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Cunningham Lubes
are  rovered  hou
paternis a’ulnl
15-0¥,
3013,

for 'cmull £,
ewperimenial o nu”
nmeni wse
rUudio conmini-
cudion.
Any other wse 2
be W fre
ek,

AU PR

ranch

“Fuhas

ine  in

Chicago

The Standard Tube of the
World for

RADIO
RECEPTION

The Radio Tube, through radio tele-
phony and public broadeasting, has
heen Jargely instrumental in estab-
lishing the new and increased inter-
osp to humanity attuned to Radio.
This iremendous progress in Radio
ims brought lopment
of radio reee s pesulting in
¥ eception of voice cmd nusie
‘hroughout the broadcast world.
Cynnineram  Radio Tubes are the
prndu“t of years of research and
‘wuﬂu]ual work by the enginesrs
nf thai great scientific organization,
he Research  Laboratory of the
Electrie Company.

# Cunningham Radio Tube
f to meet the ;*equlrempnts
your particular ask your
alar,

. PRICES  ON
CUNNINGHAM
Fonrke RADIO TUBES
Now in Effeci
C-301A—5 Voltgi-4
Ampere hlame'r:‘tl

.06

HELON
tahle bv
Bay

arnd

1.200— ants
amp. }Jrv Battery
Amp. $5.00 ]|

5 Volts Gas
0 Content,  Detector

mp.
6,00
C-12 — Similar tn
C-11 with stand-
 ard base ....$5.00

Special Base #




HAT is the question every radio
dealer hears today. *“Is it a genu-
ine Radiotron?” Be sure to look for

Thi bol of
quality is your “RADIOTRON” and the RCA mark on
protection .
RADIOTRONS the vacuum tube—to be c.ertam of clea:r
Radiotron WD-11 $5.00 reception and long service. There is
Radiotron WD-12 3$5.00 o A
Radiotron UV-199 $5.00 a Radiotron for every type of receiver.

Radiotron UV-200 $5.00
Radiotron UV.201-A $5.00

Send for free hooklet thel describes all i !
Radiotrons giving their characteriatics and And be sure you get it
eirewit diagrams.

Ask for the one you want by its name.

: s M RADIO (CORPORATION OF AMERICA
Radio Corporation of America P enr 306 (Adirens e moavest
Sales Offices: you.)
233 Broadway, New York 10 So. La Salle St., Chicago, Il Please send me your free Radio-
433 California St., San Francisco, Cal. tron Booklet.
Name
R A D I 0 I R. 0 N =
City R.ED,
Reg., U. S, Pat, Off, Statf!
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ACME prize contest
winners!

Here are the names of the winners of cash prizes in the
AEME Prize Essay Contest on the subject: “How
radio frequency helped me eliminate interference.”®

First Prize $250

MAJOR DOUGLAS H. NELLES
537 Percy Street,
Ottawa, Ontario

Second Prize $150

€. A. LIDDALL
4342 N, i5th Street,
Philadelphia, Pa.

Third Prize $100

EDWARD C. THOMPSON
35 Ivy Street,
Boston, Mass.

*The idea of the contest
was not necessarily to get
the greatest distance or the
greatest number of different
stations logged, but the best
actual information on how
radio frequency helped to
eliminate interference.
Names of other prize win-
ners on request.

ACME APPARATUS COMPANY

ot o | ua— . —— T (ake SOEE TS ot

ACME APPARATUS COMPANY E
Dept. 29, Cambridge, Mass,

Gentiemen: Kindly send me vour jatest cata- E
E iog of:

[ | Transmitting Apparatus
E {1 Receiving Apparatus
| [1 Booklet wn Amplification without Distoriion
E {Enclose 10¢)

Name -
Address g

Although this contest was
open to all, whether they
used Aeme Transformers or
not, it was a fact worthy of
vour attention that 70 per-
cent of those who mentioned
the apparatus used, wused
Acme Transformers.

Dept. 39 Cambridge, Mass.

For best results use ACME
Apparatus throughout

A-2 Audio Transformers

R-2, B-3 and R-4 Radio Trans.
formers

30 K.C. Transformers for long
wave M.F. circuits

LW, Transformers

L.owest Loss VYariable Condensers

Potrheo

"~ for amplification

2

ALWAYS MENTION ST WHEN WRITING TQO ADVERTISERS
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A. D M Central Ont.
Manager

Manager

ADM. Saskatchewan
A.D.M. Manitoba

Manager

C. H. Stewart St. David’s, Pa.

A, B, Goodall 1824 Ingleside Ter. Washington

G. L. Deichmann, Jr. Chapel Gate Lane, Ten Hills, Baltimore

A. G, Wester, Jr. 1075 Chancellor St. Hilton

H. W. Densham 140 Washington St. Collingswood

B, M, (Glaser 845 K. 13th St. Brooklyn

8. Woodworth 425 Brownell St. Syracuse

4. F. Raun 2085 ¥, Kingston &t Philadelphia

P. BE. Wiggin 714 Johnston 8t. Wilkinsburg

H. H. Layton %05 Washington $t. Wilmington
CENTRAL DIVISION

k. H, Mathews .3;! S. Mich. Ave Chicago, IlL

(AN 8 [)arr 187 Hill Ave,, nghland Pk. Detroit

. E. Nichols 539 Weadoek " Ave, Adma

N. €. Smith 1036 N. Dearborn St. Chicago

', N, Crapo 443 Newton Ave. Milwaukee i

M. W. Hutchinson 1222 Washtenaw Ave. Ann Arbor, Mich.

D J. Angus Rm 66, ¥. M. C. A, Indianapolis

4. €, Anderson CGlengarry Farm Lexington
DAKOTA DIVISION

. C. Wallace b4 Penn Ave, N. Minneapolis

D. ¢. Wallace 54 Penn Ave. N. Minneapolis

Ovville Wheelon 900 1, Capital Ave, Pierre

Bert Wick 1025-3rd St. Devils Lake
DELTA DIVISION

W. W. HRodgers 11u6 Union Ave, Memphis, Tenn.

V. L. Rosso Hox 415 Plaquemine

W. L. Rennon University Post Oftice Mississippi

W. (. Hutcheson Wind Rock

Dr. L. M. Hunter 2071 Main St. Little Rock

EAST GULF DIVISION

H. L. Reid ¥, 12th St. Apt. 8 Atlanta, Ga.

A. DuPre ‘)qu Woﬁ'ord bampun Spartanburg

V. €. Melllvaine 106 W, 3rd § Sheflield

C. P. Clark /o Western Umon Tel. Co. Jacksonville

T, M. Keith 801 Highland Ave. Atlanta

Luis Rexach Box 819 San Juan

R. H. Tormo Avenieda de Italia No. 29 Havana
MIDWEST DIVISIO

H. Quinby x 134-A, Rt. 8 Omaha, Nebr.

D . Watts 116 Highland Ave Ames

L. B. Laizure ®020 Mercier St. Kansas City

Clifford Petﬂ Tonganoxie
EW ENGLAND DIVISION

I3 '\-’ermilya Mattapoisett, Mass,

D. B, Fancher 86 Franklin 5t Westerly

B. H. Stevens 118 Brook &t. Manchester

W. W. Hall 3915 Union St. Burlington

1. Hilton 20 Wood St. Lewiston

A, 8. Meleun 585 Armory $t. Soringfield

B. H. Ch ase 39 Chester Ave, Winthrop

D, € 8 Comste 1622 Main St. K. Hartford

NORTBWESTERN DIVISION
(tlenn E. West Polytechnie, Mont.
H. Cutting Box 517 Bozeman

E.
bvetett Kick
LaVerne Kartin

P,

{reo, Sturley

J. ¥. Wohiford

ATLANTIC DIVISION

3802 Hoyt Ave.
428-14th Ave. 8.
1633 Williamette 8t.
208 F 17th St.
PACIFIC DIVISIO

R. Hoppe

E. McCreery, 628 W. 49th st.
. L. Gooding Box 1756
M. Lewis 211 West St.
. B. MeCreery A28 W. 49th_St.
. R, Coles 16 Ellenwood Ave.
. Garrette
. A. Cantin Punkx st.
ROANOKE DIVISI
. 'T. Gravely »H4 Mam St.
1. Bock Main St.

118 Cambridge Ave.

T, M. Simpson Peoples Nat'l Bank Bldg.
ROCKY MOUNTAIN DIV'IS ON
N. R. Hood 102 Ash St.
H. . Wilson c/‘o Deseret News
P, M. Sepal 414 Interstate Trust Bldg.
P. N. Mitchell Box 575
WEST GULF DIVISIO
. M. Corlett 2615 Catherine §t.
T.ouis Faleoni Rox 421
3. B. Whartenby 211 News Bldg.
B, A, Sahm Box 569
W. B. Forrest. Jr 502 Royal St.
ITIME DIVISION
W, <. Borrett 14 Sinclair St.
W. Hyndman .
T. B. Lacey N. B. Power Co.
ONTARIO DIVISIO
. H, Langford 268 Cheapside St.
Wm. Choat 241 Roberts St.
QUEBEC DIVISIO
J. V. Argyle 493 l)ecar!e Blvd,
WINNIPEG DIVI
J. B. Brickett 260 Athabaska st., E.
E. L. Maynard Box 389
Nxcholson .597 Burnell St.
VANCOUVER DIVISION
A. J, Oher Cor. Miin & Minerva Sta.

Everett
Nampa
Eugene
Vancouver, Wash.
Los Angeles
Douglas

no

Los Angeles
TLos Gatos
Coluso
Honolulu, 7. H.

