. More
ships are in operation to all parts of the world
and more Radio Operators are needed every month.

Join our SPECIAL SUMMER COURSE in Radio
and prepare for an assured future with good pay
and attractive opportunities for advancement.

Classes forming every Monday. Special Short
Summer Course. Full particulars for the asking,

EASTERN RADIO INSTITUTE

399 Boylston Sireet, Boston
Tel. Back Bay 5964
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Announcing

Burgess “A” Dry Battery

THIS new dry battery for the “A”
orfilamentcircuits of drycell vac-

cuumtubesisa Burgessachievement

which will not soon be forgotten.

Burgess has perfected a dry “A”
battery which will give over twice
the life, on vacuum tube service, of
any ordinary No. 6 Ignition dry cell.
It has a rapid recovery to high volt-
age after short periods of rest and
practically no voltage lost when
not in use.

This Burgess “A” dry baitery
will lead the “A” battery field just
as the Burgess dry “B” battery has
led in the field of “B” batteries. Ask
}_ auy Radio Engineer about Burgess
FOR DRY CELL “[X “B” Batteries.

VACUUM TUBES , Made only in single cell units,
RADICG ¥ This makes it possible to wire up
‘.(" :’ K n, . N »
G "g convenient combinations for all
[ L an@g types of dry cell tubes, and elimi-
MADE - nates the hazards and expense of
multiple cell units,

Ask for the
Burgess “A” Battery

when you are equipping your
new set or replacing your old dry
batteries. Sold by all progressive
radio dealers.

BURGESS BATTERY COMPANY

Engineers— DRY BATTERIES — Manufacturers
FLASHLIGHT — RADIO — IGNITION — TELEPHONE

General Sales Office: Harris Trust Bldg., Chicago
Laboratories and Works: Madison, Wisconsin

Branches:
New York Boston Washington St Paul Kansas City New Orleans
“A Lab U'P d ’ In Canada: General Offices and Works: Niagara Falls, Ont.
n Canada: General ices & orks: Niagara Falls, On!
¢ orato ro uCt Branches: Toronto Montreal Winnepeg St. John

L
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PERFECT PERFORMANCE

Crosley Model X Gives Better Radio Reception

New York Ofhee, . B,
Cuoper, 1303 Tribune
Bidg., 154 Nassau

1., Phone Beekman

061,

Boston  OMfice,
th, 755
. Eoom
Office,
Slexer RBidg.,
dackson Blvd., H. A.
Hiemmm, Megr,

Office, .
North

B()yiﬁf(\h‘
316,

Cthieagn 1811

Philadeiphia
H., T.wyte, a5
Gdvd Street.

st. Lwouis Office, Robert

W. Bennett Co., 1324
Hyndicate Trust Rlde.

a8 b,

The popularity of Crosley Model X is
more manifest each day.

This four tube set—still priced at #55—inaintaing
its marvelous record of bringing in distant stations.
A man writing from Chatnam, Va., says, **First
fet me state T own a Crusley Model X and you
vonldn't buy it for the United States mint. I have
picked up over 130 stations in the U. &, and hav
listened to Havana, Canada, North Dakota,
Francisco, all Texas :md zhips at sea, Heep
the good work!”

You can depend upon an instrument bearing the
name

EROSLEY

This name has been accepted as a guarantee of the

highest quality at the lowest cost.,

All Crosiey seis are ¢quipped with the

munltistat, the unniversal filament control

for all makes of tubes,

Wave length range 200 to 600 meters.

Other Crosley parts include: ‘sz'l.a,ble lf(mdenser S,

Knobs and L)lali, V=T Sockets, YVariometers, Vario

Couplers Rheostats and the wvll-known Crosiey

Radio Fregquency Amphfvmg Tuner,

A Crosley Instrument performs everything claimed

for it—and more besides.
#or Sale By Best De

Wide for Fre

becoming

n
0up

Crosley
rheogtat

s Eoerywhere
Cataiog

We announce o new model—Lto i 13 . Fhix
has wdl the af ! wnolded
soeiets, vew «hvnxiu,i-e, F molded  plates
Gud jaci fer head phones,

Crosley Manufacturmg Company
818 ALFRED ST., CINCINNATI, O.
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Pleasant Evenings in Camp
With a Crosley Portakle

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.

Jrosley Portable Radio
Qutfits have made this
possible. Absolutely ,
eon i ir com- A
?mplete _lni;hthelr COI{)I Crosley Model VI Portable
pac.t cases, (?Y may be Consists of detector and one stage of
eagily carried and tuned radio frequency amp}l}iﬁclation.
i Compact compartments are built into
quickly set up. this set for batteries, phones, ete.

A 4 . . s Thousands of users have testified as
After a hard days mo- to its satisfactory performance.

toring, ﬁshing or canoe- Price without tubes, batteries

ing what a pleasure fo or phones ..............$40.00
get ;out the old pipe,
sit before the camp fire
and listen {o music,
- plays and innumerable
other interesting things.
Get a Crosley Portable
and take it with you on
vour vacation. It will
afford you the least ex-
pensive pleasure you
have ever enjoyed.
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Crosley Model VIII Portable
Consists of one stage of tuned radio

frequency amplification, detector and
/E,RQS-L‘:‘W one stage of audio frequency ampli-
fication. This set has the same gen-

eral construction as Model VI Port-
Better---Cost Less able, but performs even wmore effi-
ciently.

R A D l o Price, without tubes, batteries
. or phones «.............$60.00

Free Crtalog on Request

CROSLEY MANUFACTURING CO.
818 ALFRED ST., CINCINNATI, O.
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Crosley Radio Parts
Popularity Proves Their Worth

fact that innumerable favor-
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CROSLEY V-T SOCKET

0

Made of porcelain for base

neers as the best socket on the mar-
ket. Its popularity iz based chiefly

or panel mounting.
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on its high quality, efficiency, serv-
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/ Three Beautiful Cabinet Models
The Last Word in Crosley Efficiency

CROSLEY MODEL XX
(Below)

This attractive model is our model
X built into a highly polished ma-
hogany cabinet. A hinged lid, when
raised allows the operator access to
every part of the receiving apparatus.
A sliding board under the receiving
apparatus forms a desk for the opera-
tor when desired, The lower com-
partment is made to take ecare of
the hatteries and the middle com-
partment contains a  loud speaker
which makes {i possible for musie,
apeaches, ete. to be heard clearly
by every one in the room. As a
heantiful piece of furniture, this
CROSLEY MODEL XV model is an addition to any room.

(Above) Price without tubes, batteries or

. pHOTNES i cvoviinsen. . $100.00
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The veceiving apparatus in this mod-
el is the same as that in cur cabi-
net Model XX. The cubinet contains
no place for ihe batteries, however,
placed on a mahogany table or stand.
it forms an attractive piece of fur-
niture. Price without tubes, bat-
weries or phones.............$70.00

CROSLEY MODEL XXV
{Below)

We ean conscientiously recommend
this console model as the most beau-
tiful and efficient model offered to-
day. ‘The receiving apparatus con-
tains the same units as our model
X though differently arranged, The
cabinet, of wmahogany, exceptionally
well  finished, iz sarranged to itake
the model R-3 Magnavex and also
contains space for “A" battery, “B”
battery and battery charger if de-
sired. Guaranteed to bhring in broad-
casting stations 1000 miles or more
distant so that they may be clearly
heard all over the room.

Price without tubes, hatteries or
PhOoDesS ... ccvniireacoaas . 515000

EROSLEY

Better.--Cost Less

RADIO

CROSLEY MANUFACTURING CO.

8318 ALFRED ST., CINCINNATI, O.
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Perfect Performance Guaranteed
CE  generative Receiver Type 3B—a new 3 tube
20 Armstrong Regenerative
set with tilament switch.
Formerly known as Crosley Model V. For JaFk- new Crosley mold-
performance no receiver at its price can ed sockets and conden-

equal it. ] !
An Evansville, Ind. man writes, “The other
night I tuned in Kamach, Hawaii and held

sers with molded plates.

|
l

|

K

|

|

A Type V, Armstrong Re- We announce the Ace i
|

!

|

This 1s one of the latest |

|

the concert for one hour. The music was and most efficient sets ]
clear and the speaking distinct.” This is on the market today for !
indeed a tribute to efficiency. steady performance, |

Ace Receivers are licensed under Arm- |
strong U. 8. Patent 1,113,149, :
All Ace sets are equipped with the Crosley
multistat, the universal filament control

rheostat, for all makﬁﬁ of tubes. New York Office, €. B, Cooper, 1803 Tribune '
Wave length range 200 to 600 meters. Bldg., 154 Nassau St.,, Phone Beekman 2081, .
Ace Instruments perform all we claim— Boston Office, B. H. Smith, 755 Boyiston St.,
and more besides. Chicago Office, 1311 Steger Bldg., 2 . Jack- |
Live Jobbers and Dealers are eagerly tak. son Blvd., R, A, Stemm, Mgr N " !
ing advantage of the sales these instru- m‘g;‘i‘f:’h'“ Ofce, J. H. Lyte, 85 North 63
ments and the other Precision instruments i fLouis Office, Robert W, Bennett Co., 1326

and parts are bringing them. Syndicate Trust Bldg. {
Free catalog on request ‘

THE PRECISION EQUIPMENT CO.
“Powel Crosley Jr. President |
818 GILBERT AVE,, CINCINNATI, O.

o
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MODEL V

'Formerly called Crosley Model VC
ACE "ot

$20

Licensed under, Avmsirong U. 5. Patent
No. 1 J13,149

Efficiency and moderate price have caused an enormous demand
for the Ace Model V Regenerative Receiver. It is a wonderful
set and its popularity is increasing daily. Thousands have been
sold and all are producing remarkable resuits. Everyone knows
the set will bring in far-away stations clearly and loudly. Hun-
dreds of satisfied customers have written to us lauding the Ace
Model V. Read what a few say:

“He have tesied the Ace Model T osvith vutside aerial, house wiring und bed spring
and gei excellent results on long distance reception. St Lowis, Kansas Cliiv, Fori
i mm, Cincinnati, (hmaha and many others come in fine. We consider the dee
Model V supreme.

CLOVERDALE MOTORS (10,

Montgomerv, Ala.”

“f vonsider the Adce Model T a little wonder.  Last wight T tuned in Portliand.
COregon and Los Aungeles, Calif. The sei periorms like a well-bred horse. [ have
vperated many expensive sets, bul they are nor in it with the dce Model V.

R. H. RINES,
St. Paul, Minn.”

“Iam writing to tell you of a long distance record jor the dce Model V. The other
night Mr. Blake D. Foster, who purchased the sei from us, tuned Kamach, Hawaii,
and held a comcert from 10:45 1o 11:45 PM. He was using a lamp socket plug
instead of an acrial. He told us the music was clear and the speaking distinct,
‘ HAROLD FINK,
Foansville, Ind.”

We do not claim everyone will be able to hear Hawaii, but the
mere fact that certain owners have done so is evidence of the
efficiency of the set.

For Sale by Good Dealers Everywhere

THE PRECISION EQUIPMENT CO.

Powel Crosley Jr.President
818 GILBERT AVE,, CINCINNATI, O.
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A New and Unusually
GOOD PLUG

A radio plug originally designed for our own
exclusive use—that has gatisfied the eritical de-
mands of our own experimental laboratories—
now offered to all Radio experimenters.

The simplest and ¢uickest to operate-—no
tools required—no broken fingernails—assures
perfect contact.

To connect, just shove terminals in—to dis-
connect, press the triggers and pull terminals out.

A unique design. Highest class workman-
ghip and finish. Made with the customary
Weston care. Individually tested before ship-
ment.

Try one and see if this plug is not infinite-
ly superior to any plug you have ever used.

Sent Post Paid for $1.00

WESTON ELECTRICAL INSTRUMENT CO.
158 Weston Ave., Newark, N. J.

3 Electrlcal ‘

| Indicating |
| Instrument
| Authorities |
| Since 1888 |

Mr. Cockaday ondorses the circuit employed -
in the Melco-Supreme in his article on Tuned
Radio-Frequency Amplification in August Popu-
lar Radio.

Operation is simplicity itself. No
aerial or loop necessary. Merely a
10 foot wire. By covering all
Broadcasting Ranges, from 175 to
750 Meters, wonderful program
selectivity is assured.

Write for our literature illus-

trating and describing our entire
line of quality receivers and parts.

AMSGO PRORBUCTS, Inc.

Fairbanks Bldg.
Broome & lLafayette Sts. New York
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HE man who purchases 2 Magnavox for its clearness of repro-
duction, finds additional advantages in its use which contribute
greatly to his enjoyment of Radio.

For instance, due to its extreme sensitivity, the Magnavox can
reproduce distant signals which to ordinary reproducers would be
indistinguishable. Ask your dealer for a demonstration.

Magnavox R2 Reproducer and 2 stage Model C Magnavox Power Amplifier

iner Amplifier (as itlustrated) $115 00 insures getting the largest possible power
input for your qunavox Reproducer
R2 Magnavox Reproducer with 18-inch 2 stuge $55.00
horn: the utmost in amplitving POWET; 3 stage  75.00
requires only .6 of an ampere for the Magnavox Products can be had from good
flield . .. . L L 0L $60.00 dealers everywhere. Write for new booklet.
R3 Magnavox Reproducer with 14-inch THE I\{AGNAVQ}‘» COMPANY
curvex horn: ideal for homes, ofhces, Qakland, California
s+ o v+ o« + o s« . $35.00 New York Office: 370 Seventh Avenue

MAGNAVOX PRODUCTS

No Radio Receiving Set is complete without them

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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AMPLIFICATION

Send for Bulletins AG-10, AG-20 and AG-810.

ROLLER-SMITH COMPANY
16 Park Place, Mew York

Offices in principal cities in ). 8. and Canada

Mu-Rad R-F

Amplifying
Transformers

200-600
Meters
Air Core

Remarkable Results
Radio fans in Canada, California,
North Dakota, Louisiana, New York
and almost every State have written
us unsolicited about the astonishing
results they have attained with their
sets in which they used Mu-Rad
Radio Frequency Transformers. No
wonder for these are the same trans-
formers as are used in the famous Mu-
Rad Receivers. U distance, distinci-
ness of signal, and general depend-
ability are more to you than rhs- pos-
klble difference of a few cents in price,
by all means use Mu-Rad Transfor-
mers.

No eddyv current,
capacity effects,

iron losses, or

Three Types

Type T-11 for
the first stage ¢
$6.00
Type T-11A for
the second
stage $56.50
Type T-11B for
the third stage
$7.00

Big Profits
for the
Dealer

Who Handles
Mu-Rad Products

o s e s e oA oot

Send 10c for RF. circuit diggrams and
treatise on Mu-Rad R. £, Amplification.

Mu-Rap LaBorAaToRIES INC.

804 FirTH AvE. ASBURY PARK, NEW JERSEY

6 ALWAYS MENTION Q& T WHEN WRITING TO ADVERTISERS
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and

HE radio engineers of the Magnavox Company have given their ap-
proval to Formica in the most sincere and convincing way—by
using it exclusively in their apparatus for a long time.

Think over the list of great independent radio manufacturers whose stand-
ing and prestige in radio counts f{or something, and you will find almost
every one among the regular users of Formica.
The only reason is that Formica is better looking, more uniform, more
efficient than any other radio insulation of the kind. They have tested
and tried them all and they knoce.

Your dealer will supply vou promptly with a Formica panel

i any of the standard vizes, or in any special sizes.
Dealers: Sell panels in the size your trade demands—not a few sizes that
some one else wants you to carry. You will find Formica sales and advertis-

ing support and its wonderful nation-wide reputation a big help in building
up your sales of panels and tubes.

THE FORMICA INSULATION COMPANY
4620 Spring Grove Ave., Cincinnati, Ohio

Sales Ojfices

50 Church St.,, New York, N. ¥, 11210 Arch St., Philadeiphia, Pa. 414 Finance Bldz( Cleveland, Ohio

122 First Ave,, l’ntsnnrqh Pa. 1819 Lyndale Ave., 5. Minneapolis, Minn. #? 8. Clinton St. icago,

1042 Granite Bldg., Hochester, N. ¥, Sheldon Bldg., San Francisco, California 313 Title Bidg., Baltimore, Md.

#1158 Obio Bldg., Toledo, Ohio ‘Whitney Central Bldg.,, New Orleans 47 King #8t., Toronto, OUntario

Made from Anhydrous Redmanol Resins
SHEETS TUBES RODS

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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PRODUCTS

USED IN COCKADAY
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...... $7.50

{Acme Transformer)

MOUNTING BRACKETS

Cat. Mo, 217...... $0.30
g Cat. No. 218...... 0.35
R. MITCHELL CO.

255 ATLANTIC AVENUE, BOSTON, MASS.

!Kellogg Radio Equipment
! For Better Results

30

Ohm The Kellogg Variometer

‘ The stator and rotor are of Kellogg

Rheostat Bakelite, with properly proportioned

‘ windings of well insulated copper
FOR wire,

' Two terminals are provided for the
‘ 199 and 201A Tubes f rotor and three for the stator, per-
mitting the variometer to be used in

all known variometer circnits,
Kellogg variometers have nw slid-
ing contacts; nothing to wear or

Solid, Strong, and of Extra
Good Appearance — Panel

Mounting “Sl:lortl'l" A sg)ring takes up all play
and allows the rotor to turn with

MARTIN-COPELAND CO. Sm’:}Oth even motion, v ' ?

PROVIDENCE, R [. NO, 50[ .............. Each 3;8.00

KELLOGG SWITCHBOARD
& SUPPLY COMPANY
CHICAGO

T8 ALWAYS MENTION QST WHEN WRITING TO ADVERTISER



TARONELL ~om e CONDEE

. K. B. WARNER,
Rditor QST, Says:

“1 must say that all of
us are filled with admir-
ation and respect for the
job you have done, [t
seems altogether excel-
lent to us, and we par-
ticulariy apprecioate the
efficiency of the thing os
set forth in your recent
literature.”

Hartford, Conn.