Danville, Va.
Farmington
Roanoke
Winston-Salem

Casper, Wyo.
Salt Lake City
Denver
Greybull

Dallas, Texas
Roswell

Enid

New Braunfels
Waxahachie
Dartmouth, N. 8.
Chariottetown
St. John

London, Ont.
Toronto

Montreal

Moose Jaw, Sask,
Morse
Winnipeg

Vulean, Alberta



“The Suge aitends o the
inner und not to the outer.”
e fgtr Fone

The wise buver of a radio
receiver is not misied, he
tooks inside the cabinet.”

Cirebie Regenerative
Hevvivers are licensed
under Armiteong 0.8
Pag, WNow 1,113,145,

inspection of many receivers reveals
Ao but one large shield to prevent body.
capacity effects. As a result of research, each
tuning control on a GREBE Receiver has its
ownaluminumshield of special size and shupe.

This is just one of many details of crafts.
manship which make for the high efficiency
of GREBE Receivers., :

sk your Dealer ov write
: ‘A H GREBE & CO, Inc.
Van W od Richrmond Hill, Ny,

Wistern Branefis 451 Fose 3rd Srreel, Lot Sageles, Cal.

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

The American Radio Relay League, Inc., is a national non-
commercial association of radio amateurs, bonded for the more
effective relaying of friendly messages between their stations,
for legisiative protection, for orderly operating, and for the prac-
tical improvement of short-wave two-way radio telegraphic com-
munication.

It is an incorporated association without capital stock, char-
tered under the laws of (Clonnecticut. Its affairs are governed by
a board of Directors, elected every two years by the general
membership. The officers are elected or appointed by the Direc-
tors. The League is non-commercial and no one commercially en-
gaged in the manufacture, sale or rental of radio apparatus is
eligible to 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 amateur
affairs,

Inquiries regarding membership are solicited. Ownership of
a transmitting station, while verv desirable, is not a prereguisite
to membership: a bona-fide interest in amateur radio is the only
essential. Correapondence should be addressed to the Secretary.

OFFICERS
Traffic Manager
] T ‘.: 1‘
President ; F i tﬁ’i “T&HNE:\_{“L Treasurer
HIRAM PERCY MAXIM Hartt dauhb . A. A, HEBERT
Hartford, Conn. Hartiord, tonn, Hartford, Conn,
Vice President Canadion General Manager Secretary
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Standard Time for Quiet Hours!

ITH the advent of PDaylight Saving
\X/ Time in many parts of the cuuntry

much confusion is discerned on the
amateur air in the observation of Quiet
Hours, some amateurs are following stand-
ard time, some daylight saving. To clear
this up let us say us plainly as possible
that standard time must be observed for
the silent period, and that amateurs who
are basing their QRX period on daylight
saving time because their town has ad-
vanced the c¢iock an hour for the summer
are violating the regulations as certainly
as if their act were intentional. Be care-
ful about this, fellows, or trouble will re-
sult for you. The Bureau of Navigation
has rvuled that a nationally uniform plan
must be followed, and that the quiet hours
shall be observed in standard time whether
ur not our individual communities adopt
D.8.T. during the summer.

Expansion of Silent Period
During Summer

T is probable that we amateurs will be

asked by the Bureau of Navigation to

stand by an additional hour during the
time that daylight saving time is in vogue.
The qulet hours are designed to protect
listeners-in from local amateur interference,
and were set originally to embrace a period
which the Bureau considered as represent-
ing adeqguate codperation vn the part of the
amateurs. Daylight saving time, while no
fault of ours, has brought about a con-
dition where this adeguate protection is no
longer grented local listening for even tho
all amateurs observe standard time in their
guiet hours {which is correct) some listen-
ers will be on une time and some another,
and the same is true of the broadecasting
stations to which they listen. Frequently
there is no system whatever to the adop-
tion of D.S.T. 1If it went solid by states
it wouldn’t be so bad, but often the rural
districts keep on standard time while the
cities adopt D.S.T., and sometimes adjacent
towns are on opposite plans. In the result-
ing confusion the listener-in is not accorded
the contemplated protection.

ft is up to us to see that he gets it.
The same reasoning that demanded that
we have auiet hours in the first place
makes it very desirable that we acquiesce
whole-heartedly to the Bureau's proposal

to expand the silent period an hour. Many
of the western states, and more particularly
the northwestern, do not follow daylight
saving time, but the Bureau feels that any
plan put into execution should be uniform
thruout the entire country, as it is probable
that the 8’s and 7’s will be asked to give
with the rest of the amateur world. Just
what form the proposed expanded hours
will take we do not know, but probably
either 7 to 10:30 p.M. or 6:30 to 10 p.M,,
stundard time.

All of us should understand clearly that
this regulation, when and if it comes, will
not represent a dangerous further abridg-
ment of our privileges. It will not be per-
manent; it will be but for the duration of
Daylight Saving Time this summer; and
the regulation quiet hours of & to 10:30
p.M. will again apply with the abandon-
ment of D.S.T. in the fall. With this in
mind, and because the order will be really
necessary to achieve the thing that we have
a silent period for, we urge upon all ama-
teurs a cheerful and whole-hearted compli-
ance in the interests of codperation.

Mutual Aid

B sometimes wonder if amateurs
W vealize how much the radio trade—

manufacturers and dealers alike—
really means to them. Although it has
faults—any trade of its youth and size
has—yet it is continually improving in the
quality of apparatus presented and the
service vendered,

The *“summer slump” is a thing of the
past. Nevertheless there is bound to be
a decided falling off in the radio business
in warm weather as against that done in
the fall and winter. Any business oper-
ates most efficiently for itself and its custo-
mers when it ¢an maintain an even yearly
sales mverage.

Here's where you men can do yourselvas
and the trade that serves you some real,
practical good. Ulse the coming wonths
when traffic is lightest and QRN worst to
averhaul and refit your set. You can get
wood ideas from our peading pages. Put
them into operation in your shacks this
summer, and buy the apparatus neecessary
from ST’y advertising section whenever
you e¢an, mentioning QST in the process.

The radio trade is honestly trying to help
vou get what yvou need. Here’s your chance
to return the compliment and help them
wet what they want, morve summer sales.
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The Radio Tax [s Eliminated

URING April an ill-advised suggestion
D on the part of the Senate Committee

on Finance, considering the revenue
measure, to place a 10% excise tax on all
radio apparatus and parts, caused quite
an alarm throughout every branch of radio
in this country.

Whatever differences the various branches
of radio activity may have amongst them-
selves were forgotten in this common dan-
zer, and everybody went to work to point
ont the injustice of the proposed levy. It
had come without warning and the time for
an organized effort against it was very
short. The trade associations formed emer-
geney eomimittees, and most of the broad-
casters put out appeals to their listeners,
telling them what this tax would do to them
and urging their colperation in its elimina-
tion. The tax would have affected us ama-
teurs as much as anybody, for it would

have added 10% to the cost of all our
equipment. A rush broadeast was put out

by our Traffic Depariment and covered the
eountry from coast to coast, calling upon
members and clubs to protest to their Sena-
tors, and messages of opinion were solicited
from hundreds of mayors of towns and
cities and forwarded to Senators in Wash-
ington via amateur radio.

These eiforts had their effect, for om
May 2d the Senate threw out the proposed
tax by & vote of 40 to 13, after a lively
discussion which showed that the Senators
had been flooded with. protests since the
levy was tentatively placed in the hill,

It is well, The tax would have been a
most unfair one. Considering experimental
radio only, it would have put a heavy dis-
couragement on a work that should have
every encouragement:” It would have taxed
an infant industry not yet stabilized, one
which is giruggling with many difficult
problems. If radio were purely an amuse-
ment, the idea of an amusement tax or a
luxury tax might have been more easily
entertained, but radio is essentially an
educational medium of unprobed potentiali-
ties, and it would have been most unfor-
tunate to handica%) and delay its endeavor
to stabilize itself by so discouraging a
thing as a heavy tax. 'This seems so ob-
vious that one may be permitted to wonder
how the ambition to tax it ever avose in
the breasts of the Senate Finance Com-
mittee. And right there a most illuminat-
ing discovery is made!

The Senator from Connecticut who is a
member of the Committee answers our pro-
test by saying that “the Committee was
informed that the manufacture of these
parts was very largely controlled by one
concern, consequently, the price charged
was all the trade would bear and the pro-
fits were naturally large. Of course, you
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vealize that the Committee had to find
sources of revenue that will pay expenses
and this cannot be done without taxing
somebody”. Oho! so there iz but one radio
manufacturer in the country{ This is fur-
ther bhorne out by the New VYork Time's
report of the discussion on the Senate
floor, in which *“Senator Smoot attacked
radio manufacturers fiercely. “The sets
are made by the largest concern in the
United States and it’s a monopoly pure and
simple., They are demanding every dollar
that the trade will bear’”., Yes, the Radio
Corporation was mentioned as the concern
in mind.

Based on the ridiculous misconception
that all the radio sets and parts in the
country were made by one manufacturer,
who charged fabulous prices and hence
could be taxed without hurting anybody,
it is easy to see why the propnosed levy
was thrown out by the Senate as s whole
to the tune of 40 to 13,

WWYV Schedules

Bchedules of Frequencies in Kilocycles
{ Approximate wave length in meters in parentheses)

Bastern Htandard Time Juneb June?$ July?
11:00 to 11:08 PM 300 550 1363
{1000) (b4b) (220)
11:12 to 11:20 PM 315 660 1430
{952) {461) ({210)
11:24 to 11:32 PM 245 750 1500
(869)  (400) (200)
11:36 to 1i:44 PM 375 833 1600
{800) (360) (187)
11:48 to 11:56 PM 425 940 1700
{705) {318) (176)
12:00 to 12:08 AM 500 1050 1800
(600) {285) (167)
12:12 to 12:20 AM 600 1150 1900
{600) (261) (1b8)
12:24 to 12:832 AM 667 1250 2000
(450) {240) ({150)

Motice to Our Newsstand Readers

As announced in recent issues, The Trafiic
Department Report and the “Calls Heard”
Diepartment have been eliminated from the
newsstand edition of QST because our non-
member readers in general are not particu-
larly interested in them. This resuits in
a saving in expense which makes possible
the publication of & larger and better QST.