QST, June, 1923

“For 100 meter work the
Cardwell Condenser is
among the very few thot
work ot all, and on 360
meters, on actual test
gsignal strength waos
nearly doubled by sub-
stituting « Cordwell
Condenser for the one
previously used.”

Refer to your June issue
of QST and read again

January ‘.52, 1923. the article on page 65.

John L. Reinartz Says: “Cowmparative tests of condensers at radio 1QP.” “Using a
driving eircuit (uupled to a wave mefer.,” “The zero capacity value of mmdenserb
tested, when shunted around the grid coil of circuit, showed the wave length rise to
be from 147 meters without shunting condenser across inductance to

200 meters for a 23 plate “B” at zero

*180 meters for a 238 plate Cardwell at zero

208 meters for a 23 plate “C” at zero

192 meters for a 23 plate “D” at zero

*This was the only condenser to stand up at 100 meters in tests—Bakelite end plates
(on others) burned up.” “For the broadcast wave the high zero value is not detri-
mental, but on 100 and 200 meters this is quite a factor and must be taken into con-
sideration.”

So. Manchester, Conn.

March 25th, 1923,

) For Efficiency This Season—Equip Your Sef With a
CARDWELL “FOUR ZERO” VARIABLE, AIR CONDENSER

Zero “Body Capacity” Effects, Zero Radio Frequency Losses, Zerol
Leakage and Zero Maintenance Trouble.

Price 00025 MF Eleven Plate............. $3.75
0005 MF Twenty-one Plate......... 4.75
.001 MF Forty-one Plate........... 5.75

. IF YOUR DEALER CANNOT SUPPLY, ORDER DIRECT. MAIL ORDERS PROMPTLY FILLED,

BROCKWAY RADIO CORPORATION

DISTRIBUTORS

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS B 79
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Water is a good conductor of «lec-
irical currents., When u panel absorbs
moisture it loses a good part of its
insulation value—it permits leaks and
zhort circuits—-it damages veception.

Radion Panels being a special grade
of hard rubber are impervious to water.
Even if immersed in water they positive-
ty could not absorb enough moisture
to injure reception results. That's one
uf sseveral reasons why Radion is the
supreme insulation for wireless use.

18

STOCK
SIZE
PANELS

Hadion, heing an insulation material es-
peually made for wireless use, has the low-
2 phase angle difference. lowest dielectric
sonstant, highest resistivity and supreme
moisinre, gzas and =zcid repelling properties,

Paneis, Dials, Knobs, V.T. Sockets, An-

tenna Insulators, Phone Caps, Etc.

American Hard Rubber Co.,
11 Mercer St

R ADION

*“The Supreme insulation’’

RIGGS
ECTIFIE

$12.50

Prepaid
Anywhere
in the

. s,

MONEY BACK GUARANTEE
We guarantee the Tvpe B-3 to please vou.
If iv does not, return it and we will return
your imoney. ‘

THE RIGGS MFG. CO.

Urbana, (hio.
Factories—g  orett, Wash.

New York

Here s where you can get

‘Everything worth
while in Radio”

The Radio Store of

PAUL FRANKLIN JOHNSON

560 E. Colorado St.

Pasadena, California

30 ALWAYS MENTION QST WHEN WRITING TO ADVERTISER!



Remler
Socket
Adaptor
Type 499

For nsing C-299 or UV-

199 Tubes in_sockets

designed for «-11 and
WD-11 Tabes.

Price $1.00

Remler
. Socket
Adaptor
Type 599

For using €-299 or UV.

199 Tubes in sockets

designed {for use with

standard storage battery”
tubes.

Price $1.25

Remler Dry Battery Tube Socket, Type 399
For Table or Panel Mounting, Price $1.00

Three New REMLER Items

of unquestionable merit, for use with C-299 and UV-199 Tubes

HESE three new appliances, a socket

and two adaptors, for the €-209 and

1JV-199 dry battery tubes, are in every
detail representative of Remler Quality
Apporatus,

They are perfect not only from the
standpoint of manufacturing quality and
appearance, but from the standpoint of
mechanical and electrical design.

Each of these items provides for the
easy insertion of the tube in such a manner
that it will not be jarred and become

Factory and Home Office
248 FIRST STREET, SAN FRANCISCO

REMLER RADIO MFG. COMPANY

154 W. LAKE STREET, CHICAGO, ILL.

damaged, and have that strong positive
contact so essential in any tube socket or
adaptor to insure quiet and efficient oper-
ation of the circuit in which it is used.

We are pleased to recommend these three
items to the public as being representative
of the quality of all Remler apparatus. We
are confident that your use of any of these
articles will make you permanent Remler
customers. Ask your dealer to show them
to you, or write direct for our complete
descriptive bulletin.

Eastern Sales Office

ALWAYS MENTION QST WHEN WRITING

TO ADVERTISERS 81



When you push the
planger in, or —-

Pull the plunger out, it makes all the differ-
ence between h--ell broke loose amd a heavenly
calm. Because Little Omega Durham and his
friend Dubilier are that accurately adjustable!
01d timers hush their tubes now with but one
finger-tip motion—and bewail the hours and
dollars wasted on lead pencils. But dom’t
throw away the pencill You'll need it to
copy a longer list of stations.

Used as a muffler for transformers

Try & DURHAM Variable as a
radio leak across audio primaries.
It will cut out a whole lot of
mysterious racket.

$1.10

Cemplete vurts right now!

DURHAM
Variables Micadons

No. 101—to B megs. 00028 mfd.
No. 201A~—to 10 megs. 0G50 mid.

There’s a combination for your tubes
Manufactured by

DURHAM & CO.
1936 Market St., Philadelphia

Dealers and Jobbers:—There’s u good harvest of
eales every nummer—among the 40,000 readers of
Q8T. For it's rebuilding time. And they're buying

DUBILIER

RECEIVING SETS AND PARTS

are ideal for summer
use due to their compact

Na-ald Special
Sacket No. 499

and rugged construc-
tion and the fact that
they are maisture-proof.

—
Deluxe
Contaet

Send for the illustrated folder

Arwarer Kent Mra, CoMpany
4945 Stenton Ave., Rodio Dept.  Philadelphia
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it’s the contact

that counts

A careful examination will show
that each contact in Na-ald sock- .
ets and adapters is of a wiping
nature ou a broad surface, and of
snuficient tension, and so designed
that tension is permanpent, no
matter how often the bulbs may
he removed and how much the eon-
necting prongs in the tubes vary,

It is little realized that sockets
are being scld which, owing to
fauity choice or control of mater.
ial, develop current leskages from
plate to yrid that rob many other-
wise well-made sets of their effi-
cieney. Na-ald sockets in their
design avoid all thewre troubles,

NA-ALD SOCKETS
No. »&99 Socket, 199 tubex.,§0.50
428 Adapter, 189 tubes .78
00 Deluxe, 200 iubes .76
No. 401} Small Space, 208
tubes  ........... veea 2
No, 411 WDIl tubes, . ..., 7
No. 450 Two in one, w.D.
11 or 200 inbes,... e WO8

 Booklet with diagram of Hazel
‘s Neutrodyne Circuit and other
s»:i eircuits paeked with each
id product,

Alden Manwfaciwrisg Co.

Manufacturers of Hackets for
Every Tube and Requirement
Dept. M 52 Willow St
Springﬁeld, Mass.,

Habors af Na-aid TDeLuxe
"THE WORLD'S HIGHEST CRADE IGNITION No.
STARTING AND LIGHTING o
p mm,,,,"w, o qu;-m:w‘.,« wy]l(iilll!
i S nﬂﬁ»imu 5
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Use a Selective Condenser

but a Non-selective Transformer

(Good quality demands equal amplifica-
tion for all frequencies within the voice
range. The 3.7 to 1 ratio of the type
231A amplifying Transformer gives max-
imum amplification without distortion, in
multi-stage as well as in single stage
amplifiers.

High ratio amplifying Transformers
are sclective—and selective transformers
have a resonant peak that causes serious

distortion. Confine selection to the Con-
denser.
The General Radio Co.'s type 231A

Transformer is suitable for use with V-

$5.00

201A, 201, 199, WD-11, 12 and tubes of
similar plate impedance.

A selective receiver is now a necessity.
The new wave length allotments to broad-
casting stations have helped to reduce in-
terference, but the large number of broad-
casting stations and the {fact that the
available band of wave lengths is limited,
render a selective Condenser & necessity.

For selectivity, sharp tuning and fine
adjustment, use a General Radio Co.s
type 247, 500 MMF geared Condenser.

Type 247 supplied mounted or un-
mounted, with or without gear.

$3.25 to $7.25

At your dealers, or direct from us: Two educational
ﬁobders, “Quality Amplification” and “Quality Conden-

Bers

nd for free Radio Bulletin 914Q.

GENERAL RADIO COMPANY

Manufacturers of Radio and Electrical Laboratory Apparatus

MASSACHUSETTS

CAMBRIDGE

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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ONCE YOU’VE USED
A CHELTEN

Catalogue No, 800M 43 Plate Type

You’ll realize it is a precision instru-
ment. Note how smoothly it turns,
how clearly the signals come in, how
accurate are its adjustments.

Every part, including spacers for
piatzeq is accurate to a thousandth
of an inch, Heavy gauge aluminum
plates are used. Bearings are over-

gize. Fnd plates are thick and
moulded from the best insulating
material.

The spring tension on the rotor plates
eliminates counterweights and secures
positive adjustments.

Cheiten Condensers are made in 43
plate (.001 Mfd.) and 21 plate
{.005 Mfd.) and also in special sizes.

Other Radio Products

The Chelten Quality Line includes
Midget (Condensers—Rheostats—
Tube Sockets—Switches—Dialg—

Jacks—Plugs—Crystal Detectors.

FOR SALE BY RELIABLE DISTRIBUTORS
Deseriptive Literature on Request

Bince 1010 Manufacturers of
High Grade Klectricai Specialties.

Chelten Electric Company

4861 Stenton Ave., Philadelphia

uummmmgnmummmuuiu {@n}% ummmumumuuunnmmnu‘

84
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F.O.B. Cleveland

Type 6 charges $ to 8
Volt storage battery from
any 110 Volt 80 C(ycle
lamp socket at average
rate of 6 amperes.

Contactors Can’t

BURN or STICK

They also permit a desirably high
charging current that makes for guick
and easv storage battery charging.
Buy from your dealer. There’s a
type for every need. If he cannot
supply vou, write for literature or en-
close remittance covering express or
postal charges on & Ibs.

Dealers Write For Compiete
Details In Buolletin No. 31

THE FRANCE MFG. CO.

10331 Berea Road, Cleveland, Ohio

Pioneer Manufacturers

of Patented Battery Chargers

e

SO N A AN
ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

Amplification Perfection

with an audio transformer means PURE
TONE QUALITY with MAXIMUM
YOLUME

Tho AMERTRAN

AUDIO TRANSFORMER

is acknowledged by
professional radio
engineers to be the
standard of excellence

for audio amplifica-
tion.
The reason for the

popularity of the
AMERTRAN among
professional radio
men s apparent in
the Amplification
Chart shown in our
Circular No. 1005.

Price 87
Ask your electrical
dealer, or sent car-
riage charges col-

leet. {(Wt. 1 1b)

Turn ratie, B:l. Amplification ratio,
times audibility in the flat part of the curve.

American Transformer Company

Designers and builders of radio
transformers for over 20 years.

176 Emmet St., Newark, N. J.

30-40
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Radio Instruments

Type BX Radio-Frequency Am- Type X Ammet
meter, 2-in. Dials. 2-in. Scales. 3-in, Dials, 21,-';-i:.‘ Sz:\les. Z-JYPEisi(, gf’ilx‘:neSt::les

WESTINGHOUSE

- . N
ELECTIC A Type BX Radio Frequency Ammeter in the

transmitting circuit will indicate the strength
of the curvent in the antenna, which. in turn
indicates the effectiveness and character of
transmission.

A Type BX Voltmeter, in the “B” hattery cir-
cuit, tells the condition of the battery and will
also detect weak and dead cells of the battery.

A Type BX Voltmeter across the filament cir-
cuit will pay for itself by increasing the tube
life. The vacuum-tube filament is designed
for a certain amperage and voltage. Valuer of
current or voltage below the standard wu. de-
crease the efficiency of the set. Va ues ahove
the standard, even the slightest amucunt, will
materially shorten the life of the iube.

Type CX Instruments have 3-inch dials and
2ith«inch scales, otherwise they are the same
as the type BX.

Folder 4471-B
i full rticul
Accura te gives full particulars

Reliable

Economical

Westinghouse Electric & Manufacturing Company
NEWARK WORKS, NEWARK, N. J.

inghouse

it
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Radio Accessories Are
Up-To-The-Minute and
Electrically Correct

Our thirty years’ experience in de- “Signal” RI29 Tube Adapter. .Allows you to
signing and manufacturing telegraph, tel- wse et for cither standard or W D 11 tubes
cphone and elactrical apparatus and parts at will or Esch 75¢
enables us to insure a high degree of interchangesblv. ..............

electrical perfection in our large line of

Radio Receiving and Sending Products. “Signal” RI28 Tude Soket
£ g for W D 11 Tube. Formica Rase
th “Slsn;l” R};?S Tube bf(mket. (.)nlyh:é(m‘ket on is mounted on four insulated feet.
the market that will take any o the 4-prong oy ; _ . B oo
tubes: detsetor, amplifier or osecillator, without The four prongs of tube are i
change or adjustment. Base is molded from serted in accurately drilled and
sglid Formica, uillbm;z is brass, nickkledﬁ h&]‘."l.ﬂl intt? ferruled holies in base, and gripped
the huse in such a way as to make the coniro o

permanent. Socket sbrings are phosphor bronze, firmly by Control Springs on the

instead of wheet Each 90¢ "9 Each 50¢

brass

aide, ... L

Zewd for var Coialog of Radio Seiz and Poaria.  [aheral discounis io deaiers.

. ]ﬁ /-\ Faeltory and Geneval Offices:
\J I 1915 Broadway,
..!\ M}GJ Menominee, Michigan.

Atlanta Cleveland New York &: Louie Boston Minneapolis Pittsburgh Toronto Han Francisco
sluntreal Chicago

(Y ou’u find « 1 branch offices in the Telephone Directory)

CR-12
| g The New Grebe
Yernier and Rotor Plates Broadcast Receiver

Controlled by Single Knob Just the thing for your home.

A silk-covered wire but 20 feet long,
supplied with this Receiver, does the
work of the unsightly outdoor an.

“Pigtail” connections replace all slid-
ing contacts.

. Templates ‘.’f. gummed paper are pro- tenna, or loop. This wire may be con-
vided for drilling. cealed behind the picture moulding
Balanced models are equipped with or run zlong the baseboard.

“half capacity” switch.

All Sexton condenser endplates are

Bend for illustrated booklet ‘°0}°’
of mottled red and black bakelite. . N .
Send for circular showing Prices Phlladelphla Wireless

Ma;:ifactured by ‘ Sales Corporation .
THE HARTFORD . ,
INSTRUMENT CO., INC. 1533 Pine Street

308 PEARL ST., HARTFORD, CONN. tadeipiua

'
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Are you

the man

who will win one of the fifty prizes

offered by

Acme for the

best results

obtained with radio frequency this summer?

FOR the best article setting forth how
vadio frequency has helped conguer
summer static and other forms of inter-
ference (such as radiating receiving sets
and spark transmitting stations) the
Aeme Apparatus Company will pay
$250.00 in cash. 'To the second best,
$150.00 und to the third best $100.00
in cash. To the next 47 best articles
this company will give prizes of different
Acme Apparatus ranging from B80 for
Acmefones to $5 for radio and audio
frequency transformers.

The article must narrate the personal
experiments and experiences of the
writer, in securing distant stations, in
avoiding interference and distortion,
and in securing volume and clearness of
reception, Wiring diagrams showing the
hook-ups used to secure the hest results

will add greatly to the value of the
article. The articies must not exceed
500 words in length. Radio frequency
transformers of any make or brand will
be eligible, 'The contest starts June first
and ends September thirtieth. All
articles wmust be postmarked mot later
than October first.

In ease of a tie, each tieing contestant
will receive the full amount of the prize.
BEverybody outside the Aeme organiza-
tion is eligible. Do not stay out of the
contest for fear that you are not an “ex-
pert.”” A novice with natural mechanical
or electrical ability may ecapture first
prize. Send the coupon below or apply
to any radio dealer to secure complete
details, including list of judges and
prizes.

ACME APPARATUS COMPANY,
Cambridge, Mass,

Acme prize contest on radio frequency.

mew eUE meeeS SR ETSDD SEW STOT RN WU BN

. AT GOPE ONTG GUIEY MUND FROD TRSUH TMDN BIES SSNG WWUR CED

Please send me detailed information on

mm rme mmws WS FEmm s ST mm wew sl

AT TN G NG GATRN GO COMGE RN ONOAR MM ST STYG R WSSV G0N W
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fROST-RADIO
TUNING COIL

VERY one of yvou amateurs

knows the prestige of Frost-
Radio. Many of you doubtless use
Frost-Fones, Frost-Radio Plugs,
Jacks, Jac-Boxes and other appa-
ratus bearing the Frosi name plate.
“You will be interested in this big-
value Frost-Radio Tuning Coil,
also, It offers you higher quality
for a lower price than any other
simi'ar product.
Made of the very best materials
money can buy. Wound with
silk-covered magnet wire, on an
impregnated tube. Woodwork is
hardwood, mahogany finished.
Length: 11 inches. Metal partsare
triple nickel
plated andhand
buffed. Sliders
are selectiveto
a single turn.
In short, as
fine a coil as
yOu ever saw,
and at the re-
markably low
7 price of $3.00,
Ask _\iour dealer for a No. 410
Frost-Radio Tuning Coil today.

HERBERT H. FROST, Inc.

154 W. Lake Street, Chicago
30 Church Street, New York

=l T S o
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A Fixed Resistance Leak
Combination--- 4 in ONE

i FR g

Lty
VM FRLPADN, T 3

Freshman Condenser l myp
Price

Leak Mounting

Freshman Fixed Leak ! ﬁs
SAFE.T HANDLE c

Furnished in any value of vesistance
from 2 to 10 Megohms

Separate Condenser and Mountings 40¢
Separate Leaks with Safe-T Handle 30¢

At vour dealers. Otherwise send pur-
chase price and you will be supplied
without further charge.