These two departments are included in
the edition supplied to members of the A.R.
R.L, If you are interested in them, it is
Eroof positive that you ought to be & mem-

er of the League. May we not direct you
to the handy application blank appearing
on page 88 of this issue?
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Building Superheterodynes
That Work -- Part |

Edited by S. Kruse*

artxcles will appear in following issues of QST.

‘T'his is the first of a series of articles describing superheterodyne receivers using the following
types of amplifying transformers: Neutroformer, fixed air-core, fixed iron-core.

‘The second and third

HE superheterodyne is the worst or
the best of receivers, depending en-
tirely upon the long wave amplifier
in the circuit (md l‘he short wave
tuner tn front of

For these reasons it seems worthwhile to
explain varptully the very things that the
builders of most superheterodynes (and
superheterodyne parts) overlook; namelv.
the tuner and the amplifying transformerb.

Why Radio Amplification?
In Figure 2A we have a tuner with an

as regularly as some of the more elaborate
tuners because the set is not sensitive
enough. But if C.W, is to be received one
should not be in too big a hurry about giv-
ing up a good regenerative detector with
audio amphﬁcatmn.

To increase the sensitivity of the set
one can add three or four stages of audio
amplification but they will be very noisy
unless special eircuit tricks are used and
unfortunately these tricks make a large
and expensive amplifier. It is better to
amplify before geiting to the detector; in

J. L. McLaughlin, the Builder of the Superheterodyne Described in this Article.
European Broadcasting is Frequently Copied Using this Receiver
and a 3-ioot Loop Antenna.

audio detector and amplifier, the simplest
of modern receiving sets. If the set is
good and the operator is patient cnough,
he will eventuaily hear just about anything
that ean be hegrd with the best set made.
However, he will not hear distant stations

*Acknowledgment—-The Editor wishes to ancknowledge
indebtedness to the following men for contribution
of suggestions, diagrams, photographs and imporiant
nortions of the text,

Stuart Ballantine, Radio Frequency Laboratories.
Dr. Lewis M. Hull, Radio frequency Laboratories.
Melville Bastbam, president General Radio Company.

H. (t:.» ;3haw, Jdv., 1JK, treasurer (eneral Radio
Jomp
Glenn We«t zZU, ‘Dept. of Physies, Montana Poly-

technic Inst.
A, J. Haynes, vpres.,
0. A. Kimball, 9RY.
Harold Harvev, 3XAQ-3TE-3DN.
Captain H, J. Adamﬂ radio
Corps, 1.8,
Dr, Eliott Whlte IYB 1XAYV, Darmouth Coliege.

Haynes-Griftin Radio Service,

ingtruetor, Signal

other words, to use radio amplification.

There is another way of looking at this
thing which gives an additional reason for
the use of radio frequency amplification.
Supposing for a moment that our audio and
radio amplifiers are going to work equally
well and that they have an amplification
constant of eight, counting both the trans-
former and the tube. Now in Figure 1A
if we supply 2 microvolts to the radio fre-
guency amplifier we will get out of it 2
times 8 or 16 microvolts. When we supply
these 16 microvolts to the detector we will
get from it a response proportional to 16
times 16 or 256. It will be noticed that
the effect is as if the detector squares the
input voltage.

Now in figure 1B if we supply the same

2 microvolts to the detector, we will get out
of it a response proportional to 2 times 2
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or 4 microvolts. When this is supplied to
the andio amplifier it will be multiplied by
8 as before and we will get the effect of
22 microvolts out. Tt will be noticed that
this is very much less than was sccured in
the case of the radio amplifier.

In practice the effect is not quite as
good as this because a stage of andio ampli-
fication gives considerably more amplifica-
tion than a stage of radio if both are run
well helow the oscillating point.

The Superheterodyne [dea
In Figure 2B a radio amplifier has been
aded to our detector-audio circuit of Fig.

2A, It is supposed to be working below
#00 meters, therefore it is a short wave
amplifier. This increases the sensitivity
nf our set considerably as proven by the
\uperdvne, Neutrodyne, ete.: also by the
various reflex sets. @park and telephone
reception  are  improved very greatly.
Whether . W, veception is improved de-
pends on some things we will take up later.

Radio amplifiers sre less effective and
less™ stable ag the wavelength goes down.
Below {00 meters many of them will not
work at all and most of them begin to go
off very badly below 300 meters.

A\ long wave radio amplifier is verv much
more sitable than s short wave one of the
same {ype, slso it amplifies somewhat more.
Thevefore it would be convenient to change
onr short wave signals into long wive sig-
nals before amplifying them. That is the
Armstrong superheterodyne idea, shown in
Figure ¥

The Frequency Changer
Of course there must be a wavelength-
changer between the short-wave tuner and
the lnnq-wave amplifier, just 2s shown in
This frequency changer consists
1 4uruo detector and an audio o cll]amr
hose wavelength is controlled by a vari-
‘pndenser.

the long wave amplifier is tuned to

m 000 cycles then the oscillator must al-
ways be set 50,000 cyeles abowe or below
the fune of the incoming signal. All sta-
tions can be heard on two or more settings
of the oscillator. ‘This is the main defect
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of the superheterodyne. However if in-
terference is met on one of the settings the
other one is often clear.

The Tuner

The thing that most builders of super-
heterodynes cannot geem to understand is
that the *super” is an amplifier. Ahead
of it there musi be « good tuner if decent
selectivity is expected. More, much more,
will be said about this.

Is the Superhetercdyne Better?

For radiophone reception one can say con-
fidently that a good “super” will ai least
squal the range of other seis and be casy
to control in addition, For spark or I.C.W.
work the “super” does its best work, being
suplemelv sensitive.

For (L.W. reception the superheterodyne
is by no wmeans convineing; in fact ]
1mpJe oxcillating detector and audio aunph—
fier shows up very well against all competi-
tion.

Choosing the Ampliier Wavelength

Having decided to build a superhetero-
dyne receiver one must next pick the kind
ot amplifying transformer that is to be
used and the wavolength at which it will
work., The easiest way to clear this up is
to talk about the different kinds of trans-
formers one after another.

Tuneable Transformers

When a eondenser-tuned radio trans-
former is used, the intention is wusually to
eet high amplification at one wavelength
and to have it drop off sharply to either side.
Another way of saying this is that we are
trying to make a2 sharply tuned transfor-
mer. A(_curdmglv such transformers are
usually made air-core. The best known ex-
ample of this type is the Hazeltine neutro-
dyne transformer commonly called & eu-
troformer”. The resistance of such devices
iz low and the tubes tend to osciilate. This
can best be controlled by some anti-regener-

ation method. such as those used in the
“Ngutrod,vne”, “Superdyne”, “Rice circuit”,
ate,

At short wavelengths condenser-tuned
i e transforimers are entirely uatis-
Mcturv At long wavelengths, =zuch as
10,000 meters, they entirely

fac fory for VPT‘/thing ‘uv—()“ﬂ(l for radio-
phone where they cunnol be nzed on account
of the sharp tuning which fends {o vut
1 mrtxou of the nld? bands with th
that there is serious distortion.

tf such transformers are used in a super-
heterodyne they must accordingly not be

used on wavelengths wmuch above 1500
meters
Adr-core transformers arve never

1

—See CAnti-Regenerative
M. Hull, p. GST for J
Arnaplifieation”, by Stuart
v March, 1924,

mpnﬁcatxon . b
anuary, 1924,
Ballantine,
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compact; accordingly they will pick up iong
wuve interference and must be enclosed in

shields. ‘ )
The use of such transformers in a
“super” will be explained in an article

describing Mr. J. L. McLaughlin’s neutro-
dyne-superheterodyne receiver.

Fixed Air-core Transformers

Pixed air-core transformers are tuned by
the distributed capacity of the eoils. Be-
cause they are fairly sbarp their perform-
ance is best if the wavelength is not made
too ]ong Since there is no way of adjust-
ing the tuning after the. set is finished these
coils must be made to tune ewdcily alike
before putting them into place. Methods
for doing this will be given later.

Since this type of transformer cap be
made of small wire they can be made fair-
lv small and it is not necessary to shield
them unless one is near a high power long-
wave station. However, on the Atlantic,
Pacific or Gulf Coast the pick-up by these
transformers is still enough to make trouble

and cach stage should be enclosed in a
metal shield. Details will be given in a
tater article covering this type of long-

wave amplifier.

Iron-Core Transformers

Iron is used in radio frequency trans-
formers {for two general reasons; to in-
erease the vcoupling between the primary
and secondary while still permitting ample
insulation between the two windings, and
to broaden the tuning so that the trans-
former will cover a wider wave band.! [t
is hard to make wpencral statements about
such things but as a rule iron-core radio-
frequency transformers tune more broadly
and do not amplify to such a high peak at
any place. If one is woing to operate a
supelhntelodvne at welatively very long
wavelengths, where the ;:,reatest advantage
from this type of receiver may be nbtained,
then the iron core transformer is naturaily
attractive because it is evident from what
we have already said that a sharp radio-
frequency transformer could not be used at
these very long wavelengths. However, the
thing is not as simple us it sounds. Sup-
posing we go to 9000 meters, which is 33
kilocycies. “If we are to amplify at this
wavelength, the transformer must of course
tune broadly enough to take in at least
10,000 cycles at either side with practically
equal amplification; in other words it must
have a tlat top curve extending from 23
kilocycles to 43 kilocycles. Now if the
transformer iz not well designed the curve
may very easily slant over into the audio
range as indicated in Figure 3B, with the
result that the transformer will be noisy.
Iron-core transformers, however, have many
other advantages which will be indicated
in the third article of this series.