NA4S. If’GSI'In‘ICln __.lﬂC.
Foaoiol Gondensoer ¥roouces

106 SEVENTH AVE., NEW YORK

RHAMSTINEH®*
Victophone

for your phonograph

Price

7.50

¢ Complete with
Cord

The Rhamstine* Vietophone is easily
attached to the tone-arm of any phono-
graph., This combination meets a ree-
ognized need for a perfect loud-speaker.

Because of its unsurpassed tone gual-
ities, the Victophone has become univer-
sally popular.

You will be pleased with your Vieto-
phone.

Manufactured by

J. THOS. RHAMSTINE*
2162 E. Larned St., Detroit, Mich.
*Maker of Radio Products
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New Paragon $5.00 Variometer

Assures Maximum Efficiency on
New High-frequency Wavelengths

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

weight and considerably smaller
than most variometers, our new
Paragon No. 60 loses nothing in
durability and gains much in over-
all (minimum to mazimum) wave-
length range.

In rebuilding his receiving equip-
ment to conform with new stand-
ards, the radio-wise amateur 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 (CQ,, 4 Alvin Avenue, Upper Montclair, N. J.

. U. 8. Pat. Off.

RADI 0 PRODUCTS
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BATTERY CHARGERS

4 To meet an insistent demand for

| RUGGED—RELIABLE
NEVER-FAILING
MOTOR-GENERATORS

For charging Batteries
Used in Wireless Operation
f We have developed a complete line of

§ MANY SIZES.

# With or Without panel Boards.
g “ESCO” QUALITY thruout. You KNOW
E what THAT means.

Ask for Bulletin 242,

ELECTRIC
SPECIALTY

COMPANY

225 SOUTH STREET,
STAMFORD,

CONN., U.S.A.

Pioneers in developing
Quality Wireless Apparatus

Actually
A Daily Necessity

Regardiess where you are or whether
it is for radio work, electricai testing
or around automotive jobs, the most in-
dispensible little device to have in your
pocket is a

it is made accurately, carefully calibrated,
good looking and duradle. It registers the

voitage instantaneously and is veliable
throughout. Also ammeters and volt~
ammeters.

No. 34B- 0-30 Volts List Price $2.26
No. 34C 0-50 Volts List Price 2.75

THE STERLING MFG. COMPANY
3&49 Prosrpercrt’Ave., Clevela}\d. Q.

|
|

{ Patent Pending}
THE PERFECT SYNTHETIC

CRYSTAL DETECTOR
SENSITIVE 0OVER ENTIRE SURFACE

No Hunting for *Spots” Loud and C(Clear.
Endorgsed by ‘Thousands of Satisied Users.
Sensitiveness Price

Guaranteed Mounted 500

;4 K. Gold Supersensitive

RUSONITE CATWHISKER, Price
Permanent. Will not Oxidize.

25¢

Manufactured Expressly for Reflex Circuits.
Will Stand Up Under _Heavy Plate Voltage

fiee $1.00

Order from your dealer or direct from

RUSONITE PRODUCTS CORP,
15 Park Row, New York, N. V.

Guaranteed

KENNEDY
The B f m “cadio
The Barvalty %} O R

Hee your dealer for demonstration of Wennedy pe-
ceiving sets or write os for descriptive literature.
THE COLIN B. KENNEDY CO.

Saint Louis San Francisco
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THORDARSON

Volume
Selectivity
Tonal Purity

Amplifying Transformers ™ The latest Thordarson developments in

Price, mounted only audio frequency transformers and variable

O e sl mer $4.50  condensers provide the experimenter and
. ) _ N amateur with a positive means to increase
33 to 1 ratio transformer $4.00 R 1
{with “Blue Label) the range, selectivity, and volume of

broadcast reception. Distortion and internal
interference are entirely eliminated through exclusive Thor-
darson scientific principles, constant supervision and tests at
every stage of manufacture and assembly. Local stations and
stations broadcasting simultaneously are tuned in or out at will.

Thordarson Built the First
1,000,000 Voit, 25 Cycle Transformer

He has also constructed mammoth trans-
formers for central stations and leading
Universities of the United States. No
one man is more responsible for the
present day efficiency of commercial
A. C. transformers than he and that -
wame genius, and 28 vears of practical Variabie Condensers

experience has developed audio frequency 13 plate .00025 M. F. . $2.00
amplifiers and variable condensers to a o”"‘h vernier, knob and dial 3’50
degree of efficiency never before attained “if;ﬁ‘ffm‘zggiﬁb 5:: d dial _“5)8
by any manufacturer. A folder deseribing 43 pare 001 M. F. . 3.00
their specifications will be sent on request. with vernier, knob and dial 4.50

Sold by all forward-looking radio dealers

ELECTR]C MFG.co. ' N

Huron and Kingsbury S{reets - Chicago
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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 Underwriters’ tests and
carries their approval.

The case is made of porcelain
with a brown finish that.har-
monizes with interior wood-
work. The price is right.

PRICE $1.10

ORDER FROM DEALER.

JEWELL ELECTRICAL

INSTRUMENT CO.
1650 Walnut St., Chicago

No blast or distortion. Its ex-
clusive, patented feature—the ad-
justable, double diaphragm—produces
the radio programs in their original
naturalness. Tunable to your sei and
receiving conditions.

Let your ears be the judge.
Hear the Atlas Amplitone at $
vour dealer’s. Write for in-

teresting  booklet “D”.
Letiers from Users Requested.

What have you av.c.omphshed with '
vonr Allas Ampl\tone T Tel us abou:‘i/t;/ vl

' ﬂttple}:teanc Ptoductb CQI

RADIO- DWiSK)N

RT-A2

The Audio Frequency Transform-
er that gives you perfect Tone
Quality and High Amplification
without distortion. Moisture-proof
—it is ideal for the seashore.
Letters received
every day state that
RT-A2 passes
every test and ful-
fills the most crit-
ical requirements
of experts and
amateurs.

Use RT-A 2 transformers at once and
enjoy betler radio reception.

Price $6.50 at all good dealers.
RASLA SALES CORPORATION

National Distributors
Dept. B, 10 East 43rd St., New York City

-<

LET RADIO EXPERTS BUY FOR YOU

why nuni from store to storef Save iime,
. Lthis trouble and money—a group of Radio E'{pcru
Service |n New York will act ag your peraonut repre-
Is septotive, buy for you any stundard make of
Free radio equipment you want, from the smallest
vari 1o complete set, cither ussembled or unassembled,
and deliver it to you prepaid—all for iess than if you dm
your own hnving Hatisfaciion guaranteed, Also dlsmter-
ested advice on all radio problems—i{ree. Write for pian.

PERSONAL SERVICE PURCHASING BUREAU
805-—5th Avenue, Desk 13,° New York

a2 ALWAYS MENTION Q5T WHEN WRITING TO ADVERTISERS



4 Letter from an Ohio
Radio Dealer

““The Bradleystat has met with our
ennre approval, We have made 1t
tegular equipment on all Westing-
house K C sets 3old by us and have
installed many Bradleystats on Cros-
ley and othex receivers, with perfect
sausfaction,”

Dealers

New counter caxds‘ technical lold-
ers and other sales helps are ready
for you, explaining the wonderful
epportunities of the Universal Brad-
Jeystat. Be prepared to meet the
demand of thousands of radio set
users who are clamoring for the
Universal Bradleystat,

Price, $1.85

Parcel Post, 10c extra

TRY any tube-—old, new or foreign —in your radio set. The
new Universal Bradleystat with three terminals will give per-
fect filament control for any tube you may select. There is no need
of tearing down your set to install a new rheostat whenever you
change tubes. A simple change of connections gives you noiseless,
stepless, perfect control.

Bring your set up-to-date by installing the Universal Bradleystat
with three terminals. It is for sale by all radio dealers at the same
price as the old Bradleystat, now used in several hundred thousand
radio sets. Remember, the Universal Bradleystat is guaranteed to

give satisfaction.
Electric Controlling Apparatus
277 Greenfield Avenue, Milwaukee, Wis.

Manufacturers of Graphite Compression Rheostats for Twenty Years

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Federal Audio Frequency Transformer No. 226
AMPLIFICATION WITHOUT DISTORTION

This transformer pronounced by leading Radio
engineers, after exhaustive tests, to excel in all
essentials.

Federal A. F. Transformer
No. 226 can be used with any
‘pacuum tubes in common use.

It furnishes greater amplification and faithfuiness
of reproduction of both voice and orchestral music.

Instail a No. 226 on your present set. It will prove
a revelation to vou,

Every unit guaranteed. ) Send today for
illustrated catalog, describing them fully.

YOUR DEALER SELLS FEDERAL No. 226

130 Guaranteed Radio Products

Federal Telephone & Telegraph Cnmpany
BUFFALO, N. Y.

“BUILD YODUR OWN"
With “RASCO" Parts!
f you need small radio parts
in a rush, * B¢ will

STROMBERG-CARLSON " U coois i cheaner, betio

o o gei our i
RADIO HEAD SETS R Coutentaton Gver st diner-
Are balanced as to wvolume—both ears get the [ =] ent parts. 300 iliustrations,
message. This means that the receivers are mated §. A i ’
~—wg feature which permits the users enjoying the : o f
sensation of hearing equally well from both §:- A veat cost, catalog sent only
receivers. Stromberg-Carison Head 8etr have three §: . voon m pt of 15¢, stamps

ive feaiures, which vou will like:— = oy i "rnaﬁ'm Speeialty Co., Ine.
evs are luyer wound d layer insula~ 54 L N ‘MQ Park Placs, New Vark
stand up under high plate valtas " K : :
The war caps tover the ers—sxeinding oy ;
Iln]\t‘\

The adiustment rod telescopes; therefore it
does mnot eatch the ladies” hair.
Crder from dealer or write for bulletin No. 1029-Q.

Strombera-Carlson Telephone Mig. Co | Rochester, N. Y.

ide

b2

RADIO or QUTD)
j at HOME foraNICKEL




Good news for the radio fan

Announcing a complete line
of Exide Radio Batteries

for all types

VERY radio fan who has

tuned in with an Exide A
or B battery will welcome the
news that the popular Exide
line has been extended to in-
clude two low-voltage A bat-
teries. An Exide Radio Battery
is now available for all types of
vacuum-tube sets.

Whether you want a long-life
storage battery for six-volt
tubes, an A battery for low-
voltage tubes, or a B battery,
you can take your choice of
Exide Radio Batteries and be
sure of getting the right battery
for your set.

For low-voltage
tubes

The two newcomers in the Exide
radio family are two- and four-voit
A batteries for tubes consuming .25
amps. at 1.1 to 1.5 volts and those
using .06 amps. at 3.0 to 3.5 volts,
These sturdy little batteries were
gpecially designed to meet the re-
quirements of WD-11 and UV-199
vacuum tubes. Weighing less than
6 1bs. each, they are midgets in size,
but giants in power.

of tube sets

Exide Radio Batteries give
steady, dependable current with
only occasional recharging. They
make it possible for you to repro-
duce broadcast selections in clear,
beil-like tones. When your set is
hooked up with an Exide, you have
ample power for maximum signal
strength at all times, You can tune
in distant stations with the most
satisfactory results.

In service
over a generation

For more than a generation the
famous Exide Storage Battery has
helped to turn the wheels of in-
dustry. Long before radio broad-
casting achieved its present popu-
larity, the Exide proved its worth
in commercial and marine wireless;
it is used today in a majority of all
government and commercial wire-
less stations. When the American
public found in radio a new form
of entertainment, the Exide became
by reason of superiority the leading
radio battery.

You can get an Exide Battery
from a nearby radio dealer or Exide
Service Station. Ask the dealer for
booklets describing in detail the
complete line of Exide Radio Bat-
teries, or write direct to us.

X10¢

RADIO BATTERIES

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

Service Stations Everywhere

For svix-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
25, 50, 100 and 150 ampere
hour capacities.

0,

Two- and four-volt
A Batteries

The new Exide A Batteries
consist of one and two
cells, respectively, with
rated capacities of 12 and
24 ampere hours. The two-
volt A Battery will heat the
filament for 96 hours; the
four-volt A Battery for
200 hours,

Exide B Batteries

give noiseless, full-powered
service over a long period
of discharge., Designed
throughout to prevent eiec-
trical leakage, Capacity, 3
ampere hours.

Branches in Seventeen Cities
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Kimley “B” Battery Charger

Storage Batteries
designed for

RADIO

100 volt “B’” Battery with Panel Control

Among the users of KICO Storage “B”
Batteries are prominent engineers, the
United States (Government, many col-
feges and educational institutions and
most of all, thousands have been sold to
amateurs who understand radio.

A FEW REASONS

1. Alkaline type will not suiphate nor buckle.
2. WNot harmed by short-circuiting, overcharg-
ing, or standing idle. .

8. Panel switches afford single cell variations
{Critical adjustments are essential for
phone reception.)

4. Easily recharged from any 110 wolt A.C.
line by means of a small home rectifier.

&, Using a 100 wolt battery on a detector
and two or three steps of audio amplifica-
tion, one charge lasts from two to four
months.

€. Neat and compact.

7. Unlimited life.

8. All batteries are sold with the privilege of
receiving wour money back if not satisfied
within 30.day trial.

Prices without rectifier

{With
Plain Panels)
18 cell 22 wolt........ $5.50
24 cell 32 volt........ V.25 $11.75
36 cell 48 volt........ 8.50 14.00
50 cell 68 volt........ .. 17.00
78 cell 100 volt........ 22.50
108 cell 145 volt.....,, .23, £3.50
Lnmounted rectifier...... )
Mounted rectifier.......
o0 8.

Liteyatire gladly ed

KIMLEY ELECTRIC CO., Inc.
2665 Main "St., Buffalo, N. ¥.

RADIO
TRANSFORMERS

REAL MERIT is what
you expect and what
you receive when you
use STANDARD Ra- Type M

dio Transformers. )

PERFECTLY
SHIELDED by virtue
of the design MAX-
IMUM - AMPLIFICA-
TION by proper im-
pedance.

Bilicon steel cores, in-
sulation fest on coils
1500 volts. Bakelite
Terminal Board.

Type MR
Type M—-Ratio 9 to 1........,...$5.00
Type MR—Ratio 4 to 1........... 4.50

Type Fl.—Filament Heating..... .. 8.00
Digcount 10% for eash with order.

Designed by ./Q.e;aw engineers, a quality
name in Radio.

THE

STANDARD TRANSFORMER COMPANY
WARREN, OHIO,

MAXIMUM Mmrl? EFFICIENCY

Variable Condensers

Ansure yourself of the best results by placing
one of these high grade and reliable conden-
sers in your Hadio set. At new low prices

201 3 plate Vernier..... eesenscnn $1.25
202 i1 plate Vernder, . ......... e 200
203 23 plate Vernier..,.. e 2.80
204 43 plate Vernier............... 3.00

At your dealers or write direct to manufacturers

THE HIGGY-AVERY CO. |
1199 Franklin Ave., COLUMBUS, OHIO

Here’s another
piece of

JUNK

Specifications: 000 M. Bank Wound with 20/88
litz wire, % zaps znd sl soldered on threaded
bakelite tube, complete with 4 legs ready to attach
to your variometer.

Price $5.50 Postpaid

EFFICIENT ENGINEERING CO.
107-21 Sist Ave,, Richmond Hill, L. L.

)6
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Radio Panels that will not deteriorate
with age or use

A material suitable for Radio Panels that can absolutely be relied upon
to retain its electrical and mechanical properties unimpaired, through wide
variations in temperature. adverse atmospheric conditions and exposure
ta strong light.
Such 1s the phenol resin laminated product made and sold only by those
ficensed to use

BAKELITE Condensite REDMANOL

Phenol resin laminated material 1s used by all large manufacturers of
radio equipment and by the U. 8, Army and Navy Departments. It
combines to an unequalled degree all of those properties essential to satis-
factory radio performance.

Its high dielectric strength is unchanging—if anything it actually increases
with age.

It is absolutely rigid, and will not warp, swell, shrink, or become brittle
through exposure to moisture, heat, or cold,

it will not fade to & greenish grey even though exposed to the action of
strong sunlight. It will not bloom under the most humid atmospheric
conditions.

It is a standardized product obtainable in a
variety of dimensions and thicknesses, and its

rvisions of . ”
quality does not vary.

General Bakelite Co.
8 West 40th St. New York

Condensite
Condensite Co. of America
Bloomfield, N. |.

REDMANOL
Redmanol Chemical
Products Co,

$36-678 West 22nd Sts

“hicago, Il

BAKELITE CORPORATION It is readily machined, drilled, punched,-
BAKELITE threaded, and etched.

Write for a_copy of Booklet B, describing phenol
vesin materials and their remarkable fitness for
Radio Work.

AKELITE CORPORATION

Address the Divisions

)
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MERICAT 200 No. Jefterson S’L,(hicago, I

2 MILES OF WIRE

In this Little

“ALL-AMERICAN?”
Amplifying Transformer

. Just think! 11,000 feet of No. 40 gauge enameled magnet wire are used
in every type ol “All-American” Audio Frequency Transformer!

“All-American” Transformers have also a very large jron core, made up
of hundreds oi high silicon laminations; and both winding and core are
effectively insulated and impregnated by the vacuum process.

“All-American” Radio and Audio Frequency Transformers will INCREASE
YOUR SUMMER RANGE. Use with Reflex, Neutrodyne, Coockaday or
any of the reliable circuits,

AUDIO FREQUENCY TRANSFORMERS Amplify detected signals many-

fo‘lj g‘t,)l permitting loudspeaker reception where otherwise only headphones would be
audible.