Regeneration
Regeneration is mentioned here for just

€]
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one reason, to say that any radio frequency
amplifier has leanings toward regeneration.
We do not recollect having seen a R.F,
amplifier with a ‘“regeneration encourager”
but all of them have some sort of a *re-
generation limiter,” although it is not al-
ways adjustable and the desigmer does not
always suspect that it is there. This tend-
ency of the amplifier to oscillate is actually
desirable in a single stage; one can.con-
trol it in one way or another and thereby
wain the usual advantage of a regenerative
tube. When a number of stages are used,
things look entirely different; unless each
stage is *‘neutralized” the string will be
aexceedingly hard to control. It will be so
hard to controi that a large amount of
“lossing’ will be needed and the overall
amplification will drop badly. The proper
way to get around this is to neutraiize each
stage.
Getting Started

We have talked a great deal und done
nothing but scare up new questions. Let
us settle a few of them. It is evident that
nne can use condenser-tuned air-core trans-
formers, fixed air-core transformers, or
fixed iron-core transformers, in u super-
heterodyne., If we are using condenser
tuned air-core transformers it is more or
jess an open question whether anything

O~ Superielerodynes

FK; 2 THE SUPERHETERODYNE IDEA

i alf Lhree diagrams 715 a gaod duner,
debector ena dudic amplfar

DA 55

has been gained in the way of sensitivity
by going to the superheterodyne; we might
as well stick to a straight Neutrodyne.
However, one thing has been gained: we
now have only two adjustments as against
three in the normal Neutrodyne. The
neutrotransformers can be left alone after
they have once been tuned. However, some
one of these days an enterprising Neutro-
dyne manufacturer will take care of that
difficulty by producing a Neutrodyne with

two controls.
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In the meantime, however, we can pro-
duce a&n interesting tuner by building a
neutrodyne-superheterodyne.

If air-core iransformers without adjust-
able tuning were used we would not get
satisfactory amplification over a wide band
at the short waves, and it is obvious that
these are suitable only for such a cireuit
as the superheterodyne where the peak can

FiG 3

be placed at the desired long wave and
ieft there.

Iron-core transformers can be made broad
or sharp and therefore are available either
for superheterodynes or for the wusual
variety of broadly-tuned shori-wave ampli-
fiers. However, one can see immediately
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that the same number of stages will give
far more amplification if the transformers
are built to give a high peak at a long wave
than if they are given a broad low peak
at a ghort wave. These transformers there-
fore look more promising for the super than
for the nrdinary radio amplifier.

The final result is that all three types
may be used in the super and the choice is
mainly one of individual opinion. That is
why the following series of articles present
superheterodynes using different amplifiers.

C.W. Reception

It must be remembered that the oscillator
in the frequency changer of & super-
heterodyne does not make continuous waves
sudible. In order to hear them it is neces-
sary to employ another oscillator after the
long wave amplifier or else to make the
second detector tube itself oscillate. It is
also possible to make the long wave ampli--
fier oscillate but this usually is not very
sutisfactory.

Neither is it usvally very satisfactory
io make the second detector oscillate be-
cause, at long waves, one cannot get an
audible note in this fashion without tuning
the detector very far off of the working
wave,

The method by which it is possible to re-
celve continuous waves without using an
excessive number of tubes will be described
in the second article of this sevies.

A NEUTRODYNE-SUPERHETERODYNE

iin of Rochester, New York, for de-
iailed information on his very ex-
eellent neutrodyne-superheterodyne,

To convert a normal neutrodyne into a
superheterodyne-neutrodyne nothing is
necessary except io substitute long wave
transformers for the wusual short wave
transformers and then to put # frequency
changer between the tuner and the frst
step of radio amplification. The neutrodyne
part of the set consists of exactly the same
things which are found in an ordinary
neutrodyne, the only difference being that
the transformers have more turns and tune
to a longer wavelength. There is nothing
peculiar about the short-wave tuner in front
of the amplifier either, nor is their anything
unusual about the detector and audio ampli-
fier at the output end of the set, they are
feft just as they originally were.

The frequency changer, as is usual with
superheterodynes, consists of a detector and
an oscillator,

In point of fact Mr. MeLaughlin did not
vonvert an ordinary neutrodynme but built
his device from the ground up for reasons
which will be seen a hit later.

‘ The Tuner
No receiver can hope to be very selective

WE are indebted to Mr. J. L. MeLaugh-

unless there is a good tuner shead of it.
This is true for a regenerative set : it i
fur maore true Jfor o non-regenervative sef.
Tt is surprising how hard people find it to
believe this simple fact. We have seen s
number of superbeterodynes that were very
carefully built all the rest of the way
through but were handicapped by a tuner
that conld only be described as terrible.

Quoting from Mr. MecLaughlin, “Most of
the super-heterodynes brought out of late
have~to depend on the oscillator for selec-
tivity; the tuner is generally broad. in
this  set one-half degree movement on
either the oscillator or the tuner will com-
pletely eliminate local broadecasting sta-
tions”, The sertings of the radio ampli-
filer tuning condenser are not eritical unless
the stages are improperly neutralized.

The tuner in Mr. MeLaughlin’s sot is
meant to cover both amateur and radio-
phone waves. This could be done without
tapping the secondary but would make the
tuning very crowded at the lower end of
the condenser scale. For that reason the
secondary is tapped at the thirtieth turn.
Another tap at the sixteenth turn will make
it easier to get down to the very short waves
now used by some broadeasting and amateur
stations. The construction of the tuner iz
sufficiently explained by the photographs
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and by Figures la, 4h and 4e.

bnr simplicity in tuning, a fixed pmmary
L, is used. Since a very short antenna is
ordinarily employed this is entirely satis-
factory. A large antenna should never be
used, partly because it is not needed and
partly because the main effect will be to
confuse the signals that are wanted with
others that are not wanted, also with static
and line noises.

For the sake of sccuring good selectivity
the voupling is made moderately loose, a
gpace of 114 inches being allowed between
the primary and secondary windings; see
Fig. 4bh, 'This spacing should not be re-
duced but it may be made larger with ad-
vantage, especially if a big antenna is used.

Building the Tuner

All of the usual rules of good tuner con-
struction apply here. Before beginning the
reader iz advised to re-read our articles
call “Low-ioss Tuners™ and “Short-Wave
Tuner Design”.' The tube which carries
the windings should be very thin, certain-
Iy not over % of an inch, and should be
made of entirely dry waterprooi material.

[€2]
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good yuality with the contacts spaced three-
quarters of an inch or more. A poor switch
will spoil the entire tuner; perhaps it is
best to play safe by using =z clip.

The {ondenser

Of course the variable ¢ondenser in the
tuner should be a good vne and as usual
the movable plates and the shaft should
be connected to the filament side of the cir-
cuit, The stationary plates of the tuner
condenser are connected to the flexible cord
and clip which we have just mentioned or
are connected to the blade of the secondary
switeh, if one is used. At the visk of be-
coming tiresome we will repeat that in
non-regenerotive tuner i is of the utmost
importance to use the very best condenser
that you con purchase.

The Fregquency Changer
The frequency changer consists of a de-
tector and an oscillator. The oscillator
goils, Fig. 4a, are so proportioned that they
will cover the entire amateur and broadcast
band. If it is desired to go lower the coil
I, may be tapped to a two-point switch.

MR. McLAUGHLIN’S SUPERHETERODYNE

Note the individual metal cells which shield the tuner.
mers are tuned but these adjustments are fixed, once the right values are found.

The radio-frequency transfor-
The first

tube is the oscillator, then comes the first detecior, then four stages of tuned and neutro-

dyned long-wave radio-frequency amplification.

At the right end of the tuner are the

second detector and one step of audic amplification.

A light cardboard tube well dried and
treated with a light coat of airplane dope
or paraffin is as good as anything. For
the way of doing this see “Short-Wave
“Tuner Des1gn” *

In mounting the tube keep it away from
the panel and if possible keept the grid end
of the coil entirely in the center of the box.

Since the secondary, L, is tapped it will
be necessary to use a flexible cord and a
elip or clse to run taps to a switch, It is
slightly better to keep this switch inside
of the hox so as to keep the grid circuit
clear of the panel. If a switch is used it
had better be mounted vn hard rubber of

@S T

2—*Low-loss 'Tuners,” hy 8. Kruse,
for Fehruary 1924,
§—"Short Wave Tuner Design,” by K. BE. Hassel.

vage 27, QST for December 1928.

page &,

The tap should be taken from about the
center of the coil.

The Amplifier

As we have said before, the amplifier -is
simply a long wave neutrodyne. The con-
struction of the neutroformers {a radio-
frequency transformer) can best be under-
stood by following Figure 4e¢. The second-
ary coils, L, have 250 turns, therefore they
are wound triple-banked to shorten them
up enough so that they are usable inside
of a receiver without having any part of
them too close to the metal shield. Simply
winding the coil in three layers will not be
satisfactory; the performance of such a
coil will be very poor indeed. Since some
readers are not familiar with banked wind-
ings we will quote from Mr. M, B. Sleeper’s



14

“Ideas for the Radio Experimenter’'s Labor-
atory”.}

*The problem of producing ap efficient
eoil of high inductance in a small space is
& difficult one for the man who makes his
own apparatus,

“Pigure b shows bank-wound coils. {Type
A is supposed to represent the ordinary
single-layer inductance.} Type B has two
iayers with the turns bank-wound in the
order indicated by the numbers. The fourth

THE OSCILLATOR

FIG. 44

turn is bent opposite the start of the wind-
ing and between the second and third turns.
The sixth turn is brought down to the tube
and two more turns are wound, ‘This maV
seem difficult at the beginning but is eas

after a few trials. The whole
bAnK winding is in get’clnq the
zion so that the turns will stay. Cardboard
tubes ure the most satisfactory cores as
they are just rough envugh to keep the hot-
tom layer from slipping. Type € is more
difficult to wind as the wires tend to slip
off the top layer. They have their ad-
vantages, however, in saving space and
increasing the inductance for given num-
ber of turns. A simple geries of experi-
* ments was made in which 19 turns in a
aingle layer give an inductance of 28,180
sentimeters while the same number of turns
{und almost exactly the same length of
wire) wound as at ¢ had an inductance of
36,040 centimeters. The eoil was only 42%
as long. Coils can be wound in this way
with any kind of solid wire ........ if the
proper method is followed. There are two
secrets which are not generally recognized.
The first is that the bends in the wire must
be sharp; the second that too great tension
must not be put on the wire and the cross-
overs. A three-bank coil is wound in the
following manner:

“Four turns are wound closely and tight-
iy on the tube. Then with a screwdriver
or similar dull instrument the wire is held
in place on the tube and bent sharply to
the left (back toward the first turn of the
coil.) With the thumb and first finger hold-
ing the wire and winding against the tube

4=“tdeas for the Radio Experimenter’s Laboratory,”
Sy M. B. Sleeper, 284, QNT hook depariment.
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the wire is swung forward. Next, without
releasing the bend, the tube is turned baif-
way around. Now both wire and hend will
keep their places. Two turns are layed over
the first four. At the end of the second
turn of the second layer another crossover
is made in a manner similar to the first
dnd one turn is wound in the third layer.
Again the crossing is made sharply, for Iong
crosgovers cause the layers to break down.”

The eoil has now been started and the
following turns are put on as indicated by
Figure 5. Fach one of the bends should
be made next to the last one so that on the
finished coil bends make a ['egular upiral
Pmund the coil as shown in Fig. ic,

“Sometimes difficulty is experienced with
4 wmooth tublng for the under wires are
apt to slip out of place, Fhlq he
vemedied by an application of spar-varnish.
A rough finish e¢an be obtained by striking
the tube with the fiat side of the brush until
the varnish is sticky.

*This method of winding is difficult to
learn but vrnce the knack iz mastered it is
very simple and can be done rapidiy.”

The primary of the amplifying transfor-
mer iz wound over the low-voltage (fila--
ment) end of the secondary in the fashion
indicated by the figures and photographs.-

MNeutralizing Condensers

'the neutralizing condensers (neutrodons)
are arranged in the fashion customary with
thig type of amplifier. These condensers
van be of the usual variety but it is recom-
wiended that they be made with glass tube
insulation, not with & piece of varnished
cambrie tubing hpaghet’cl) as is sometimes
done.  Some makes of the fabric tubing
become quite wet in rainy weather. In the
photograph the neutralizing condensers may
be seen just above each r.f. tuning con-
denser.

] m

i

Tiar delaidle, soe Fig. 6 lor conngolions of cemplele sel

FIG. 48

The mneutralizing condenser for the first
stage is in the second stage stall and the
second stage one is In the third stage stall,
ete. No neutralizing condenser is used in
the last stage because a little regeneration
at this point is heipful. Any tendency to
oscillate can be controlled by slightly de-
tuning the last stage.
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Qutput Choke

Each neutroformer has its secondary con-
nected to the tube which is in the same stall
with it. It will be noticed that there is no
neutroformer in the detector stall (next
to the right end of the get). The reason
is that the last amplifier tube is coupled
to the detector by means of a tuned choke.
The construction of this choke is shown in
Pigure 4D and the way it is connected to
the circuit is explained by the main diagram
of Figure 6. This choke is tuned by means
of & “Connectient” variable condenser which

FiGi 4 R.F, TRANSFORMERS. (“Neutroformers’} USED IN Ink AMMLITIER

is placed inside of the stall. The tune of
this choke is set first and all of the other
stages are adjusted to it.

Shielding

The shielding of this particular set is
unusually compliete, the entire box having
been made of metal. In doing this it is
best to use heavy sheet brass or copper; a
thin metal of any kind is unsatisfactory.
Sheet iron is not useful because it increases
the losses and does not shield very effec-
tively.

There are two reasons for this shielding:
the set will not pick up long wave inter-
ference, and it is not necessary to take
the eclaborate care about setting the neutro-
formers at any particular angle. The users
of superbeterodynes usually do not realize
that they are getting long wave station in-
terference because the signals are ordin-
arily not readable and only resuit in very
poor audio guality, Before leaving this
subjeet it is worthwhile to look very care-
fully at Mr. MeLaughlin’s set and notice
how every cail and condenser has been kept
absolutely clear of the metal walls. The
cover of the sei should be provided with a
metal lining (if it is not entirely of metal)
and should have a flange that will corhe
down ingide of the metal lining of the box,
touching it as much as possible and vver-
lapping at least half an inch.

Mr. MecLaughlin says that the perform-
ance of the tuner would, in his estimation,
be considerably improved by making the
stalls somewhat larger so as to remove the
eoils gtill further from the shields. The
3hieldipg, how{ever, was absolutely neces-
gary; in fact it was not found possible to
neutralize the long wave amplifier com-

QST
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pletely until the cover of the set was closed
down. This means that the neutrodons
must be set forward a little at a time,
closing the cover down each time to find
out what the effect is.

Adjusting the Amplifier

When one has built a super-heterodyne
of this type one is not ready to begin re-
ceiving. First the amplifier should be ad-
justed. This can be done hy using the
connections shown in Figure 7. The method
is as follows. Connect the antenna and
ground fo the set. Now
atart the buzzer on the little
driver and set all the tuning
condenser’s C;, in the ampli-
fier at some convenient value,
such as the center of the
geale. {(Set them all alike.)
By moving the various con-
densers on the driver, adjust
its wavelength until the best
signal is heard from the
phones on the set. WNow let
the buzzer run and go back
to the set, By careful tun-
ing of all the different condenser’s (.,
in the amplifier, and the cundenser C
in the oscillatory, gradually increase the
signal strength. While doing this you will
probably have to move the driver back
several times to a greater distance. 1f
things are working right it will be possible
to get a good signal with the driver 30 or
40 Teet away.

By this time you will find that the ampli-
fier has begun to oscillate. To get rid of
this the neutrodyne capacities C,, must be
increased but this must be done one step

APOOL FOR TUNED CHOKE
TURNS NO, 24 D.S.C.

WINDING 200
*SCRAMBLE WOUND”

at a time wnd cannot be done for the whole
wmplifier af once, Begm by dxsconnectmz
the filament of the first amplifier tube.
This may be done by putting a small piece
of paper over one of the prongs of the
tube so that it does not light when put into
the socket. ‘This must be done carefully
so that all of the other prongs do make
contact, [t can also be done by discon-
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necting the positive side of the filament
hattery from the socket. The break must
be made right at the socket and the wire
should not be hent up any further than

FIG & ARRANGEMENT OF TURNS IN BANKED WINDINGS

hecessary, o as to change things as little
ay possible. Now adjust the first neutrodon
until you ean hear the buzzer, cven when it
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the way through the amplifier it is a good
idea to go back and check the adjustments
from the front again. If they have been
properly made, the amplifier will not oscil-
iate excepting perhaps at the ends of the
tuning range.

The whole thing can be done on a good
strong received signal if one is sure it will
keep going.

Tuning the Amplifier

When receiving, all of the amplifier stages
are supposed to be tuned to exactly the same
wavelength, If any of them must be thrown
off {une to prevent oscillation, the neutro-
dons should be readjusted.

It is not necessary to re-tune the amplifier
at any time unless some particular station
interferes. In that case all of the stages

shonld be returned to a new point and the
eontrols on all the
iocked in place,

eondensers again
There i little, if any, ad-

5 P
i
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3L

“E‘
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GENERAL CUNNECTIONS OF 3ET

FiG, 8-—DIAGRAM OF CONNECTIONS.
To simplify the diagram only enough tubes are shown to give the system of connections.

i~—input tuner primary -
L.2-—Input tuner secondary
L3-——R.F. transformer primary
L4—R.F. transformer secondary
La—{scillator plate coil

1.8—Oscillator grid coil

L. T-—Oscillator pickup coil

L.8—Tuned choke

See Figs. 4a-b-c-d
for details.

E

Ci and Ca—.00025 microfarads; use 2 good fixed mica condenser.

€2—.0005 Cardwell variable condenscr.
{3001 Cardwell variable condenser,

€ 4,005 microfarad or larger; use good fixed mica condenser.

s, 8, C7,
€8 ~Connecticut variable mica condenser,
9000258 Micadon fixed condenser,

£10—Neuiralizing condensers such as are used in “Neutrodyne’

8, 00025 Cardwell variable condenser,

I

receivers. (ilass or hard

vubber insulation preferred to the “spaghetti” type.

ReGrid leals,

Notes—Return all grids as indicated. Negative B battery return is to the positive A battery,
It is best to conneet a guod i-microfarad paper condenser from the positive B battery to

the negative A battery.
fecation see Mr, Jobhn (.

For sake of simplicity rheostats are omitted.
Warner’s article ik Feb.
taken a special primary was being used on the first neutroformer.

For per
When the photograph was

QST.
This fitted inside of

the secondary but was afterward replaced by the same kind of primary shown for other

stages,

is brought fairly close. If you cannot make
it entirety quiet get the adjustment which
gives the least noise. Now light the fila-
ment of the first tube again and turn off
the next one by one of the schemes sug-
gested. Then make the entire adjustment
for the second neutrodon.