R-12 Audio Frequency (Ratic 3 io 1)
R-21 Audio Frequency (Ratio 5 to 1)
R-13 Audiv Frequency (Katio 10 to 1)

_RADIO FREQUENCY (Type K10 transformer has 2 non-magnetic core permit»
ting it to be tuned accurately in a Neutrodyne circuit, Also adapted to all other circuits.
Will bring distant signalis to_your detector thru either a loop or outdoor aerial. Fits into
any standard tube socket. Kange 250 to 550 meters. Price $4.50.

Ask your dealer for FREE “All-American’’ Hand Book of Radio Hookups. {f he cannot
supply vou, send two cent stamp for postage and name of vour dealer.

RAuLAND My (o

WOC-—TRESCO

Licensed  Armstrong
1. &. Patent
No, 1113149

Two things that made

I iport 1 . A
We offer to the amateur and cnoiare T 4000 rmile
dealer

REAL PANEL SERVICE

Armstrong  regenera-
tive tuner for $256.00.
Use it with any make
bulb W.D,11 or 12, or
dry battery operation

] 'y % 8 o v, P bl 3 8 t
Our panels are cut to 3(710111- ?;é;n‘?l.]ﬂf'irf:ﬁi:{;frp ;f*tt;ﬁ:e P "?%??Z Ej%,;s‘f“@
0;]’.;(1@1‘. (i()?} y ‘ge.ntune Ci()n en- 'ﬁ\j?r;% g'g‘gl%ggntze uf}'};vic;;(;")A'mexzican Régionai
site an formica used. rize of §$350.00.
1/8” per square inch $0.02 . TRESCQ
. N 1 Tri City Radio Electric Supply Co.
3/16” per square inch .02l Box 148, Davenport, lowa

1/4” per square inch .03 e ' - e
We also carry a complete line “EURACO” PRODUCTS

of radio essentials. Dealers Compact fﬂ?&::ghangeable
Will ﬁnd it })I’Oﬁtable tO have Most Efficient o Accurates
our latest price list and dis- SBamen ‘

) GO
count sheet. e 0.
PITTSBURGH RADIO per | - - R
AND nt f ] B Y
APPLIANCE CO., Inc. Mica Conaensers — Grid Leaks
“PittSburgg’;:;kRBadio Shop” Interesting yr.o::::tti:?g(:rz Dealers

3 s EUROPEAN RADIO CO.
112 Diamend 3t., P‘tuburgh’ Pa. 1342 East 22nd St., Brooklyn, N. ¥.

a3
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TINGHOU

Radio “A, Y > 2 and “C’”
BATTERIES

How often has your triumph in getting a distant
signal been short-lived because of vour inability to
hold the signal! The batteries—have vou looked
there {or the trouble! (et the best. Fine tuning
requires batteries that are civn-powered as well
as full-powered. Westinghouse Batteries are buiit
with that very important point in mind. They are
as steady, even-discharging, noiseless as the highest
radio and battery engineering can make them. And
once vou're equipped with Westinghouse Batteries
your battery expense is virtually ended; they’ll last
indefinitely-——can be easily, repeatedly and eco-
nomically re-charged.

At radio dewalers and Westinghouse
Battery Service Stations everywhere.
Write for illustrated folder.

WESTINGHOUSE UNION BATTERY CO.
Swissvale, Pa.

Westinghouse ‘“A"” Batteries
are full-capacity, slow-discharge, long-
life batteries. Made in 4, 6 and 8 volt
sizes, with B, 9 and 13 plates per cell,
to meet various tilament-battery reguire-
ments,

Westinghouse “B”” Batteries
The 22-MG-2 (22 volts) i &
marvel for long, steady, noiseless
service, (lass case; visible in-
terior; sealed-in {ops. Larger
tvpes, too; also Z-volt single ©°°
eells,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



justment.

obtainable,

tric losa.

Patent applied for Each instrument
{eavmg aur factory.

ALDEN L. MoMURTRY, License GUARANTEED to give

- and to be free from =any

YERNIER materials or
{Single Knob Controi)

B.1 Capacity 001045 Mfd..$7.50
B-2 “ D00545 *. 700

ply wvou, send

QUALITY AND EFFICIENCY

The “POSACO” condenser has made
for itself an enviable reputation. It
is a vreal instrument.
knob controlled vernier is an absolute
necessity for efficlent tuning in radio
frequency, super-regenerative and re-
generative ciruits.
able is unexcelled for use in circuits
which do not require a vernier ad-

MATERIALS used in the manufacture
of these instruments are the dnest

WORKMANSHIP, 221,

CONSTRUCTION and DESIGN, osiee-
trieally and mechanically correct, Ab-
solutely vigid,

The single

The regu lar wvari-

of dielec-

tested before

satisfaction . N
defect in Patent applied for

morkmanship.
If yvour dealer or jobber cannot sup- REGULAR
us your order direct. A-1 {apareity 001 Mfd, 34.50
together with his name and address.
Cireulnr sent free
Manufactured by

B3 v 000288 T . 6560 THE €. D. POTTER CO.

“ 0004 “

A-2
upn requesi. A-3 o 00028 *
A

-1 “ 00045

-2 Highest Grade 47 IMal., 1.00 STAMFORD, CONN., U. S. A.

4.00
3.50
3.00

/ﬁ/i’eybzlrSez‘]?ép.S‘emaﬁon
or'yjour.
sz’ﬁ

SEDADIXOR

Simple—Inexpensive—Certain

(ian be attached to any set, operating
head phones or loud speaker,-wmrystal
or Vacuum Tubes,~-Loop, Plug or
Outdoor Aerial,

Send your name, address and type of
set, on a post card for details.

Selling like wildfire, so act prompi-
ly. Ovrders filled in order of receipt.

WILLART SALES COMPANY
Worlds Tower Building
110 West 40th 5t., New York Clty

905 Realty Building,

andmg Posts

With knobs that won’t come off

Anyone can “‘read ‘em.” All popu- |
Iar styles—Antenna, Ground, |
Fones, A and B Battery plus and |
minus—abbreviations of different g
names engraved on knobs. Ask
your dealer for “Read ‘em”-—the
kind for real Radio fans. If your
denier does not have them-——write

direct.

The Marshail-Gerken Co.

Manufacturers

Dept. F. Toledo, Ohlo |

S50UTHERN RADIO CORPORATION
Radio Engineers and Jobbers

Charlotte, N. €.
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“New Yorks Leading Radio House”

i

0

Equip your cor with o portable radio set. Here's
a Radiola IT giving real vacation time service.

ON THE RUNNING BOARD

A sturdy portable Radiola II, It is light, compact and easy

our vacation.  You con huten 10 rausport from place to
n on a wealth of wonderful place, yet ideal for home use
concerts, new song hits and because of its«beautiful finish

speeches. and appearance.

Distributors for the Radio

Corporation of America.

B T SYMAOL OF SERVICE

CONTINENTAL RADIO and ELECTRIC CORPN.

6 AND 185 WARREN STREET - - - - NEW YORK, U.S.A.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 101



LOWER
HARMONICS

The W. C. 5

is so efficient ou short waves that it
has picked up many stations on their
fower harmonics, If you will attempt
this with some other receiving set you
will soon find out how difficult it is.

You can depend on the W. C. 5 to op-
erate without trouble or delay even
under the most unfavorable condi-

‘tions.
[
Price $80.00
Wave Lengths 1680 to 750 meters
The W. C. & is a 4 tube set. One stage of tuned radio

frequency 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
elimination of unnecessary parts make this set easy
to operate and effective for veceiving from long dis-

tances,
TO THE A.R.R.L.

‘We appreciate your efforts in Boosting W. €, seis
and ave always pleased to furnish full information
about them to members who have not yet had an op-
portunity to operate a W. . 5. We want every mem-
ber to know the merits of this efficient cutfit. 1If
you are interested we will gladly send you a com-
plete description of the W. €. 5 together with in-
formation as to where you can see one in operation.

Just drop us a line and we will see that
your enquiry geots proempt attention

WESTERN COIL & ELECTRICAL CO.
304-Fifth St., Racine, Wis,

102

BARGAINS

In All Makes of Radio Material—
Send for Our Special Summer
Bulletin No. 30
We carry Radio Corporation, Federal,
Magnavozg, Acme, Frost, Chelsea, Flec-
trose, Atwater-Kent, Cutler-Hammer

and many others.

We are distributors for practically all

the leading makers.

PROMPT AND EFFICIENT SERVICE
TRY WUS AND SEE

Whitall Electric Company
Westerly, Rhode Island

MARLE
TRANSFORMERS

Audio Frequency
Radlo Frequency

Ask Your Dealer
Manufactured by
Marle Engineering

Co.

Orange, M. J.

Why Pay More?

Genuine Tubes

W.D. 11 Uv.199
Ww.D, 12 $5°95 UV-201A
ALL NEW, go STAMPS, NO C.0.D.

O CHECKS

Send for our New Price List
with many other items.

Save Money By Buying From Us

CUT RATE RADIO CO.

P. 0. Box 472 Newark, N. J.

ALWAYS MENTION QST WHEN WRITING TQO ADVERTISERS -



HERE'S A PAIR OF WINNERS

THE WIMCO CONDENSER

Made to meet & demand for
guality —— highest efficiency, 3
plate, 23 plate and 43 plate sizes.

Very low resistance and very low
zero capacity. The phase angle
does not depart from 90° suffi-
ciently far to be detectable. High-
Iy recommended for the fine tun-
ing necessary in amateur appara-
atus,

THE CARCO COUPLER

Just the thing for the popular
receiving set. Bakelite tube and
rotor, silk covered wire, perfect
contacts. Designed and developed
by an amateur for the amateur.

Guaranteed to produce superior
results. Range 150 to 700 meters.
Not just “a coupler” but the real
coupler—peer of all, the Carco.

We invite Dealer and Jobber inquiries.

Send for literature and prices on the

WIMCO SOCKET FOR WD-11 TURES

THE WIRELESS MANUFACTURING CO.
CANTON, OHIO

Manufacturers—Distributors

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Pacifie Coast Branch
329 YJnion League Bldg.
Loy Angeles

/
Jut Consider

------ the essential features
necessary to make an
audio frequency trans-
formeér a good one—

1. High Amplification.

2. Minimum Distortion.

3. Low Interstage Linkage.

4. Convenient Mounting.

5. Cumpaciness.

Cotoco transformers make
these ideal features facts.
And the finish will surely
please vou.

“Built First to Last™

$5.00

At Your Dealer’s

“ILLINOIS” THE RELIABLE

CONDENSER THAT IS MADE RIGHT AND STAYS RIGHT

Size Panel Cased This list iz inclusive of Fine Blaqck‘, Moulded Dial. We also
67 Plates...$7.00 $3.50 iv.flrrix;: ('tg%e“t;andenser with smooth fxe-inch staff soitable for [Mal
43 Plates... 3.50 4.5 Fully Assembled and Tested. IMMEDIATE SHIPMENT,

23 Plates... 276 4.00 Money hack if not satisfied. Just return within 10 days by
13 Plates... 2.25 3.50 insured Parcel Post. ! :

Ber vepaid on receipt of Price, Except: Pacific Btates, Alaska,
pla‘{:"g:f,fm‘;’;;"t:";’g{e.;?"g’f'fg Homatl,  Pritiopines and. Ganal Zone. sdd 106 Caomda, add She.
aizes, #2.00 extra. Send for 20% discount on orders of & or more; AMATEURS! Paol
Bulletin, your orders and get benefit of diseount.

G. F. JOHNSON, 625 Black Avenue, = SPRINGFIELD, ILL.

HYGRADE SPECIALS
200 ft. 7 strand No. 22 Copper acrial wire $1.25
Morse Eureka Test Clips, per dozen..... 50
Skinderviken Transmitter Buttons....... .95
Mo. 763 Eveready 2214 "u" Yariable B. Bat. 1.25
No. 766 Eveready ”"7’” . Variable B. Bat. 1.98
No. 767 Eveready 48 \f'. Variable B. Bat.. 3.98

Flewelting Circuit

A sontinuousiy va-
rinble grid leak aver
g wide range of

2000 Ohm Murdock No. 58 Head Sets.... 3.75 resistance is the
3000 Ohm Murdock No. 56 Head Sets.... 4.28 nost  assential  and
Federal or Brandes Head Sets Complete.. 5.95 untrument
idictograph 3000 Chm Head Sets........ 5.98 I 4uired in this
Fada or Frammgham Rheostats. ........ B5

a3

The BUNNELL WA-
RIABLE GRID
LEAh with a range
of 1 to & megohms

Acme Amplifying Transformers (new type} 3.75
Acme R, F, Transformers, Types R2-R3-R4 3.28
6 Volt Marko Storage Batteries......... 595
Firco (Bull Dog Grip) Phone Plugs..... 7%

Federal Amplifying Transformers....... 4.75 tilla the hill.

23 Plate Vav, Cond. Bakelite Ends....... 1.49 Furnished with or
43 Plate Var. Cond. Bakelite Ends....... 1.5 without japanned
No. 164A Fada Neutrodon Condenser..., .98 metal  cover  and
No. 163A Fada Neutroformer ....... ae 6,49 serews for mounting

Liberal discounts in qguantities. Wﬁz;mpé;ve?y ‘tjln;:)",

HYGRADE ELECTRICAL NOVELTY <CO. Send stamyp for catalog No, 46-Q@ Without cover 704
41 West 125th Street New York, N. Y. 32 Park Place J. H. BUNNELL & C0O. New York City
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How MuchDJX

do you hear

thru QR N,
and tube

work.

The RADIO GUILD writes “com-
parisons with every rveliable iila-
ment and corrent controlling de-
vice now available proved Filko-
stat far superior to all other types of filament
controls giving the eclosest possible adjust-
ment of any type of filament tube and the
only instrument which could be used for all
tubes giving equal critical adjustment at the
high resistance as at the low resistance.”

The makers of the FIL-KO-STAT e¢xpress

The filament kontrol

FIL-

PROVEN BEST — FOR ALL TUBES

Summer DX re-
lay work and re-
ception can only
be handled success-

fully by a true dyved-
in-the-wool Boiled Owl
under summer conditions.
Fil-KO-stat was primarily
designed to eliminate fila-
ment noises and to operate fil-

ments at their highest efficiency.
If your filaments function noise-

lessly QRN becomes nil, but QRN
and tube QRM means NDOM for DX

of infinite adjustment

-STAT

You have no screws to tamper with on the
Filkostat. No adjustments to puzzle you, Ex-
perts have taken care of this for you. The
Filkostat is not just fabricated. It is a lab-
oratory product triple tested before Dbeing
sent out and scientifically adjusted to the
ideal “off” position for UV200, 201, 201A,
WD11, WD12, UV199, DVGA, W. E. Pea-
nut, and other tubes including 5 watt Trans-
mitting Tubes.

their confidence with an unconditional

guarantee, FIL-KO-STAT is assembled by precision craftsmen, It contains a resist-

ance element so finely divided that further resistance is impossible.
When you buy a FIL-KO-STAT you know that you are not only e
getting the finest filament control made but that, its reliability and durability are fully +

to hreak or ehip.

and complerely—

GUARANTEED BY THE MAKERS
DX INSTRUMENT CO.. HARRISBURG, PA.

FIL-KO-STAT eylindria
eal design iz the out-
come  of  oxtensive ex-
perimentation, It gives
the resistance element
sutficient radiating sur-
face in eliminate ex-
cassive  heating,  This
is une of the nutstand-
ing FIL-KO-STAT fea- 0
tures.
FULL RESISTANCE 30 OHMS

Will take the place of other rheostat or

filament control without redrilling panel.

At your dealers.

RADIO STORES CORPORATION

Sole International Distributors

Dept. Q8, 218.222 West 34th 3t., New York

ALWAYS MENTION Q3T WHEN WRITING TO ADVERTISERS

There 42 nothing

s as
#

A

BOOK-

Id
/ LET YOU
 YWILL WANT

£ By W. J. Merritt

# Garvey, of New

A York  Evening

s, World’s Radio Section,

+ ‘Handbook of Helpful

¢ Hints for Set Runilders,

¢ tables, charts, statistics,

, * hookups, diagrams, deserip-

¢ tions. Reading this interesi-

<ing book we discovered Mr.

/ Garvey recommmended the FIL-KO-

7ATAT.  We bought an edition and

/will gladly send & copy anvwhere at
/'handling cost 10¢ postpaid.

¢ Name

7 AAArESS o .ivin i e,

4 Town

s Station .............. State.............,



= KEEP TO THE RIGHT T

Quality

Apparatus

We stock all makes and types of complefe Radio sets and parts

Acme Apparatus Co.

Adams Morgan Co.

Andrea, F. A. D.

A. & P. Radio Supplies Co.

Baldwin, Nathaniel

Brach, L. S. Mfg. Co.

Brandes, C. Inc.

Bunpell, J. H.

Clapp-Eastham Co.

Corwin, &, 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
Remler Mfg. Co.
Riley-Klotz Mfg. Co.
Sleeper Radio Co.

Ward Leonard Elec. Co.
Western Elec. Co,
Westinghouse Elec. Mfg.
Weston Elec. Inst. Co.
Wireless Press, Inc.

Co.

Delivery same day order received

Pioneers in the Radio Field
Send 10¢ for Latest Catalog

ROSE RADIO AND ELECTRICAL SUPPLIES

1292 Camp Street,

New Orleans; La.

Ask Your
Dealer

The

ook JGenuine’
For This ’
Label Duo-
Lateral

Coils and
Mountings We call
Licensed un-
Jer De Forest them

Patents

B R A N S T O N Lateral Wound
Honeycomb Ind. Coils

No other method of tuning has avproached the wonder-

ful #exibitity of the Honeyeomb Coil in changing to

¢ rent wave lengths. 1f you ure in doubt, ask your

radio «friend why sets unsing Honeycomb

Tiraer”

With Hranston Honmeyoomb Coils yon ean get  closer
uunmg greater selee tivity, greater range, Two oute
Branston Coils are—no dead end
erution.
h in stamps for Series
ah.mmml five good Honeycomb
Famaus Bronston Radio ma .
wour dealer's name, If he can'l suppin wou, iel

¢HA'5 A. BRANSTON, INC.,
22 Main St., Bufiato, MN. V.
ln Canada—Chas, A, Branston, Lid.
Toronto, Ont, .
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‘GIVE YOUR L"..Allﬂ A TRIAT!—UII'

dealeu
i, or direct
Jon re-
ceipt of
price,

A Triumph in Radio, Recciver Design

WNewmane.
m - & Stern Buildin
EWIMOm Lleveland, U!f

RADIO SCHOOL

Positions fruanr‘uz:w( Graduates

Land oy

e vecord

e -4 . o d Jur catalog.
MASSACHUSETTS RADIO & TEL. 8CHOOL, ine.