When this scheme has been carried all

vantage in leaving the (; controls adjust-
able and it greatly complicates the opera-
tion of the set and introduces a chance for
trouble.
Adjusting the First Detector
When the amplifier is known to he work-
ing well the phones should be connected

from the positive B battery directly to the
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plate of the first detector, all other tubes
having been taken out or turned off. Now
tune in some good strong spark or phone
signal and adjust the grid leak and the
plate voltage until this detector is operat-
ing well. f{f you can hear a fainter sta-
tion, check the adjustment with that one.

Operating the Finished Receiver

Having made all of the adjustments that
have heen described the condenser C, should
now be rotated slowly with the secondary
switeh on the upper contact. At the same

L

ol

FIG. 7—DRIVER to be used in adjusting the
Weutrodons if no strong signal is available. The
condenser and coil can have any proportions that
will tune to 400 meters or so. A convenient com-
bination is a .0005 or .001 microfarad condenser
with a coil of 50 turns of No. 18 D.CC. on a
3" or 4" tube.

time the condenser C, should be turned back
and forth over its entire range. When the
tuning of this condenser c¢rosses that of
the condenser C,, stations will be heard if
there are any on that particular wave-
length. As has been mentioned hefore there
will be two settings of the condenser C; for
each station, but only one for the tuning
condenser C,. Sometimes other settings of

QsT 17

the condenser C; will be found where one
of the harmonics of the oscillator hetero-
dynes the incoming sigmal. This difficulty
can usually be reduced by loosening the
coupling between L, and L, This will not
cure the effect entirely, however, and it is
more or less present in all superheterodynes.
In general the c¢oupling between L, and
Ly shouid be made as loose as possible. If
it is too close various difficulties will occur,
auch as lack of selectivity, irreguiar tuning
etfects and a tendency for the oscillator to
stop working without warning at some
wavelengths., If the coupling is too loose
the vscillator will have little or no effect.

Learning to Tune

The set should be used first without any
audio amplifier and with the phones con-
nected directly to the second detector. By
running up and down the scale repeatedly
with €2 one should learn the correspond-
ing positions for 3. This should be done
with the secundary switch on one contact
until one is familiar with that range and
then be repeated on the other contact.

Since there is not always a station going
to tell when the oscillator and the tuner are
in resonance it is necessary to watch for
the slight noises which come through. These
so-called “background noises” are a good
indicator. They consist of faint static and
other accidental things.

The second section of this article will
deal with superheterodynes having fixed
air-core transformers in the long wave
amplifier. It will also deal with the use
of the superheterodyne in receiving con-
tinuous waves.

Canadian Amateur Radio Gains More

Niches in the Hall of Fame

of the American Radio Relay

League on April 17th when the

broad Atlantic was spanned by two
(anadian members of the League, in an
emergency when the cables were out of
order.

Dartmouth, Nova Scotia, a small town
on the eastern side of Halifax Harbor, is
the news center for European news 7For
several large American newspapers, which
there maintain an up-to-date receiving sta-
tion which is on the job every day of the
year receiving news direct from their for-
eign representatives by means of high-
powered Huropean radio stations. These
stations transmit on schedule and the Dart-
mouth station, doing receiving only, is
obliged to send cables when special news
is required or when a repeat is made nee-
essary by interruption or interference.

NOTHER chapter was added to the
already glorious history of service

On the evening of April 17th an im-
portant news item was wanted repeated,
and as usual the cable companies were
called upon, but they were unable to de-
liver the message because two of the cables
had been broken that afternoon and the
third company was sov overloaded with bus-
iness that delivery that night was imposs-
ible. 'The superintendent of the Dartmouth
receiving station was getting anxious after
waiting nearly three hours without the re-
peat he had cabled for. He had but an hour
and a half and his last schedule with the
British high-power station would be over.
Anxious but helpless, suddenly bhe thot of
the A.R.R.L. and straightway got in touch
with Major Wm. €. Borrett, of Canadian
1DD, and told him his troubles. As on
many previous occasions, the League was
not found wanting. Major Borrett, whq is
Manager of our Maritime Divigion, im-
mediately got in touch with several Halifax
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and Dartmouth amateurs and gave them in-
structions to listen in on shovt waves and
if a European amateur was heard, to call
him inunediately and ask him to get in
touch with the English high-power station
and request him to vepeat the required
news item for the American press. The
only local operators al their sets were 1EB,
1DJ, 1BQ and 1DD, but as every amateur
station in Halifax and Dartmouth has
worked trans-atlantic, a few were as good
as a dogen.

Half an hour was used in listening but
no signs of any European amateurs. 18Q
and 1DD then declded to send out the mess-
age as a QST, in the hope that some DX
listener of Enzland would pick it up, while
the other two stations kept wuteh. The
QST was kept up for fifteen minutes, and
then another ilfteen were spent listening
in. They had sbout decided to send out &
second QST when the telephone rang and
the superintendent of the T/A rveceiving
siation was heard saying “Thanks, vou have
put it over all right., We are now getting
our repeat.” Oh, boy, what u grand and
glorious feeling! Another niche in the Hall
of Fame,

it did not take long to find out which
station had been the successful one, 1AR,
another member of the Maritime Division,
having returned home, got down fo the
uﬁual sport of listening for Europe and
hefore long heard British 28Y ealling. He
gave him a buzz and received the following
message: “To Canadian 1BQ and Canadian
10D,  Both your ©STs eopied by British
51?2\4 ';and myself and forwarded as requested.
G232
"hus ended another chapter in the history
of AR.R.L service,

Canadians Handle Message from England
Te Vancouver in Revord Time

ORKING on their new short wave,

%K/ a up of dian amateurs re-

wfntlv handled & message from
Bristol, England to Vancouver, B.C., a dis-
tance of over 6,000 mijes, in slightly over
an hour,

The test, as far as can be ascertained,
was conceived by Mr. 5, G. Vigars, ¢3WS,
Port Arthur, Ont., who got in touch with
ABX of Morse, Sask., and 3BQ, of Kitchener,
Omt., and asked them to make arrangements
with western and eastern stations, ies
tively, to be on the uir the night of
test; while 2 message was velaved to 1AR,
Dartmouth, N.S., asking hlm to request an
English station to give him a mess
Vancouver, TAR raised British §
Bristol, who eagerly econsented to
the joh.

The test night saw everyone on deck
waiting, The message was received by 1AR
from British SKO at about 2:10 A.M.
Atlantic Time, and immediately reiayed to
3BQ, who passed it on o the waiting 3WS
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less than five minutes later, A5WS had
difficulty, however, and it was half an hour
before he succeeded in raising YBX, who
eventually OK’d for the message and for-
warded it to 4DQ, of Vulean, Alta. .After
much CQ-ing, 4DQ was able to give the

message to the addressee, Mr. E. Chang,
5GQ, Vancouver, B.C.,, at about 11 P.M.
Pacific Time. Mr. Chang immediately

started a reply message, which was handled
vhru the same =ztations as far az 3BQ.
There it was delayed until 7 the {ollowing
night, however, for it neems 1AR had u:h:
the eall of Morpheus and “hit the hay.”

As far as is known, tho, the reply went back
to Kngland that sécond night.

Bully good work!

Rules Governing the A.R.R.L.
Information Service
i--Before writing, search your files of

ST, You will probably find the answer
there.

Do not ask for comparisons hetween
advertised products.
~ d4—DBe reasonable in the
kind of questions you ask.

number and

4--'ut questions in the following form:
standard busine e {not freak

correspondence  size) amped, self-ad-

] siope must be enclosed.

B—Write with typewriter or ink on one

side of sheet only.

G—Make diagrams on separate shee

fasten all sheets together.
f—-Number emh paragraph and put only

one que<t1m] in a paragraph

a ecopy of vour letter and vour

t and

Puf you name and address on each
We con noi d time digying your
out of the callboak.

ddress all questions to Information
American Radio Relay League,
Main Sireer, Hartford, Connecticut.

1045
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URING the month of April an elec-

tion was held under our new Con-

stitution to elect new Directors, ¢one

each from the Divisions of the A.R.
R.L. in the United states, and a Canadian
General Manager. These territorial IMrec-
tors, with u president and a vice-president
to be chosen by them, constitute our new
Board of Directors.

in accordance with the Constitution the
Committee of Tellers met at League Head-
quarters on May list and carefully counted
the vote, finding the {lirectors of the new
Board to be as tollows:

Canadian General Manager
Atlantie Divigion Director

QST

EZECTI0y RESULTO

A, H. Keith Russeil, ¢9AL
Geo, L. Bidwell

19

2
- .

Z

DAKOTA—455

Cyril M. dansky, Je. o0 iiine s 217

. DELTA—258

Benj, F. Painter. ....... ... .. ... 0 iiceiann.s 29

W. W, Rodgers. ... covviinernnne o iinnnn.n 86
EAST GULF--350

Haroid S, Brownell. ... ... ... ... ..o i T

Harry ¥. Dobbs. ... ... oo i oo 120

TMIDWEST—-1085

L. Boyd Lajzure...... ..., .. oo 452
Porter T, Quinby. ... oo 215
NEW ENGLAND—1690
James L. Hubbard................. . ... ..., 3356
Gienrge H. Pinney.............. .... e JBRA
NORTHWESTERN—I73
frarl W, Weingarten.......... e e RPN i

) PACIFIO—a84
Allen H, Babeock., ... oo cv i cnn i 111
ROCKY MOUNTAIN—ITL
Fverett J. Sealy. oo e e RPN 4]

Term ends Jan. 1, 1926.

Pakota idvision Director Ciyril M. Jansky, Jv.,, 0XI +
Delta Division Director Benj. F. Painter. 5MB -
Fast Gulf Division Director Harry ¥. Dobbs, 47A ¢
Midwest Division Ilirector 1. Boyd Laizure, 9RR v
Pacifie Divigion Director Allen H. Babceock, 82D “
Central Division Director Clyde E. Darr, 827 Term ends dan. {, 1925,
New fingiand Div. Director (3eo. H. Pinney. 1CKP “
Northwestern Div, Director Karl W. Weingarten, 7BG “
Roanoke Division Director W. Treadway Gravely, 8BZ s
Rocky Mountain Div. Director Paul M. Segal, 9EEA “
West Gulf Division Director Frank M. Corlett, 5ZC b

(834 LhesE’ Messrs. RUSSGH. Bidwp]l. Bab- Paul M. Segal. .o 0o e PR 71
cock, Darr, Weingarten, and Corlett are RUANOKE—-519
members of the retiring Board and so have W. Treadway Gravely. ... 130
beeni re-plected. The new members of the . WEST GULK-
1 Frank M. Corlett, ............ 293

Board are, without exception, men who have
made their mark in amateur radio, and are
as fine and representative s selection, we
believe, as any of us could wish for.

In some of the Divisions there was but
s single candidate; in others there were
several; and in some of them, particularly
the Central, there was a lively contest. A
total of 14,028 ballots was mailed, from
which 5850 votes were polled, or a 41.7%
vote. The detailed result by territories was
as follows, the figure after the name of
the division indicating the number of ballots
mailed to members therein:

CANADA-—682

A, H. Keith Russell, ... vnvionnenianne. ... 270
ATLANTIC—-3994

Gueorge J.. Bidwell, ... ..., . . . i 1850
CHNTRAL——2913

Albert H. Cain. ..., .. .o eiencns e e .. 170

tlarence N, Orapo. ... ... iivennn i sesson . 282

Qlyde B, Darr.........o0cee e e aa s 881

Loren G,

The new Board goes into office at noon on
July 1st, and will have its tirst meeting
some time that month, at which League
officers will be elected and appointed.

iF You Ang Botu!ﬂkb
WitH QRIM WE ASK.
YoU TO TRY THE |
{RON RING SOOTHER

AS ILLUSTRATED
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Practical Master Oscillator Sets
By E. A. Laport, ex-I1CBO

mysterious new circuit.

Amateurs are accustomed to think of a master-oscillator power-amplifier trausmitter as using a
‘The following article shows that this is not correct.—Technical Editor.

~y ONSTANT-FREQUENCY transmis-
sion represents one of the latest ad-
ments of the day. It is with
this in mind that these notes, ob-
tained from {irst-hand engineering
wxperience, are submitted to the gang by
one of the gang.

The “What” of the Master Oscillator is
simple enonugh. The master oscillator {or
“M.O.”} is simply a small tube transmit-
ter that uses any one of the common eir-

HARTLEY OSCILLATOR
FlG, |

The only difference is that the out-
this iittle set is not fed to the
antenna directly: Instead it is first put
thru a stage of radio-frequency amplifi-
cation called the power amplifier or “I’ A"

1

cuits.
put of

Advantages of Master Oscillator

The “Why" of the master oscillator can
be summarized as follows:

1. Fliminates swinging signals because
the master oscillator keeps the wave steady.

2, Makes possible greater plate-circuit
officiencies because the tubes connected fo
the antenna have their grid losses supplied
by the master osvillator. They are accord-
ingly able to use all of the power supplied
to their plate eircuit.

3. Provides precision wavelength control
not approached in any other type of trans-
mitter.

Exzperiments

The initial experiment should be earried
out with the apparatus set up on a board
to allow access to, and observation of, all
parts of the circuit. When the finai work-
ing combination has been found, the set
may be made up on a panel if that is
thought desirable.

The Master Oscillator

The maaster oscillator is the ecircuit and
the tube that generate the sustained wave
and seb the frequency at which the entire
sot will work., The Colpitts or Hartley cir-
cuit may be used; there is little choice.
The “reversed feedback” circuit is nothing
but a xarletv of Hartley s0 need not be
It may be stated, how-
werg that the La]pitts cireuit is & particu-
tarly good master oscillator.

Figure 1 shows a Hartley oscillator- In
this circuit the tuning inductance is a con-
tinuous coil provided with clips which allow
the change of both plate and grid induct-
ance to ohtain plate and grid high-frequency
excitation to satisfy the conditions for
effective weneration, A econdenser -, pre-
ferably variable, is connected to the grid
and plate clips on the induectance, mth
which it forins the oscillation eircuit which
aets the wavelength. {(To make the wave
as sleady as possible it is desirable to use
a rather large capacity and few helix turns.
The circuit is then not so much affecied by
variations in plate voltage--Tech. Kd.)
The oscillator wavelength is readily con-
trolled by wvariation of the condenser capa-
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COLPITTS
OSCILLATOR
FIG. 2

city v, The grid- and plate-blocking con-
densers C; and ¢, both essential, should
be of miea with low power-factor. The
capacity of these condensers must be large
enough to give very low reactance at the
working wave lengths. For waves below
2000 meters 002 ufd. is sufficient. Larger
values can be used but without any mater-
ial gain. The grid leak R should be high
‘*nough to hold the plate heat to a wvery
dull safe heat when the key is down and
the oscillator is working its hardest. The
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oscillator plate should be practically cold
when not exciting the power amplifier.

The R. F. Choke

The radio-frequency choke in the plate
lead should be a single-layer coil of induct-
ance great enough to completely isolate
the radio-irequency eircuits from the power
gupply- ‘The cireuit will not oscillate with-
out this choke. A single-layer veil com-
posed of arvound 200 turns of No- 30 in-
sulated wire on a 2” tube, will fill the re-
qulrements, and will answer for any part
of @ circuit whose wave does not exceed
200 meters., (vncentrated induciamce ciils
should wot be wused because their distri-
buted copacity s usually high enough to
bu-pass an appreciable amount of R.F. and
render the choke more or less ineffective,
camsing instability of the oscillator. {(‘The
same thing applies fto ordinary direct-
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with e¢lips for wvariation or it may be a
variometer of inductance up to 100 micro-
henries max., wound with heavy solid wire.
The R.F., chokes, blocking condensers and
orid leak suggestions are the same as ex-
plained in connection with the Hartley

eircuit.
The Amplifier

When the master oscillator is working
properly over the entire wavelength range,
the next consideration is the amplification
of the M.O. output, It is obvious that the
radio frequency amplifier (which we ecall
the power amplifier) must be an efficient
cireuit free from bad wiring, poor insula-
tion and high resistance.

The power amplifiers (P.A.) may be one
tube or several tubes in parallel. These
tubes may have the same power rating as
the M.O. or may be of larger size. Do not
make the mistake of having the power am-

1P/atc
N Sapply AMPLIFIER
coupled transmitters. During the past

winter we have had to advise ut least 50
stations to put in good single-layer chokes
hefore they got proper operation. Even
that is not enough unless they are kept
away from the helix.—Tech. Ed.)

Fig. 2 shows a Colpitts oscillator and
makes use of the potential built up across
L&pdcltleb for its plate and grid H.F. ex-
citations. In a direct-coupled set the an-
tenna would replace C,. Both ¢, and C,
are fixed mica condensers and should have
a current capacity of around 2 amps. at
200 meters. 'They should be capable of
standing around two or three times the
potential applied to the plate, although the
voltage they are required to stand is de-
termine bv the wavelength and the cir-
culating 4‘!11‘1'611’[', the latter dependent on
the LC ratio. ’Radmtron tubes generally
require about one-half as much A.C. grid
voltage as A.C. plate voltage, so that the
#rid condenser should have twice the capa-
eity of the plate condenser, and it is sug-
gested that (!, be .0001 and C, be .0002 ufd
and the inductance be varied for t tuning.
The tuning coil should be a single layer

FIG. 3 HARTLEY OSCILLATOR OF FIG.I WITH
ADDED

plifier foo large for the master oscillator,
The following will give an idea of good
working arrangements.*

Master Power
Oscillator Amplifier
1 Uv-201 1 tJV-202
1 UVv-202 2.4 1JV-202

1 UV-202 with high 1-2  UV-203
plate voltage

1 Uv-203 2-4 UV-203

1 Uv-203 1 UvV-204

Figure & shows one method of coupling
For the benefit of our foreign readers the normal
ratings of the tubes mentioned will be given.

Normal Normal Normal plate
Type ontput plate volts Milliamperes
Uv-2ul Audio am-
or plifier for 40-90 1
=801 receiving
rv-202
or b watts 350 40
©-302
UV-208 At watts 1600 150
uv-a204
or 250 watts 2000 250
€304
The watt-output ratings are very liberal and ean he
greatly oxeeed in  normal operation. They are

even more greatly exceeded when abnormal plate
voltages are used.



a Hartley M.O.
All filaments

to the power amplifier.
are at ground potential so
the connection from the M.O. to the P.A.
filaments is ecommon. ‘The exciting volt-
age for the P.A. iz obtained by taking the
1nduct1ve reactance drop across all or a
part of the M.O. plate coil. This adjust-
ment is not critical,

Figure 4 shows the way to eouple a Col-
pitts M.0. to the P.A. The P
is obtained by takmg the eapacity rveact-
ance drop ac the M.O. plate condenser,
which is impressed directly across the P.A.

=

input shru o blocking grid condenser of
jow reactance. The P.A. grid bias is ob-
tained by using a grid leak. The grid

bias for any tube using a grid leak is al-
ways valcuiatﬁd by Ohm’s Law \“hen the
resistance and grid-leak eurrent is known.
This value will be in negative volts.