18 Boyiston St., Boston, Mass.

G. R, ENTWISTLE, Radio Director

F]RST TO RE(‘EIVE ACROSS THE "EA

A ‘Tuska Radio Set st Station 1RU
veceived the firat British amateur
¢ode in trauns-Atlantic tests,
Finely baiit, Several
Catalog ¥18-0 on redquest.
THE €. D. TUSKA COMPANY
Hartfard, an,

DIO

models,




The Perfect Filter Condenser

DUBILIER Type 612

DUBILIER Filter Condenser, Type 612 has an
exceptional high factor of safety. Before

shipment it is tested to withstand 4000 volts D.C.

Dubilier Filter Condenser, Type 612, is pro-
vided with three taps. Thus three capacities are
obtainable:—.65, 114, and 215, mfds.

Dimensions: 3 inches x 10 inches x 11 inches.

Dubilier Filter Condensers of other types and
capacities can be supplied to meet special require-
ments.

As in the case of all Dubilier transmitting

condensers, the elements of Type 612 are tightly
compressed (the patented Dubilier principle).
Hence the capacity is absolutely constant. More-
over, there are no losses through brush discharges.
Price and further particulars on application.

Filter Type 612 is but one of many styles
of Dubilier condensers supplied to the prin-
cipal broadcasting, commercial and gov-
ernment stations of Europe and America.
The name Dubilier is synonymous with suc-
cessful transmission.

DUBILIER-—STANDARD THROUGHOUT THE WORLD

DUBILIER CONDENSER AND RADIO CORP.

48.50 West Fourth Street, New York

DUBILIER DEVICES

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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CLASSIFIED ADVERTISEMENTS

Six 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 ist of
month for succeeding month’s issue. NOTE NEW
CLOSING DATE.

EVERYTHING FOR THAT EDISON B. ASSEMBLED
188 VOLT, 14 AMP. HOUR BATTERY, GENUINE
EDISON SOLUTION & RECTIFIER, $18.  ALL
PARTS, EDISON SOLUTION, ELEMENTS WIRED,
FRAME, $14, 1 AMP. HOUR BATTERY $12. CAN
SOLUTION ENOUGH FOR 100 VOLTS,
NEW PEP FOR YOUR C.W.—CHEAPER
TO_BUY & OPERATE THAN A MOTORGENERA-
TOR—, A 500 VOLT TRANSMITTING BATTERY
FOR %80. 2 BULB TRANSMITTER BATTERY
CHARGER #25., 100 VOLT RECEIVING BATTERY
CHARGER  $14. COMPLETE WITH TUNGAR
BULBS. 23” TEST TUBES 3¢ IN 100 LOTS.
FOLLOWING PREPAID: TUBES 50¢ DOZ, FURE
NICKEIL, WIRE FOR CONNECTORS 1ls¢ FOOT.
PERFORATED HARD RUBBER SEPARATORS l5¢.

43 plate table type, Murdock 43 oil condensers $3.00
aa.; Jewell 0-10 front of panel type #9.00, 0-8 flush
type $8.00; Clapp-Eastham 0-10 HW $5.00; 150W
Acme filament transformer #$10.00; 1KW oid type
Thor. $12.00; 1KW Blitzen secondary burnt $12.00;
plate glass condenser 3;” glass cost £45.00 to build,
$20.,00; 1800 RPM sink motor $2000; 200V 200W
alternator belted YiHP heavy duty motor $35.00;
Homcharger $8,00; 3 large lightning switches $1.50
ea.; 6 RC S0W sockets $1.50 ea.; 5 ampere magnetic
modulator $10,00; 50W CW report BOU0O miles com-
plete iess tube $60.00~Wanted 500V 1KW alternator.
All apparatus guaranteed to be either new or in ist
class condition. Reason for selling 8EB-8UC combin-
ing stations. If interested write above stations.
First come, first served CUL,

RUBBER STAMP with large call letters B0¢; Radio-
gram and Relay Radiogram blanks 25¢ per hundred,
Post Card 60¢ hundred. Send us your orders. Caro-
lina Printing & Stamp Co., Wilmington, North Carolina.

BARGAINS: Paragon RA-10 new, ship in original
case, $60, Paragon detector No. 70 $4.00. Honoy-
comb regenerative detector two step 150-20,000

1 AMP, HOUR EDISON ELEMENTS, WIRED, 8¢ meters oak cabinet, fine workmanship, $45. 80 am-
PAIR., LET 8ML HELP YOU ON THAT TRANS- pere storage battery with Tungar charger $28,
MITTER. RADIO CORPORATION PARTS SHIPPED  Radiotron 200 $4; 201 $4.50. Brandes “‘Superior”
PREPAID. RADIO 8ML, 4837 ROCKWOOD, CLEVE-  phones $5.00. Albert Clement, P, O, Box §73, Natrona,
LAND. OHIO. Penna.

PORCELAIN ANTENNA INSULATORS. A SINGLE SALE: One new 200 watt Phillips tube $45.00.

PORCELAIN IS BETTER THAN A WHOLE STRING
OF MOULDED MUD, THIS INSULATOR CAME
OUT ON TOP IN QST’S INSULATOR TESTS. SEE
MAY QST. 10”7 PORCELAIN, MADE BY OHIOQ
BRASS #1.76 PREPAID., WITHSTOOD OVER 26,000
VOLTS. 8" PORCELAIN, SAME MAKE, %75 PRE-
PAID. RADIO sML, 4837 ROCKWOOD, CLEVE-
LAND, OHIO.

SELL OR EXCHANGE Movette camera and
jector outfit complete. ‘What
Authier, Willimansett, Mass,

ATWATER-KENT Detector and Two Stage Amplifier
e Westinghouse Aeriola Jr. portable receiver,
Complete with Phones $12. Both brand new in
original cartons, Cash only. E. G. Baier, 253 Ninth
St., Brooklyn, N. Y.

FOR SALE: Paragon R.A.10 with D.A.2 brand new
condition used less than one month, $90. A Super-
Heterodyne is on the job now. Money back if you
are not satisfied. H. E. Boughton, 5151 St. Clair Ave.,
Cleveland, Ohio.

BANKRUPTCY SALE: We have 300 of the well
known John Firth & Co. 5 tube sets, 2 stage Radio
detector, and 2 stage Audio with a built in loud-
speaker using special Jloud-speaking units. These
sets used to sell, less tubes, batteries and phones
for $285.00, each. We are offering these sets at an un-
heard of low price of $05.00 each, which is one third
of the original price. Coast to coast reception being
done on these sets every night. Orders filled im-
mediately. %10 Money Order to accompany each
order. Balance C.0.D. Brooklyn Radio Shop, 654
Quincy 5t., Brooklyn, N. Y.

pro-
have you? L. P,

Cost me $35.00 in Europe, Will exchange for good
Corona typewriter. Portable hotwire ammeter $4.00.
Vibroplex $9.00, All gear guaranteed perfect con-
dition. .Coburn, % Arlington Street, Cambridge, Mass.

FOR SALE: One Kennedy Type No. 110 Tuner with T){pe
525 amplifier, 150 to 25,000 meters, complete with
tubes, phones, both batteries $190.00, Grehe seis all
iypes, 25% off list. Fada three tube receiver $40.00,
Aeriola Seniors complete, (shop warn) $51.00. Wes-
tern Electric Loud Speakers, regular $161.00, for
£125.00. Acme Pot-Rheo’s regular $3.00, $1.00,
Willard Storage “B” Batteries, 24 wvolt, $5.00. Al
merchandise guaranteed, good condition, Common-
wealth Appliance Company, 373 KRobert 5t., 5t. Paul,
Minnesota.

FOR SALE Cheap: SEW’s IKW Spark Set. Heard
in every district. Write for information. G. B,
Cramp, 11 Oregon Ave., Crafton, Pittsburgh, Pa.

COPPER BRAID—hest conductor known for RF cir-
cuits. Surface is what counis. Many mechanical ad-
vaniages over solid wire, ribbon or tubing. Ideal for
CW inductances, loops, OT’s, pig-tails, lead-ins, etc.
Twenty sizes. No. 16 for wiring receivers, fifteen
feet for Bo¢. BCZP.

WESTERN ELECTRIC AMPLIFYING OUTFITew
Tubes, Amplifier, Loudspeaker, $110; Crosiey Two
Step Amplifier, $18; Long Distance Ultraudion Tuner
to match, %16, E.verytﬁing like new. F. Dolesh,
314 N. Fairfield, Chicago, Il

SELL: 1KW, 25 cycle spark set. “Coffin” transfor-
mer. Dubilier condenser, etc. Amrad Electrolytic
d and two *8” tubes $15.00 ‘Two DeForest

REGENERATIVE RECEIVER, portable, designed after
Grebe CR8 with two step. Parts cost $80; sell $30,
}le‘;:'ord. Barrett, 3150 Central Ave., Indianapolis,
ndiana.

rectifiers similar to Kenotrons $8.00. BAXN.

FOR SALE: Miscellaneous radio receiving equipment.
Frank Dargue, Kittanning, Pa.

EDISON ELEMENTS. lLess than 200 pair 4¢ pair.
More than 200 at 3¢. Parts and instructions for
750 volt battery less solution $40.00. Cheaper than
generatm-. Request other prices, 4BX, 107 North
ixth Street, Wilmington, N. C.

RADIOPHONE DeFOREST OT-3 Complete with Hand
icrophone. Brand new. Guaranteed. $498.00 buys
it. M. M. Fleron & Son, Inc., Trenton, N. J,

IBBO QRA now Harris Fahnestock, Jr. Lenox, Mass,

IKILOWATT Packard transformer $12; Benwood gap
$10; glass condenser 35, Al f{or $25. William
Baxter, Seven Mile, Ohio,

WANTED: .Jan., Feb.,, Mar., June, July, of Vol. 1
QST. Need these bad some of you hirds make me a
%rice. Porter T. Bennett, 2725 Laclede 5t., Dallas,
exas.

WESTERN ELECTRIC 216-A Power-Amplifier Tube
slightly used $6.75. George Benz, 868 Cable, St.
Paul, Minn,

SELL: Cino tuner detector #$45.00; 2 step $25.00;
detector one step $25,00; $125.00 Cino CT4 receiver
$65.00; Clapp-Eastham 43 & 23 plate balanced type,
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FOR SALE: 1 Aeriola Sr. Set and Amplifier com-
plete with tubes. Excellent condition $95.00. Address
Russell Fetzer, 832 Shorb Ave. N. W, Canton, Ohio.

TRADE: Typewriter in good shape for tranimitﬁng
apparatus. Verne Goldin, Mellette, So. Dakota.

EDISON ELEMENTS for storage B batteries, six to
ten cents per pair postpaid, depending entirely upon
quantity ordered. handle only strictly first grade,
full capacity elements. A. J. Hanks, 608 Montgomery
B, Jersey City, N, J.

HAMS: Get our sampies and prices on printed Cail
Cards, Letterheads and Envelopes. Hinds & Ed-
garton, i® 5. Wells St,, Chicago, IlL

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




GREBE CR-8 like new, $55. 8BOB.

FOR SALE: {Paragon Z.5-U fone set, $35. 500 vaoit
100 watt 1750 R.P.M. generator with field regulator,
$30. Acme 200 transformer, $15. 2 Amrad S tubes,
%5 each. All above like new. 2AUY.

FOR BALE: 4-fifty watt tube transmitter complete
with tubes, three microphones, 1000 volt motor gene-
rator, $425, also a Westinghouse model TF lists at
$305, never been used our price $185. IXL Radio
Store, Wilmington, Del.

SACRIFICE: 2130 Grebe CRY with tubes, $95. Has
received BOTH coasts, New {rieans, Canada, and
Cuba. Lorin Kay, 1342 Richland Court, Milwaukee,
Wisconsin.

FOR SALE:

Two new UV1714 R. F. Transformers,
two new UV201 tubes, $5.50 each. Also a $50 Wagner
15 ampere Battery (harger $25, All sent prepaid uvon
receipt of price. Edgar M. Knepper, Maitland, Mo.

MAGNAVOX TYPE R3.%$?
tised improved reproducers in original
cartons. List $35. Introductory offer $25.
Central, Dept. ©). Abilene, Kansas.

CW AND RADIOPHONISTS: Our new converters
will satisfy your need for a more economical and re-
Bable piate supply. Output seven hundred to two
thousand volts at .4 amperes D.C. No generator arm-
atures to burn out. Synchronous motors and other
parts sold separately. Write immediately. Kimley
Equipment Mfg. Co.. 200 Winslow Ave., Buffalo, N, Y.
Attention L. W. Kimley.

TRANSMITTERS AND RECEIVERS overhauled, re-
paired, rebuilt and made to “percolate.”” Any circuit,
Twelve years experience and up-to-date. 9CZP.

FOR BALE: (ne Westinghouse type RC receiver one
of first manufactured complete with Radiotrons $100.
Complete one K.W, Spark set 60 cycle with synchro-
nous gap $75.00. F.0.B. Johnswood, Kreetan Company,
Station KUVQ, Johnswood, Drummond Isle, Mich.

BIG BARGAINS: Send for my bargain sheet, and

mention what vou want.

WANTED FOR CASH: &tandard goods of all kinds.
¥. Jos. Lamb, 2541 Baildwin

1 buy, szell or exchange.
Ave., Detroit, Mich.

FOR SALE OR EXCHANGE: Cutting Washington
type 11 regenerative receiver two step slightly used
$75. Also Magnavox Tonearm and control box. Name
Price. Will consider Cash and 12 gauge Remington
automatic or pump, W apparatus, Motor-Generator,
Transformers, etc. WHAT HAVE YOQOU? Walter (.
Leahy, Bogalusa, La.

FOR SALE:
regenerative
charger, $20.00.

QRA, BAFS, Eiton Love, 118 Baker St.,
Michigan. All cards answered.

Latest nationally adver-
factory sealed
Radio

Receiving set; two filament single tune
with 80 ampere hour battery and
¥. B. Leonard, RFD 2, Chevy Chase,

Lansing,

RADIO GENERATORS—5E00 Volt 100 Watt $23.50.
High Speed Motors—-Federal Phenes $5.50-—Battery
Chargers $12.50. Motor Specialties Co., Crafton, Pitts-
burgh, Penna.

WANTED: Omnigraphs, Paragon RA-10 receivers,
Grebe CR-12 receivers, Western Electric type 10-A
joud speakers, and Rectigon chargers. Box L, care QST.

FOR SALE: 5 watt AC CW Transmitter including
200 watt transformer meters send receive switch Navy
Key panel mounted efficient and beautiful design
$60. E. L. Norcross, Room 302, Hibbs Building,
Washington, D, C.

SELL: $65 Westinghouse tuner $30;'$j;é0 3 stage
with tubes B hat. $40; $50 Honeycomb tuner

$25: 1 $10.50 Variocoupler $5.00; 1 Everready A
bat. $15. O’Connor, Cortland Ave.,, New Roachelle,
New York.

FOR SALE: Wireless Specialty 13 KW 500 cycle

transmitter, reconverted for ICW, less tube, $95, in-
cluding spare part box. All parts for panel mounted
unwired 20 watt CW and phone including tubes,
filament lighting transformer and D.C. 110-550 M.G.
set, $85. Two Westinghouse Dynamotors 30-350
volts, $15.00 each. Grebe dials 4 inches $i00. 3
Radio Corp radio frequency transformers, $3.00 each.
Philip Orcin, {(2BYK)

FOR B3ALE: 13 KW Crocker-Wheeler 500 cycle al-
ternator $75; new UV204 $950; 250 watt P tubes $70;
004 25000V Dubiliers $10; Navy IP500 $125; other
CW apparatus; want five Jewell filament voltmeters.

Edw. Page, Cazenovia, N. ¥, 8AQO. “XH.”
WANTED: Omnigraph. David Prosser, Pleakant
View, R. 1.

QRA OQRA QRA
GAGE s now 5. T. Runyon, Walnut Grove, Calif.
Anyone hearing my 5 watts pse QSL. All cards
answered. Correct ur call book, OM.

PROTECT YOUR APPARATUS with small fuse wire
in dangerous places. Eighth, guarter, half, three-
quarter, one-ampere and larger sizes, three feet for
two bits. 9CZP.

BUILD YOQUR SETS with quality parts and get sure
results. Radic Parts Co.,, Box 56, Dunellen, N. J.

FOR SALE: Practically new Paragon receiving set,
RA-10, DA-2, $80. Rabezzana, 112 W. Baker St.,
Flint, Mich.

3 CIRCUIT AMRAD, detector and two step in original
boxes. Brand new. Both $80.00, List $120.00. Tweo
complete sets at this price. Send money order or
check with order. €., Richard Shafto, Westhampton,
Richmond, Ya. 3NF.

WILL EXCHANGE Akron-Williams Tire Vulcanizing
equipment in A1 condition for Radiophone or parts.
_?ll replies answered. R. H. Sullinger, Maryville,

PRE-WAR AUDIOTRON, double filament, never used,
$6.00. *“J” tubes, same price, VT sockets and other
transmitting and receiving parts. Large chemical

iaboratory. All guaranteed. Send stamp for com-
El,ete list. 10Z, Eimore Lyford, Park S$t. Bridgeport,
nn.,

HEADSETS—BANKRUPT STOCK of Automatic Long
Range phones 3200 ohms leather covered adjustable
headband., Special price $5.00. Powell May, 134
Overton Place, Knoxvillé, Tenn,

SELL—Reinartz Tuner with detector and one stage
amplifier. . Filament control jacks. Also two stage
amplifier. Foto on request. Daryi McClung, 1221-
gth Ave., Huntington, W. Va., (8CQH)

A RADIO DESIGNER of receiving sets and circuits
that is confined to his home desires connection with
reliable firm or persons needing special problems or
circuits worked out. Miniature portable tuhe sets a
specialty, Write QST, Box M.

BIG BARGAINS: Paragon RA-10, DA-2 for $100.00.

Two Magnavox Type R3 $20.00. Have new and

slightly used transmitting parts at 40 to 50 per cent

(l)ﬁf'. .Write for list. Louis E. Metcalf, Greenfield,
inois,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

BARGAINS: $5.00 UV200 detector tubes $3.95;
£6.50 UV201 amplifier tubes $4.85; $8.00 DVE De-
Forest tubes $4.65; $28.00 Tungar rectifiers $19.85;
$35.00 new type Magnavoxes 6.75; $55.00 Grebe
two stage amplifier $31.75; $125.00 General Electric
receiver $79.50; $4.00 variocoupler $1.75; 45 volt “B"
Batteries $3.00; $5.00 Frost fones $3.75. All brand
new goods., Terms Cash with order or C.0.D. 209,
deposit with order. Swanson Electric and Manufac-
turing Company, Evansville, ind.

BARGAINS while they Iast, brand mew Remler-
Giblin coils, 25, 150, 200, 250, 300, 400, 1000 and
1500 turns. 509 off list, postage 10¢ extra. Genuine
Bakelite dials with knobs, 3 inch 25 cents; 314 inch
30 cents, 3% inch with 2 inch Knob 50 cents, postage
5 cents extra, postage and Insurance free on any six

assorted. Edgewise wound Copper Ribbon 34x9 in-
ches, 17¢ turn. Flat Ribbon same size 7 cents
foot. Cash with order. Geo. Schultz, Calumet, Mich.

SELL 1KW Thordarson, Benwood bakelite inclosed
rotary gap, plate glass condenser, 3 inch ribbon O.T.
All in good condition, $25. B5SK.

BARGAIN: Single circuit receiver, coinplete, fones,
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WD11 tube, Burgess B. Battery, dry cell, Cotoco
condenser, Fada wvariocoupler, all in cabinet, $35.
Money refunded if not satisfied. Edward Schwarz,

Petersburg, Va.

Signal Loose coupi;rgﬁ
meter $15. E. Schuessler, 2209 Wheeler St.,
cinnati, Ohia,

200—20,000 METER RECEIVER
tron, 3$35.00; Two-step Amplifier,
4416 Market, Phlladelphm, Pa.

PHANTOM PORTABLE CIRCUITS. Used on train

or automobile. Set of four $1, or free with Radiotron

g: Cunningbam tubes, Radio Central, Dept. Q, Abilene,
ansa!.

605 Mattoax Ave.
SELL:

Brand new Natro-
Cin-

including Radio-
%22.00.  Smith,

Write for monthly
bargam list on paris, and ae—ts. Postage paid on all
arders. Taglor Radio Shop, Minonk, Illinois,

FOR SALE: P’aragun RA-10, forty dollars and 15
dial Omnigraph, twenty doilars., E. Thompson, 1301
Findlay Ave. New York.

BANKRUPT aTOCK«—»«Pncea less than Manufacturer’s
costs, Variable condensers 23 and 43 plate, your
choice $1.50 Automatic Long range phones 3200 ohms
$5.00; Brach weatherproot suspension type lightning
arresters $1.80; FF Battery boosters, charges A and
B batteries .512.00- Homchargers $10.00- Newyork
efficiency variometers $2.00; Dubilier mica condensers
00028 40 cents; Carter Plugs handles two headsets
50 cents;: Federal four inch dials quarter inch shaft
7% cents: American hard rubber four inch dials quarter
inc_h shaft 50 cents; Electrose six inch leadm bushings
$1.00. Ewery article guaranteed new and in original
carton, postage prepmd Powell May, 134 Overton
Place, Knoxville, Tenn.

FOR SALE:

stage amplifier,

New Grebe RORK 2

$45.00. Robert Van Osdol, Morrison, Ill.
INVENTORS: Protect your invention through A, M.
Wilson, Inc., Washington, D. . OQver 25 wyears of

efficient, expert, confidential service. Skilled in Radio-
Electrical, Chemical and Mechanical fields. Our latest
illustrated Patent Book, giving much necessary and
know, will be sent free upon request. Prompt and
very useful information which every inventor should
careful attention. Highest references. Moderate fees.
Send sketch or model for our careful opinjon and pre-
fiminary advice. Write today to A. M. Wilson, iInc.,
(Radio 3ARH) 310-16 Victor Building, Washington,
.

“static’

John A. Burrichter, 207 E. Ohio 5t., Indianapolia, ind.
writes

“My set is about tem blocks from one of the loeal
stations and when they started broadeasting, it meant
that ended everything for the evening. After wour
Wave Trap was installed, they were tuned out com-
pletely.

Had expected with approach of warm weather to
take down my set untili next fall, but while uther iocai
‘Listeners In’ are almost enfxrelv cut off by STATIC,
I am enjoying the programs just as much u in the
cold months.

Have coversd distances
impossible and really mmmder the
greatest invention sinee radio.”

THE ORIGINAL WAVE FILTER §8.50
PREPAID

use

that hereiofore have been
Wave Trap the

PATENT AP ")Pm::a FOR

23 ESOUTH WATER ST
CHICAGO

71 277112

SELL RADIO parts at one-third the price bought for.
£. Schuessler, 2"09 Wheeler St., Cincinnati, Ohio.

Want small
East

SELL CHEAP:
battery charging generator.
Liberty, Ohio.

Receiving apparatus.
Claire Wooley,

AGENTS WANTED in every city and town to sell
standard radio apparatus. Atractive discounts given,
if . interested, write at once stating age and radio
axperience, Wilmington Electrical Specialty Co. Ine,
%12 Orange Street, Wilmington, Delaware

}HBROPLE‘A WANTED. Russell Martin, Mt. Carmel,

BAIP's 100 watt C.W, for sale complete and mounted.
Best DX New Zealand. Details of set upon request.

About %y life of tubes expired. $100. Weston AC
DC  switchboard type, Voltammeter, $15. Upton,
2547 Ulysses, Mpls,, Minn,

WANTED: 50 and 8 watt C.W. apparatus. ‘Wendell

Fietcher. Santa Barbara, Calif.

AMATEURS

wanted all over the country o take charge of

our agencies.
Cummission  only, with a chance te

salary and bonus.
Will repiy to every inquiry.

R. R. GARRICK
Beechwood, Upper Darby, Pa.

WT’ snl DETEQ’:TDR

For Tube sm, use aur ‘%pechl i &
l

earm %

Adaptor, 75¢. Extra. Vo convert
crystal sats into tube seis, use
8pecial Socket, 40c. extra,

w . BADIO RESEARCH GUILD
40 Clinten 8t. Nowark,N.). 4

LIVE-WIRE SALESMEN WANTED

Men who have a practical knowledge of, and can sell
Radio, can insure themselves of a steady and attrac-
tive income as local factory representatives of the
manufacturers of one of the most popular Tuned
Radio-Frequency Receivers on the market today, sell-
ing %o jobbers and dealers., Bales come gquickly
as you are supported by a policy of intensive nationai
advertising, Write giving detailed information about
yourself to A, P, W,, Room 908, 135 Broadway, New
York City.
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‘B RATTERIES

WITH INSULATED BINDING ROSTS
& DETACHARLE WIRE CLONNECTOR

PMOVO MFG CO.

T NBw YD =50 DEARBORN ST CHICAGR,
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N ideal vacation set may be
built with these units,

No special packing case is re-
quired, owing to the absence of
protruding knobs and smooth
surface of panel.

‘The concave dials, aside from
adding attractiveness to a re-
ceiving set. increase its utility.

Descriptive literature on request.

FISEMANN MAGNETO CORPORATION

William N. Shaw, President

BROOKLYN, N. Y.
DETROIT CHIUAGO SAN FRANCISCD
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Panel

RADIO

NEGTIGUT

Portable Type

Type Condenser

J-108  $5.00

®

Bulletin  A-12 illustrating and describing
ConnecricuT Variable Condensers, one and two
stage amplifiers, vacuum tube sockets, rheostats,
head phones, jacks, plugs, and battery switches

upon request.

Condenser

J-107  $6.00

CONNECTICUT &Jiaicce COMPANY

MERIDEN

CONNECTICUT

]



* less Knob and Dial.

We used to wind this variometer by hand, producing
120 per day per operator. By the development of spec-
ial automatic machinery, production is now increased to
1,000 per day per machine. This saving is reflected in
the price—now only $3.75.

The patented Wavy-Weave winding eliminates the
condenser effect of the conventional flat-layer type. Fur-
ther, the use of light, spherical forms punched from
Egyptian fibre, prevents loss of energy due to the wood
or moulded composition construction of other designs.

If you want the most efficient Variometer sell-
ing for the least money, order from your nearest dealer
and demand the AMRAD BASKETBALL, or remit

to us direct, and we will see you are promptly suppiied.

Bulletin C describing the AMRAD_ BASKET-
BALL and other AMRAD Specialties, sent free on re-~
quest.

“3” TUBES
FOR
RECTIFIERS

More and more relay
men are using “8”
Tubes because of their
extensive life and
eifective work. There
is NO FILAMENT TO
BURN OUT.

Write for RBulletin de.
goribing 8" TUBES.

We want operating
data from “8” TUBE

. owners for our Re-

search Records. Have
you sent yours?

AMERICAN R4DIO AND RESEARCH (ORPORATION

205 College Ave., Medford Hillside, Mass.

Chicago District Office
203 So. Dearborn St.

New York District Office
13 Park Row

Dealers in Principal Cities and Towns




A Magazine Devoted Exclusive}y to the Radio Amateur

Index to Volume VI, August '22-July

Published as a Supplement to QST for August, 1923, Vol. VII, No. 1
Copyright 1923, by The American Radio Relay League, Inc., Hartford, Conn.

N response to numerous requests from our membership for a QST index,
the present abstracting of subjects and titles appearing in Volume VI

is presented.
comprehensive itdex of authors’

It represents our first efforts along this line,.
names or an enlargement of subjects

A more

under which titles are grouped could not be provided on account of
space and cost limitations but it is hoped this will serve the purpose of a
ready reference to past articles and the basis for the enlarged index to

Volume VII under preparation.
comed.

Criticism and suggestions will be wel-

AMATEUR RADIO STATIONS
BY4, New York City........ 63, Jan. 1923
“BX,” Harold T. Mapes, (uanajuato,

Mexico. .o vvvoinnen. .k , July 1923
Holland Station, Dordrecht, Holland.

63, Oct. 1922
“Q80 Porto Rico.” Photos and description

of 40L........ 00, 40, Nov, 1922
“Un Poste Amateur 8AB.” Description
with circuits. (Lloyd Jacquet)

22, Aug. 1922

1XM, Cambridge, Mass...... 62, Feb. 1923
1XZ, Worcester, Mass....... 65, Dec. 1022
]CMK Holyoke, Mass....... 57, July 1923
20M, Rldgewood N.J...... 55, June 1923
SLR, Washington, D. (.... .58, April 1923
30E, Philadelphia, Pa....... 55, July 1923
301, Portable station........ 05 Oect. 1922
4BQ, Rome, Ga............. 62, Oct, 1922
4EH, Atlanta, Ga........... 61, Feb. 1923
5WS, London, England...... 50, June 1923
bNX San Jose, Calif......, 59, April 1923
GAWP Santa Ana, Calif.... .63, Nov. 1922
7ZV, Douglas, Ariz.. ...o.... 56, July 1923
‘?BO Detroit, Mich.......... 64, Oef. 1922
SUF‘ Lancaster, N. Y.......65, Dec. 1922
?sVY Kalamazoo, Mich...... 64, Nov, 1922
RBAS Antwerp, Ohio....... 62 Jan, 1923
9HY, r‘hlcago, | 1) R 43, Sept. 1922
9Z1L, Neenah Wis 66, Dec. 1922
QZN (hlcago 11, . .60, Feb, 1923
9ZT, aneapohs, Minn.. ... . 62 Feb, 1923
*!AAU St. Lwouis, Mo.. .. .... 64 Dee. 1922

R

9AUU’s ‘Tower, Aneta, N. D. (14 Oct. 19”
9AVC, Hastings, Neb...... .58 9, Apnl 1923

9XAQ, Boulder, Colo........ b2 Nov. 1‘.3&"
9ZAF, Denver, Colo......... 61, Jan. 1923

AMPLIFIERS—
AUDIO FREQUENCY

Amplifier OQperation from A.C. Supply.
Method of using 60 cycle supply for
filament and plate. (P. D Lowell)

32, Oct. 1922

Inverse Duplex System of Amphﬁcatmn
Description of Grimes circuit with photos.

{Boyd Phelps)............ 7, Mar., 1923
Multi-Stage Amplifiers. R.C.A. paper.
(M. C, Batsel)............ 25, Oct, 1922

Paralyzed Transformers. Peculiar actions
and connections of one type audio fre-
quency transformer. (P. . Oscanyan)

57, Sept. 1922

Vacuum Tube Amplification. R.C.A. paper.

(S. E. Anderson)......... 15, Jan. 1923

AMPLIFIERS—
RADIO FREQUENCY

Inverse Duplex System of Amplification.
Description of Grimes circuit with photos.

(Boyd Phelps)............ ’7, Mar, 1923
Multi-Stage Amplifiers. C.A. paper.
(M. C, Batsel) . .......... "" Oct, 1922
Radio Amplification with the Reinartz
Tuner. British method.. ... 14, Oct, 1922

Radio Frequency Amplification at Amateur

BT



Wave lengths. Article on different types
on market, with circuits. (K. B, War-
£ T o P , Sept. 1922

R. F. Amplifier with Regeneratlve Detector.
Deseription with circuit, (P. N. Emmich)
39, Feb, 1923

Tuned Radio Freqguency Ampliﬁer. De-
seription, photo and circuits of Grebe
amplifier. (W, F. Diehl). .32, Jan. 1928
Vacoum Tube Amplification. R.C.A. paper.
{S. E. Anderson)........ 15, Jan. 1923

ANTENNAS AND MASTS
Antenella. Chas. Freshman Co. New ap-
paratus.. . ...vvie i 78, Dec. 1922
Antenna Circuit. Discussion ot electrical

factors in antenna de%lgn (Parker
Wiggin)....oooo. . ud 36, May 1923
Antenna Bibliography....... "9 May 1923

Antenna Resistance.  Letter from A, F,
Murray.. ...cooevenin... 69, June 1923
Antenna Resistance Measurement. Discus-
«ion of antenna resistance and measure-

~ments. ¢Boyd Phelps)....37, Jan, 1923

Beverage Wire, Totem Radio Club results.

(D, A, Cutler).......... 61, Aug. 1922

- More Beverage Results. (D. A. Cut-

ler) . oo 82, Oect. 1922

—- Wave Antenna for 200 Meter Recep-
tion. Article. (H. H. Beverage)

7, Nov. 1922

Capacity Coupling to Operate the Antenna
at its Fundamental. Article with ecir-
D. & E. B, Landon)
. 22, June 1923
From Antenna to Ground. Condensed di-
rections combining numerous opinions on
antenna construction....... 40, May 1923
How Long Shall We Make Our Antennas"
Fundamental vs. above-fundamental oper-
ation.. .. 31, May 1923
-~ Re “How” to Dptermme the Best Work-
ing Wave.” (Ross Gunn)
2, July 1923

How to Measure Antenna Resmtance and
lapacity, Article with photos, constants
and ecircuits. {A. F. Murray)

18, May 1923
ft Pays to Measure the Antenna. Results
at SABI .................. 70 July 1923

Loops.  See Loops-Transmitting, or Loops-
leceiving.

Losses of 200 Meter Antennas. Article
with resistances and tables. (C. 8.

_ Ballantine) ............... 7, May 1923

Masts.

- Better Way to Save Your Neck. Kite
for rigging mast head gear. (H, W.
Leighton)........... 77, Apr. 1923

- Mast References and blbhog'raphy
36, May, 1923

-~ Murphys Buﬂd a Mast. Directions for
erecting. (F. M. J. Murphv)

34, May, 1923.

-— Saving Your Neck. Replaclng ropes
and pulleys at mast heads. (N. R.
Hood)......oevvnsn 25, Dee., 1922

- Some Dope On Mast (‘onstructlon
Building 80’ wooden telescoping
mast. (L..A. Bartholomew)

32, Sept. 1922

- 122 Foot Tower. DPscmptlon and

photos. {LeRoy Moffett)

18, Oct. 1922

cuits. (V.

Multiple Tuned Antennas.

~ Multiple Tuned Roof Antenna at 1YK.

Results. (H. H. Newell)
16, May 1923
- Multiple Tuning the Long, Low An-
tenna Description with circuits. (L.
Young)........... 15, May 1923
e Workmg Down to 100 Meters by Mul-
tiple Tuning. Method used at 9AUL,
(L. C. Smeby)........ 17, May 1923
Notes on the Registance of Receiving An-

tennas. Article. (J. C. Warner)
43, May 1923
Perfect Aerial.  Fiction article. (M.
Adaire Garmhausen)...... 23, May 1923

Some Tests of Amateur Antenna Insulators.
Report on various types tested, with
photos and tables......... 24, May 1923

What Antenna Wire? Liomparlson of differ-
ent wire. (C. P. Sweeny) . .45, May 1923

What I Found Out about Sending Aerials.

Results of tests on 26 antennas. (J. L.
Reinartz)............... 30, May 1923
Your First Transmitting Antenna. (General

advice. (H. F. Mason)...48, May 1923
Your Station According to Underwriters.
List of approved 11g1htn1ng protection
devices.. ... vu et , May 1923

BATTERIES

Electrolytic “A” Battery Charger. De-
seription with dimensions. (J. A. Miller)
39, Dec. 1922

Hours of Service of “B” Batteries, Curves
and specifications of. {(W. B. Schulte)
31, Feb. 1923

Magnetic Vibrator Rectifier for “B” Bat-

tery. Description of France Mfg. Co.

rectifier........c. 00 72, Dec. 1922

Making Hdison “B” Batterie§ for C.W.
Transmission. Construction data. (G.

H Hall)........o0vvve 23, Mar. 1923

-— More on Edison “B” Battemes (M.
P. Sherwood)........ 69, July 1928

Storage “B” Batteries. - Constructional con-
siderations. (J. Olsen)...83, Qct. 1922

Thermo Battery for WD-11s. Construc-
tional data for small thermopile.

80, May 1923
Westinghouse Storage “B” Battery De-
geription.. .. ............. 78, Dee. 1922

BOOK REVIEWS

“ABC ‘of Vacuum Tubes, The.” E. H.
Lewxs, pub. by Norman W. Henley Pub.
Co., New York City, $1.....29, Oct. 1922
“Book of Radio.” Chas. W. Taussig, pub.
by D, Appleton & Co., New York City.
70, Feb. 1923
“Elements of Radio Telephony”' WwW. C.
Ballard, pub. by McGraw-Hill Book Co.,
New York City, $1.50...... 20, Oct. 192"

“Getting Acquainted with Radio Receivers.”
Publication by Paul P. Godley and
Adams-Morgan Co........62, July 1923
“How to Make Radio Receivin’g Apparatus.”
Bulletin #125-W of Federal Tel. & Tel.
G0ttt ceteeinnenimans 62, July 1923
“How to Retail Radio.” Fdltors of “Hlec-
trical Merchandising,” pub. by McGraw-

Hill Book Co., New York City.

v 20, Oct, 1922
“Ideas for the Radm premmenter n M.



B. Sleeper, pub. by Norman W. Henley
T5¢.

Pub, Co,, New York City.
, 69, Feb, 192:
“Letters of a Radio Engineer to, H?s So%.é
.Lo‘hn Mills, pub, by Harcourt, Brace &
i S0uy New York City....... 70, Feb. 1923
‘Modern Radio Operation.” J. 0. Smith,
Ql;b. by Wireless Press, Inc., New York
w City .. oo, 70, Feb. 1923
Radio Amateur’s Handbook.” A, F. Col-
lins, pub. by Thos Y. Crowell Pub. Co.,
w New York City........ +. .70, Feb, 1923
Radio for AlL” H. Gernsback, pub. by
J. B. Lippincott, Philadelphia, ga., $2,
‘ . 69, Feb, 1
“Radio for Everybody.” A. C. Léscarbou%'2a3
pub. “lly Scientific American Pub, Co.:
. New York City, $1.50.. .. .47, Aug. 1922
Radio for the Amateur.” Packer &
Ij‘Ia‘ug*h, pub. by Goodheart-Wilcox Co.,
. (;h{cago, 1 29, Oct. 1922
Radlo Phone Receiving.” Group author-
ship, Qpb. by Van Nostrand Co., New
wotork Uity, $1.50.....,. .., 54, Aug. 1922
Rgdﬁ) '.Iéglephon%r fgr Amateurs.” Stuart
allantine, pub. by David | !
Phila., Da. g 14 MeRay Co,
23, Aug. 1922 and 69, Feb. 1923

CONTESTS, RELAYS, RECORDS,
TESTS
Contest for QST Readers Who Build their

Own. Offering prize for best article on
super-regenerator........, 10, Aug. 1922
Yecember in Review. Outline of amateur
accomplishments.......... 26, Feb. 1923

Emergency Work by Amateurs.
e A.rpateu_rs Serve in Emergency. Storm
. in Miss. Valley....... 12, May 1923
— Snowstorm Emergency and the AR.
R.L.- 8nowbound trains in Wyoming
.and Colorado........, 30, Jan. 1923
Haw§nan Tests. 1AW to 6ZAC and veturn.
—~ Summer Test to Hawaii.. 28, Sept. 1922
— Kxact Route of Message. .35, Nov. 1929
= 10,000 Miles in 4 Minutes, Report on
relay............... .11, Jan, 1922
Hoover Cup Contest.
- BZA’s 1921 Hoover Cup. Presenta-
tion, inseription and announcing next
) 32, Nov, 1922
— Department of Commerce’s 1999 Cup.
Annqu}zcing opening of contest and
_ conditions..........., 27, Jan, 1923
~- 20M Wins Hoover Cup for 1922
. Award of judges.... .28, April 1923
e Hc;over ?StRS Cup to 20M. Letter of
N wresentation.. ... ... ., 24 19928
(AJSTL&Subscription Contest, » Jume 1923
-~ Announcing Contest.. .. .25, Sept. 19¢ 2
~- Further Dope On....... a1, bﬁftt }giz
— Last Call.......... .. 35, Nov. 1922
~- Contest FEnds. Results of. .
40, Dec, 1922

’[‘ransaylantics. See “Transatlantics.”
Trans-Canadian Relay. .
—————— Announcement. By The Traffic Man-
JEBCT. L 16, Mar, 1923
~— Canadian Relay Fails. Report on re-
salts.. ... . L, 11, May 1923

Transcons——Da_ylight.
e Mgre Daylight Transcons. Announc-
ng................ 25, Sept. 1922

— Daylight Transcons Fail. Report on
Transcons of July, 1922, (F. H.
Schnell)............ 26, Sept. 1922

------- Announcing new tests and arrange-
ments, {(F. H. Schnell)

30, Nov. 1922

- Preliminary report on tests.

29, Jan. 1923

Transpacific Reception Records.

—- Pacific Completely Bridged by Ama-
teurs. Ship operators’ logs.

27, Feb. 1923

- Some More Records. 6XAD’s trans-
mission to Australia...16, Dec. 1922

-— Transpacific Amateur Reception. Ship
operators’ log.......... 24, Jan. 1923

— Across the Pacific Again. Further DX
Tecords.. . v i e oe s 11, Mar, 1923

U. 8. Sigs Heard in Iceland. Brief report.
47, Mar, 1923
J. 8. Will Send Standard Waves for A.R.

R.L. Details and schedule of WWV
transmission.. ........... 28, July 1923
Working Fvery District in One Night. Re-
port of 1CCZ............. 31, Nov. 1922
CONVENTIONS
Canadian Convention. Report on First
Convention.............. 33, Nov. 1922
Pakota Division A.R.R.L. Convention. Re-
POTt ONu. v v envn i vnnsnn 66, Nov. 1922
Fourth Annual New England Convention.
Announcement of......... 54, Mar, 1923
- Report onm............. 11, May 1923
Fourth District Radio Convention. An-
nouncement of............ 65, Oct. 1922
Michigan State A.R.R.L. Convention. An-
nouncement of........... 63, Feb, 1923
-— Report on............ 55, April 1923
Northwestern Divisjon A.R.R.L. Radio

Report on. )
45, Aug. 1922
Second District Convention Big Success.

Convention & Show.

Report on............... 63, Feb., 1923
Second Ohio A.R.R.L. Convention at Colum-
bus. Report on.......... 20, June 1923
South Dakota Radio Convention. Report
1032 63, Feb, 1923
Third Radio Distriet Convention. An-
nouncement of,.......... 54, Mar, 1923

{M. Adaire Garmhausen}
13, June 1923

EDITORIALS.
“About This Lid.” Re voluntary quiet
hours......oviivv .. 42, Deec. 1922
“All Set.” Urging amateurs to enter
Transatlanties........... .41, Dec. 1922
“Amateur Regulations.” Recommendations
of A.R.R.L. Board to Commerce.
35, June 1923
“Broadcast Stations Co-operate.” WFAA
stands by during Transatlanties.

48, Dec. 1922
“Bugaboo Nr. 1284567890.”

- Report on.

Anti-amateur
ordinances and Atchison opinion.
52, May 1923
“Canadian Manager, The.” Appointment
of W, €. ¢. Duncan.....33, April 1923
“Carrying On.” Against giving BCLs en-
tire evening............ 324, Sept. 1922
“City Ordinances.” How to combat anti-
amateur propaganda.....32, April 1923
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“('lipping Cloupons.” Urging members to
zend in newspaper clippings. ]
32B, Sept. 1922

“Conversion of a BCL, The.” [nterest of
vode vs, broadeasts........ 2, Feb, 1923
“C.W, Licenses.” Spark Iicense not good
for CW......0 0. ... 30, Mar. 1923
“December Transatlanties.” Urging quiet
during reception period... .45, Nov, 1922
“Dern the Amateur.” Re Bustan interfer-
BNCE FePOTte. v o v v v 36, June 1923
“Noes This Bhoe Fit You?” Interference

during Transatlantic reception period.
41, Feb, 1923

“Exceisior!” Excellent records of preced-
ing month.. ... ............39, Jan. 1923
“Exhibition Epidemies.” A.R. R L. policy re
radio shows..............2 7, Aug. 1922

Aspects uf summer and
fall merchandising......32A, Sept, 1922
“Girding Up Our Loins.” Against en-
croaching demands of BCLs. . 41, Oct. 1922

“Fall Reopening.”

“Good Old Summer Time, The.” Urging
rebuilding of stations.....38, July 1223
“Great Trip, A Schnell’s western trip.
29, Aug. 1922

“Hil” Re srticle “Is the Amateur Doomed.”
43, Nov. 1922

“How Cum?” Against the spark
51, May 1923
“McWilliams vs. Bergman.” Report on

case and A.R.R.L. action.. .40, Jan, 1923
“National Radio Week.” Interest novices
in amateur radio......... 43, Dec. 1922

“New Field, A.” Re short wave work.
29, Mar. 1923

“Nuisance, A.” Against unnecessary
CRINg.. .. iiiin e 42, Dee. 1922
“Ouch!” Radio pocket blamed on ama-

BOULS.. v oo fev o nvnanacns 52, May 1923
“OST's  Family.” Re Distriet amateur
publications.. ............ 41, Feb, 1927
“Roanoke, The.” Congratulatmg; Division
on good showing......... 45, Nov. 1922
“San Diego.” Re lack of co-operation.
28, Aug. 1922
“Sectional Organs.” Urging :,upport of
District papers........... 41, Oct. 1922

“Status of the Amateur.” Detailed account
of pas’c and pending leg'lslatlve changes.

35, July 1923
“Thanks.” For articles contributed +to
[ 1 A 48, Oct. 1922

“These Funny Numbers.” hxplaming page
numbers of September 1922 issue.
32B, Sept. 1922
“To Be or Not To Be.” Progress of White
Bill in Congress......... 29, Mar. 1923
“Unscrambling the Eggs.” Advocating 7.30
to 10 P.M. voluntary quiet period.
31, April 1923
“Voluntary Lid, The.” Announcing A.R.
R.L. policy re quiet period.
44, Nov, 1922
“What Would You Do Without QST?”
Urging support of QST advertisers.
43, Oct. 1922

“What’s The Idear?” Against “rubber
stamp” messages........ 33, April 1923
“White Bill.” Urging amateur support of.
40, Jan. 1923

“Why Not G.M.T.7” Advlsabxhty of using.
42, Oct. 1922

“Your Pen in Hand.” Calling for con-
tributions to @ST......... 29, Aug. 1922

EXECUTIVE COUNCILS
New England Radio Execentive Council.
Report oo, . vvvvvinvns, 68, Oct, 1922
Poultney Executive Radio (Jouncﬂ Time
division recommendations.. .65, Jan, 1923
Radio Council of Southern New England.

Offcers.. v vevennnnnnnnn. 62, Dec. 1922
Second District Executive Radio Counecil.
New developments......... 67, Dec. 1922
Seventh District Executive Council, Re-
POPE ONes v e v s e 654, Feh. 1923
— Council formed. (H. F, Mason)
25, Mar. 1923
Third District Radio Council. Preliminary

announcement of.. ........ 64, Jan. 1923

GENERAL SUBJECTS

“Amateur Interference.” BCL vs. amateur.
Reprint from “Modulator.”
13, Aug. 1922
Amateur Radio Again Proves Its Worth,
Rescue of Cleveland Coast Guard man
from erib.. ... .. .0 ..., 50, May 1923
“And the Land Shall Be Visited bv Plague.”
Fiction article by “The Prophet.”
30, Oect, 1922
Annual Report of the Traffic’ Manager.
Year ending Feb, 1923....27, April 1923
A.R.R.L. Message Traffic. Curves of spark
vs. C.W. traflic. (F. H. Schnell)
19, Dee, 1922
Brush with the Cops. Troubles of 20M.
(F. B. Ostman)........... 29, Dec. 1922
“Comment les Appeler?”. Re identification

of foreign amateur call letters. (Lloyd
Jacquet) . .......0ivn, 20, Dec, 1922
Concerning Amateur Interference with

Broadcas’c Reception. Digest of Bustan
report.. s i 33, June 1923
Death of "James L. Autry. Announcement,

40, Oct. 1922

Ether vs. Magnetic Field. As applied to
radio transmission. (J. E. Stuart)

80, Oct, 1922

Greatest of All Amateurs. Article on G.

Marconi. (H., P. Maxim) .80, Sept. 1922
“Ham What Am.” Story of New York
hamfest. Anon........... 38, Deec. 1922
Learning the Code. Practical advice. (H.
F.Mason}).......ooeuunnn. 52, July 1923

Listening for Europe. Re Transatlanties
and receivers best suited for reception.
(P. F. Godley)........... 33, Dec. 1922

On Being an Amateur. Why is an ama-
teur and what. (H. F. Mason)

59, July 1923

Our A.R.R.L. Board of Direction. Photo
of Chicago Board meeting..26, April 1923

Pioneer in High-Powered Stations. “SA”
in 1904, Description and photos of San

Juan station. By “An Old Timer.”

39, Oct., 1922

QSO Porto Rico. Announcmg trafic to

P.R. with description of Station 401,

40, Nov. 1922

Radio Hound. Descrlptlon of radio con-
trolled car at Seattle .33, Jan, 1928
Radiophone Job in (}hma Robt. F. Gowen

36, Nov. 1922



(The Old Boy)
35, Jan. 1923
{The 0Id Man)
16, Nov. 1922
(The 0Oid Man)
23, July 1923
Different styles in

Reminiscence.
“Rotten QRM.”
“Rotten Rectifiers.”
Signal Report Cards.

contest................. 17, June 1923
“SO08—a la Wireless Willie.” = Fiction
article. (C. A, Lowry)...80, Dec. 1922
“Un Poste Amateur 8AB.” Uescnptmn of
French 8AB with circuits. {Lloyd

Jacquet) ... ..ol 22, Aug. 1922
Week in Baltimore with Portable Station
30I. Description of trip and station.
(John Evans, Jr.)........ 35, Oct. 1922
What the Department of Commerce Thinks
of Our A.R.R.L, Voluntary Lid. Letters
from Radio Inspectors.....19, Mar. 1923
What to Hear Tomght Burlesque on
broadcast program, (1ZE)
58, Feb. 1923
Which Way Does the Current Flow? Dis-
cussion on old and present theory. (8.
G, McMeen)............. 68, July 1923
Why Kilocycles? Advantages of kilocycles
over wavelength, (A. N. Goldsmith)
32, June 1923
Your Station. According to Underwriters.
List of approved lightning protectors.
46, May 1923
6ZH QGraduates by Radio. Account of
Picker’s school gnaduation..18, Apr, 1923

GO{’ERN MENT DEPARTMENTS
—-LEGISLATION

Bureau of Standards (alls Standardization
Meeting. Announcement and purpose of.
10, Jan. 1923
— Conference on Radio Standardization.
Report on progress.. .27, Mar. 1923
“By Request.” Petition of Plainﬁeld Radio
Association to Senate re alleged tube
monopoly and tariff restrictions.
53, Sept. 1922
QRM with Broadcasts. Question put to
Department of Commerce re amateur
liability in interference cases,
57, Aug. 1922
Second National Radio Conference. Re-
port on........oiia., 12, May 1923
—- Amateur Regulations. Editorial re
recommendations of A.R.R.L. Board
to Department of Commerce,
35, June 19238
~ Status of the Amateur. Detailed ac-
count of past and pending legislative
changes. Editorial....3h, July 1923
U. 8. Will Send Standard Waves for A.R.
R.L.  Details and schedule of WWV
transmission............. July 1923
What the Department of (,ommerce Thinks
of Our A.R.R.L. Voluntary Lid. Letters

from Radio Inspectors.....19, Mar. 1923
White Bill. Editorial urgmg amateur sup-
port.. ... ... e 40, Jan, 1923

— Hearings on the White Bill. Suggested
amendments of A.R.R.L. Board and
report of Hearings. (H. PP. Maxim)

‘ 23, Feb. 1923
-~ “To Be or Not To Be.”

3 ; Progress of
White Bill. Editorial..29, Mar. 1923

LITIGATION

“Bugaboo Nr. 1234567890.” HEditorial re
anti-amateur ordinances and Atchison
opinion.. ... oo v e 52, May 1923
Jity  Ordinances. How to combat anti-
amateur propaganda.....32, April 1923
Important Litigation. ﬂlscus510n of R.C.A.-
Grebe-Bunnell suit........ 38, Feb, 1928
McWilliams vs. Bergman, Editorial pre-

senting case and A.R.R.L. action. -
40, Jan, 1923

LOOPS—RECEIVING
Receiving Loop Design. Dimensions for
short wave loops......... 17, May 1923
Signal Corps Loop Set. Description with
PhOEO. . v s e e veneeaneenns 40, Feb. 1928

LOOPS—TRANSMITTING
Loops for Sending., Directions for oper-
38, May 1923
— References and bibliography.
39, May 1923

Loop Transmission. 1XP system with cir-

cuit, (L. 'W. Blshop)..._... A J_an 1933

Signal Corps Loop Set. Description with

photo.. ..ot 40, Feb. 1923
MACMILLAN

ARCTIC EXPEDITION
Amateur Radio Shoves Off for the Pole.
Details of .expedition....... 7, July 1923
Arctic Explorer to Communicate with Am-
ateurs. Announcing MacMillan Trip. (J.
K, Bolles} ...vvvvv vt 9, June 1923
Practical Operating Dope. h(hedules

12, July 1923
Station WNP on Board the

“Rowdoin.”
Description of installation...9, July 1923

METERS

Ammeters vs. Voltmeters. Advantages and
disadvantages of each for receiving and
transmitting tubes. (R. O. Miles)

83, Oct. 1922

— Favoring the Voltmeter., (J. 1. Thomp-

163 01 1P 77, Jan. 1923
--------- F‘1lament Adjustment. (8. L. Chis-
holm)............... 78, Dec. 1922
----- - More On Filament AdJustment {W.
C. White)........... 77, Jan, 1923

Applicatiton of Measuring Instruments to
Radio. Various types of meters with
good and bad points. (J. H. Miller)

20, Aug. 1922

Hoyt Peep-Hole Meter. Photo and descrip-

BHOT s v v eeeee e e eeens 70, May 1923
Short-Wave Oscillator.  Description, for
calibrating, (Elliott White)

47, May 1923

SOS to Meter Makers, Need for high volt-
age meter............... 59, Mar. 1923
100 to 3000 Meter Oscillator. From Bustan
PAPET. . vttt e 48, May 1923

POWER TROUBLES & WIRING
Induction from Telephone. Trouble caused
by bell ringing magneto, (S. R. Wilson)
57, Sept. 1922

Why Filament Transformers “Go West,”



(‘hppmg Coupons.” Urging members to
send in newspaper nhppmgs
328, Sept. 1922

“Conversion of a BCL, The.” Interest of

code vs, broadcasts ........ 42, Feb, 1923
“C.W, Licenses.” Spark license not good
for CW.ooo ool 30, Mar. 1923

“December Transatlantics.” Urging quiet
during reception period... .48, Nov. 1922

“Dern the Amateur.” Re Bustan interfer-
@NEe PePOLt.. v v v v e v oo 36, June 1923

“Does This Shoe Fit You?” Interference
during Transatlantic receptu{n period.

Feb, 1923

“Excelsior!” Hxcellent records of preced-
ing month.. ............... 9, Jan. 1923
“Exhibition Epidemics.” A.R. R L. policy re
radio shows.. ............ 27, Aug, 1922

“Fall Reopening.” Aspects of summer and
fall merchandising..... u‘.A, Sept, 1922
“Girding Up Our Loins.” Against en-
eroaching demands of BCLs.. 41, Oct, 1922
“Good Old Summer Time, The.” Urging
rebuilding of stations.....38, July 1923
“Great Trip, A" Schnell’s western trip.
29, Aug. 1922
“Hil” Re article “Is the Amateur Doomed.”
43, Nov. 1922

“How Cum?’ Against the spark.
51, May 1923
“MceWilliams vs. Bergman.” Report on
case and A.R.R.L. action.. .40, Jan, 1923
“National Radio Week.” Interest novices

in amateur radio......... 43, Dec. 1922
“New FKield, A.” Re short wave work.
29, Mar. 1923
“Nuisance, A.” Against -unnecessary
CRINE.. e i it ianennns 42, Dee. 1922
“Ouch!” Radio pocket blamed on ama-
BOUTE. . o pe v iarenenn 52, May 1923
“QST’s Famllv Re District amateur
publications.. ............ 41, Feb, 1923
“Roanoke, The.” (‘ongratulatmg' Division
on good showing......... 45, Noy, 1922
“San Diego.” Re lack of u)-operatlon
28, Aug, 1922
“Sectional Organs.” Urging support of

District papers........... 41, Qct, 1922
“Status of the Amateur.” Detailed account
of past and pending legislative changes.
35, July 1923
“Thanks.” For articles contributed to
LA A 48, Oct. 1922
“These Funny Numbers.” Explaining page
numbers of September 1922 issue.
328, Sept, 1922
“To Be or Not To Be.” Proga‘ess of White
Bill in Congress......... 29, Mar. 1923
“Unscrambling the BEggs.” Advocating 7.30
to 10 P.M. voluntary quiet period.
31, April 1923
“Voluntary Lid, The.” Announcing A.R.
R.L. policy re quiet period.
44, Nov, 1922
“What Would You Do Without @QST?”
Urging support of QST advertisers.
43, Oct. 1922
“What’s The Idear?’ Against “rubber
stamp’” messages........ 33, April 1923
“White Bill.” Urging amateur support of.
40, Jan, 1923
“Why Not G.M.T.?” Advisability of using.
42, Oct. 1922

“Your Pen in Hand.” (alling for con-
tributions to QST......... 29, Aug. 1922

EXECUTIVE COUNCILS
New England Radio Executive Council,
Report on............... 68, Oct. 1922
Poultney Executive Radio Counecil. Time
division recommendations.. .65, Jan. 1923
Radio Council of Southern New England.

Officers.. .. vvvvvenennnen. 62, Dec. 1922
Second District Executive Radio Couneil.
New developments......... 67, Dec. 1922
Seventh District Executive Council, Re-
POrt oM. o .t 64, Feb, 1923

(H. F. Mason)
25, Mar. 1923
Third District Radio Council. Preliminary
announcement of,......... 64, Jan. 1923

GENERAIL SUBJECTS

“Amateur Interference.” BCL vs. amateur.
Reprint from “Modulator.”
13, Aug. 1922
Amateuar Radio Again Proves Its Worth.
Rescue of Cleveland Coast Guard man
from erib.. .. ..o i, 50, May 1923
“And the Land Shall Be Visited bv Plague,”
Fiction article by “The Prophet.”
30, Oct. 1922
Annual Report of the Traffic Manager.
Year ending Feb, 1923....27, April 1923
A.R.R.L. Message Traffic. C‘urves of spark
vs. C.W. traffic. (F. H. Schnell)
19, Dec, 1922
Brush with the Cops. Troubles of 20M.
(F. B, Ostman)........... 29, Dee. 1922
“Comment les Appeler?”’. Re identification
of foreign amateur call letters. (Lloyd
dJacquet) ................ 20, Dec. 1922
Concerning Amateur Interference with
Broadcast Reception. Digest of Bustan
EcT 00N o N 33, June 1923
Death of James L. Autry. Announcement
40, Oect. 1922
Ether vs. Magnetic Field. As apphed to
radio transmission. (J. E. Stuart)
80, Oct, 1922
Greatest of All Amateurs. Article on G.
Marconi. (H. P, Maxim) .30, Sept. 1922
“Ham What Am.” Story of New York
hamfest. Anon........... 38, Dec. 1922
Learning the Code. Practical advice. (H.

—- Council formed.

T MAason) euv.verensnrnsns 52, July 1923

Listening for Europe. Re Transatlantics
and receivers best suited for reception.

(P.F. Godley)........... 38, Dec. 1922
On Being an Amateur. Why is an ama-

teur and what. (H. F. Mason)
59, July 1923

Our A.R.R.L. Board of Direction. Photo
of Chicago Board meetmg 26, April 1923
Pioneer in High-Powered Stations. “SA”
in 1904, Description and photos of San
Juan station. By “An Old Timer.”
39, Oct, 1922
QSO Porto Rico. Announcmg traffic to
P.R. with description of Station 40OI.

40, Nov. 1922

Radio Hound. Description of radio con-
trolled car at Seattle...... 33, Jan. 1928
Radiophone Job in China. Robt. F. Gowen

in China........oo0veuvs 36, Nov. 1922



-

(The Old Boy)
35, Jan. 1923
(The Old Man)
16, Nov. 1922
{The Old Man)
23, July 1923
Different styles in

Reminiscence.
“Rotten QRM.”
“Rotten Rectifiers.”
Signal Report Cards.

contest............oo.. 17, June 1923
“SO0S—a la Wireless Wllhe ”  Fiction
article. (C. A. Lowry)...80, Dec. 1922
“Un Poste Amateur 8AB.” Descrlptlon of
French 8AB with circuits. {Lloyd

Jacquet) ... ..., 22, Aug. 1922
Week in Baltimore with Portable Station
30I. Description of trip and station.
(John Evans, Jr.)........ 35, Oct. 1922
What the Depattment of Commerce Thinks
of Our A.R.R.L, Voluntary Lid. Letters
from Radio Inspectors.....19, Mar. 1923
What to Hear Tonight. Burlesque on
broadeast program. (1ZE)
58, Feb, 1923
Whiech Way Does the Current Flow? Dis-
cussion on old and present theory. (8.
G. McMeen) ............. 68, July 1923
Why Kilocycles? Advantages of kilocycles
over wavelength. (A. N. Goldsmith)
32, June 1923
Your Station. According to Underwriters.
List of approved lightning protectors.
46, May 1923
6ZH Graduates by Radio. Account of
Picker’s school gnaduation..18, Apr, 1923

GOVERNMENT DEPARTMENTS
—LEGISLATION

Burean of Standards Calls Standardization

Meeting. Announcement and purpose of.

10, Jan. 1923

— Conference on Radio Standardization.

Report on progress.. .27, Mar. 1923

“By Request ”  Petition of Plainfield Radio

Association to Senate re alleged tube
monopoly and tariff restrictions.

) 53, Sept. 1922
QRM with Broadeasts. Question put to
Department of Commerce re amateur
liability in interference cases.

57, Aug. 1922
Second National Radio Conference. Re-
POTt ONue vt v vt e v i ca e 12, May 1923
— Amateur Regulations. FEditorial re
recommendations of A.R.R.L, Board

to Department of Commerce.
35, June 1923
— Status of the Amateur. Detailed ac-
count of past and pending legislative
changes. HEditorial... .35, July 1923
U. 8. Will Send Standard Waves for A.R.
R.I. Details and schedule of WWV
__transmission............. 28, July 1923
What the Department of Commerce Thinks
of Our A.R.R.L. Voluntary Lid. Letters
from Radio Inspectors.....19, Mar. 1923
White Bill. HEditorial urgmg amateur sup-
Lo o R 40, Jan. 1923
— Hearings on the White Bill. Suggested
amendments of A.R.R.L. Board and
report of Hearings, (H. P. Maxim)

23, Feb. 1923
~— “To Be or Not To Be.”

3 Progress of
White Bill. Editorial..29, Mar. 1923

LITIGATION ‘
“Bugaboo Nr. 1234567890.” Editorial re
anti-amateur ordinances and Atchison
opinion.. ....ovviiie s 52, May 1923
City Ordinances. How to combat anti-
amateur propaganda.....32, April 1923
Important Litigation. Dlscussmn of R.C.A.-
Grebe-Bunnell suit........ 38, Feb. 1923
McWilliams vs. Bergman, Editorial pre-
senting case and A.R.R.L. action.

40, Jan. 1923
LOOPS—RECEIVING
Receiving Loop Design. Dimensions for
short wave loops......... 17, May 1923
Signal Corps Loop Set. Descrlp‘tlon with
photo.. .....ovvvvinnn 40, Feb. 1923
LOOPS—TRANSMITTING

Loops for Sending. Directions for oper-

F207 (o) « T 8, May 1923
— References and bibliography.
39, May 1923

Loop Transmission. 1XP system with cir-

cuit. (L. W. Bishop)......7, Jan. 1923

Signal Corps Loop Set. Description with

43 1 T] 1+ 40, Feb. 1923
MACMILLAN

ARCTIC EXPEDITION
Amateur Radio Shoves Off for the Pole.
Details of expedition....... 7, July 1923
Arctic Explorer to Communicate with Am-

ateurs. Announcing MacMillan Trip. (J.
K. Bolles)............... 9, June 1923
Practical Operating Dope. Schedules.

12, July 1923
Station WNP on Board the “Bowdoin.”
Description of installation.. .9, July 1923

METERS

Ammeters vs. Voltmeters. Advantages and
disadvantages of each for receiving and
transmitting tubes. (R. O. Miles)

83, Oct. 1922

— Favoring the Voltmeter. (J. L. Thomp-

SON) oo vveennnnnenons 77, Jan. 1923
— BFilament Adjustment. (8. L. Chis-
holm)............... 78, Dec. 1922
-~ More On Filament Adjustment. (W.
C. White) ........... 77, Jan, 1923

Applicatiton of Measuring Instruments to
Radio. Various types of meters with
good and bad points. (J. H. Miller)

20, Aug. 1922

Hoyt Peep-Hole Meter. Photo and descrip-

(< « S 70, May 1923
Short-Wave Oscillator.  Description, for
calibrating. (Eliott White)
47, May 1923
308 to Meter Makers. Need for high volt-
age meter.. ............. 59, Mar. 1923
100 to 3000 Meter Oscillator. From Bustan
PAPET. . o v s et v e s vanessans 48, May 1923

POWER TROUBLES & WIRING
Induction from Telephone. Trouble caused
by bell ringing magneto. (8. R. Wilson)
57, Sept. 1922

Why PFilament Transformers *“Go West,”



and How to Stop Them. Article with
circuits.. .o v iiv i 27, June 1923
Your Station Aeccording to Underwrlters
List of approved lightning protectlve de-
6, May 1923

RECEIVERS—DIRECT COUPLED

Another Reinartz Arrangement. Employ-
ing variometer inductance. (J. E.
Stuart) . ..o, 76, Dec. 1022

Another Simple Tuner. Descrlptlon and cir-
cuit. (D, H, Wallis)....71, April 1923
Radio Lizz. Receiver on Ford. (H. F.
Mason) ....ooviinvinnnnn 26, Dec. 1922
Simple Audio Regeneration. Reinartz
recommendations.......... 15, Oct. 1922
Single Circuit Receiver. How to make tune
sharply. Description and ecircuits. (L.
W. Austin) ............. 24, Aug. 1922
Some Further Improvements in My Tuner.
Introducing variometer tuned secondary.

(J. L. Reinartz).......... 12, Oct. 1922
RECEIVERS—GENERAL
Adapt-O-Phone Loud Speaker. Photo and
deseription.............. 26, Aug., 1922
Amplitrol.  Klosner intersbage amplifier

37 17] « N 74, Dec. 1922
Binding Posts. Eby Description and

Photo.. oo v vt 26, Aug. 1922
Bradleyometer. Non-induetive potentio-
a meter.. .. ..o 69, May 1923
0

ils.
~— Giblin Coils. Description and photo.
24, Aug. 1922
Notes on operation

(“A. Novice”)

— Honeycomb Coils.
of different sizes.

54, Sept. 1922

— Long Wave Receptlon Answering

article by “A. Novice.” (A. L.

Groves) . .....c00unn.n m, Oct, 1922
Condensers.

— Cardwell Condenser. Description and

photo............... 65, June 1923

e (“hat About Variable Condensers Con-

siderations in good condenser con-
struction. (N. A. Woodcock)

i ' 1, Dec, 192%

— Re Variable Condensers. What me-

chanical and electrical considerations

involved in good variable condensers.

(B. B. Skeete)...... 72, April 1923

— Variable Condenser. 3rd District Con-

vention paper. Answers article

“Re Variable Condensers.” (E. L.

Powell)............. 70, June 1923

— Vernier Condenser of Q. C. White Co.

72, Dec. 1922
F-F Battery Booster. For charging 100

volt “B” batteries........ 70, May 1922
Klaus Rotary Switch. Description and
PROEO. . v e s ivneeuneannns 25, Aug. 1922
Pot~Rheo of Acme Apparatus Co.
78, Dec. 1922
Potentiometer of Cutler—Hammer Co.
, May 1923

Receiver Plate Supply from A C. Article.
(S. T. Woodhull)........ 13, April 1923
Recording Signals. “Dictaphone” recorder.
22, Dec, 1922

Rheostats, Vernier.
— Cutler-Hammer rheostat. New appar-
atus.. ...o. Cheenaes .74, Dec. f922

New apparatus.
74, Dec. 1922

New Apparatus
73, Dec. 1922
New apparatus.
74, Dec. 1922

— Jenkins rheostat.
- Jewell rheostat.

- Thordarson rheostat.

Series Parallel Switching. Circuits.
66, Jan. 1923
Simple Audio Regeneration. Method ad-
vocated by Reinartz....... 15, Oct. 1922
Socket, tube, of Alden-Napier Co. New
dpparatus .............. 72, Dec, 1922

Some Effects of the Distributed Capacity
between Inductance Coils and the Ground.
Conclusions from Bustan tests.

79, May 1923

Some Tuners That Work Below 200 Meters.

Description with cireuits. (A. L. Bud-
long) . v iiiierienann 25, July 1923
Tempometer. Time conversion g,hart New
apparatus.. .. ....oo00aenn 69, May 1923
Tube Supply from A.C. Descmptlon of
French gystem............ 40, Oct. 1922
Variocoupler of Queens Radio "Co.  New
apparatus............... 26, Aug. 1922

RECEIVERS—LOOSE COUPLED

Coils for C.W. Reception. Further data
on construction of Groves coils.

Ref. 9, Jan.. 1922

(A. L. Groves) 18, Aug, 1922

French Amateur’s Circuit. Description of

audio frequency ampliier of G. Perroux.

24, Dec. 1922

Honeycomb Ceils. Notes on operatlon of
~ different sizes........... 54, Sept. 1922
Long Wave Help. Use of large honey-
combs. (W. W. Lindsay) . .79, Dec. 1922

New Method of Controllmg Regeneratlon
The Four Circuit Tuner. Article with
_ photo. (L. M. Cockaday) . .29, June 1923
Simple Audio Regeneration. Reinartz
recommendations.. ........ 15, Oct. 1922

RECEIVERS—NEUTRODYNE

Inductive  Neutrodyne Receiver. Descrip-
tion with cireuit. (A. E. Banks)
A T4, July 1923
Notes on the Neutrodyne. Purther practi-
cal operating data. (G. L. Bidwell)
19, June 1923
Tuned Radio Frequency Amphncatlon with
Neutralization of Capac1ty Coupling.
R.C.A. Paper. (L. A. Hazeltine)
7, Apr. 1923

RECEIVERS—
SUPER-HETERODYNE

Building' a Super-Heterodyne and Making
It Work, Description with photo and ecir-
cuits. (0. A. Kimball)..19, April 1923

Notes on a Super—Heterodyne Descrlptlon,‘
photos and diagram of F‘xperlmenters
Information Service set. (C. R. Leutz)

11, Dec. 1922

RECEIVERS—
SUPER-REGENERATIVE
Another Month of Super-Regeneratlon.
Further developments. (K. B. Warner)

B 16, "Oct. 1922