Adjusting the Oscillator

Both these circuits should oscillate at
high eificiency and with stability. In-
stability should be spproached first by in-
creasing the inductance of the plate choke
and secondly by varying the grid condenser
capacity (L.}, The grid leak should be
around 10,000 vhms for starter, and if
more output from the M.O. is desired. the
leak resistance can be lowered. If the tube
ogcillates smoothly but heats up excessive-
ly when ing the power-amplifier the
leak resistance should be increased.

Feeding the Antenna
‘The resi of the ciregit is a straight radio
amplifying ¢ircuit- Figure 3 shows the

Y .
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plate of the amplifier conpled to the an-
tenna inductively. The output transformer
is usually wound on thin tubes of the best
insulation and the primary should be about
412 tn, in diameter. A primary wound with
No. 26 or 28 wire is suggested, and 40 turns
will serve ag a starting suggestion. (The
radio frequency plate current is always of
the same size as the direct current in the
plate circuit. Therefore the plate winding
may he made of swmall wire and nothing

QST
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is gained by using large wire. The same
hlng can bé said of the grid circuit. These
things are not true if a condenser is used
avross such a coil or if the antenna cur-
rent runs through. In that case large wire
should be used.—Tech. Ed.) It should be
tapped and so adjusted that when the an-
tenna is detuned {(or the antenna switeh
opened) the plate current of the amplifier
tubes will drop sharply.

The best way to start the design of this
output transformer is to wind the primary
first and connect it in the amplifier plate
vireuit without using the antenna at all.
Now bring the P.A. and M.O. into normal
operation with full voltage and hunt for
that position of the plate clip in the ouiput
transformer primary where the plate cnr-
rent and plate heat are very low over &
range of wavelengths. The plate current
shouldn't greatly exceed 1:10 of the full
operating value under these circumsiances.
‘When the primary has been so adjusted that
it will handle the tubes safely the secondary
can he wound.

Due to the heavy currents in the antenna
-ondary should be wound with heavy
. This "e(umiarv coil must tit ’*lu&elv
into the nrimary. The reactance of the
secondary to the reactance the primary
must be in the same ratio as the antenna

] b

reactance to the ¢ impedance. [t will
therefore he mnec v to try different
secondary  windings but ordinarily this

inding will not cxceed 10 turns. When

the secondary winding is mght, some final
adjustments may be needed in the primary.
This will take & little time byt if the M.O.

is operating well the success of the whole
set will lie in the design of the output
transformer and by continually improving
it the antenna current will continually in-
crease. For powers up to about 200 watts
the coupling can remain fixed for different
wavelengths but variable couplings should
be provided for greater powers. Be sure to
design this transformer for the exact com-
bination of tubes you intend to use because
the addition of another tube will change the
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plate circuit impedance and the ratio of
the transformer, upsetting the entire de-
sign. The wide variety of antennas makes
it impossible to give definite data on the
output transformer. A very small differ-
ence in resistance, inductance ovr capacity
of an antenna will change the specifications
of the output transformer. The correct
number of turns for the primary and
secondary can be found by experiment with
very little trouble.

Direct Coupling to the Antenna
In Figure 4 is shown a way of coupling

QST

tions for keying are to let the M.O. ride
without interruption when the P.A. is being
keyed (the M.O. should never he keyed)
and to key in such a way that the P.A, will
be entirely inoperative and protected when
the key is open. The best locations for the
key arve in scries with the P.A. grid-leak,
and in the low potential lead of the plate
supply. When the key is inserted in series
with the grid leak, the P.A. is completely
blocked and rendered inoperative when the
key is opened. It is well to shunt the key
with a capacity of around 002 ufd. When
this keying i« completely performed, and

¥
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the P.A. to the antenna with a helix used
as an auto-transformer, (when working
with a grounded antenna). This method of
coupling may be simpler to adjust than the
inductive coupling although the two methods
should compare favorably when properly
designed. The setting of the plate clip is
found as in the case of the inductive coup-
ling; the antenna e¢lip is located for hest
output, the antenna tuning bheing outside
of this helix.
Antenna Tuning

It will be noted that the antenna re-
ceiveg its energy from a coupling coil
which is either the secondary of an output
transformer or else a few furns of the
auto-transformer ¢helix}. The antenna
tuning must be taken care of separately.
In a cireuit of this kind the antenna tuning
is extremely critical and the tuning device
must be closely variable. When working
at long waves the most convenient form for
the antenna funing coil is & variometer
ajthough 2 single-layer helix which permits
contact with all parts of each turn will do.
{ When working at short waves ‘rh@ antenna
variometer hardly fills the rpquxremenns
Antenna series condensers must he used
snyway and it is zimplest to make them
variable and use them for the antenna
tunlnzwl‘wh Ed.)

Keving

There are several ways to key these cir-

cuits for lelegraphy. The main considera-

L W and O onwsd

there iz no leakage, the plate current will
fall to zero and the tubes are fully pro-
tected. With low powers the keying
{roubles are few, but with the larger tubes
the subject of proper keying is sometimes
complicated-

When the key is located in the negative
lead of the high voltage, heavy sparking at
the key contacts results unless shunted by
a large condenser. A paper condenser of
.25 ufd. or larger will be suitable. In ad-
dition to this, it is often necessary to use
a resistance in shunt with both key and
condenser. 'This should be roughly around
10,000 ohms, but is not critical. When this
resistance is about correct there will be
very slight sparking ai contacts. In both
these arrangements the M.O. rvides ¢on-
tinually, and the signal as heard at the re-
ceiver is smooth and clear in its interrup-
tions, and is free from the clicky notes
which are often heard. Clicky interrup-
hnn': are orvdinarily caused by transients
et up in the ecircuits when the key is
closed.  Good keying arrangements will
eliminate «licks, which greatly impair
many an otherwise pure note.

Modulation

It it is desired to modulate this type of
transmitter a constant-current reactance
can be inserted in the P.A. plate lead be-
tween the R.F. choke and the power sup-

ply, and unother set of modulator tubes,
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identical to the P.A., connected on so that
the modulator plates are fed from the plate
supply and the constant-current veactor is
in the modulator supply circuit. The P.A.
shouid be modulated and not the M.O. Tests
have shown that by this system of plate
constant-current mudulatlon, properly ad-
justed as to bias and balance of modulator
and P.A. output powers, perfect modulation
of the radiated wave was possible. This
was proved by the fact that with a 250-
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watt tube, vontinuous variation of plate
e.mf from zero to 4000 volts produced a
straight line characteristic when plotted
agazinst antenna current. Fig. § shows a
vomplete modulation ecircuit.

Wrong Adjustments

When # power amplifier set operates at
low output snd low efficiency, the main
causes are usuaily high radio- lrequencv
leakages and the improper design of the
output transformer. If the eiliciency is
high but the output low the dlﬁ:culty is
probably in a high vesistance autenna or
in very loose coupling between the plate
of the amplifier and the antenna. This
eondition may also be caused by too high
resistance in the grid leak. Perhaps the
commonest wrong condition is that of high
output and low efliciency. This gets the
power into the air but wrecks many tubes.
it may be due to proper transformer ratio
hut too few turns in both the plate and an-
tenna inductance. The condition may be
caused by too low a grid leak vesistance
and at the higher powers by too great
eoupling between the plate and the antenna.

Every part of a ecircuit developing heat
represents a power waste-
of power loss can be allowed but appre-
ciable heating should be remedied if one
is to have an efficient transmitter. The
real joy of operating a master oscillator
lies in its possibilities as a reliable trans-
mitter operating at high efficiency. An
efficiency of 60% between output and in-
put of the P.A. is good but 75% is quite
common. When the P.A. operates at high
output it does mnot require s high grid

A small amount -
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potential for exeitation, as when operating
at low output. For instance a UV-203A re-
guires a high freguency grid woltage of
320 when it is pufting out 30 watts, but
only 200 volts when putting out 120 watts

A Plate Voitage “Stunt”

When the same kind of tubes is used in
both the M.O. and the P.A. the same plate
voltage supply may be used on both, When
operating with small tubes in the M.0. the
plate voltage must be cut down for them.
This can be done by inserting a series re-
sistance in the M.O. plate lead as shown
in Fig. 6, The resistance required can be
readily calculated from Ohm’s Law when
the plate current is known.

Conclusion

The writer has developed transmitters
of this type for all wavez up to 8000 meters,
and all powers up to 800 watts, and can
testity to the merits of the foregoing. One
get in particular employed a UV-202 M.0.
and a UV-203A for P.A. on waves from
120 to 180 meters, and later up to 240
teters, and obtained outputs of 120 watts
after about three hours work, Due to lack
of time, numerous other 1mpr0ve-ment< were
neglected, it being but an experiment. [t
used the Colpitts oscillator. With wmore
attention this same transmitter could easily
have heen increased to 150 watis output,
and the efficiency increased from 55% io
probably 65 opr 70%. But the ouly time
available for the work was one afternocon
#0 the results are very ereditable, Suificient
to say that once this circuit is given a fair
tryout and its merits observed, it will he
generally adopted.

THE MISSING LINK.

Be sure not to miss the sec-
ond article of our super-heter-
odyne series. This article will
appear in the July issue and
will deseribe in detail the con-
gtruction of several super-
heterodynes using fixed trans-
formers.
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Fifth Convention of the Third District

E meant to count the stories but

we never got around to it. That's

why we have not the least idea

how far it is from Chestnut

Street to the sunny balcony of the
Hotel Adelphia’s roof garden. But we do
know that on a perfect Pennsylvania
spring day it is a most splendid place for
a congenial group of radio folk to loaf and
talk and watch little white clouds drift by
while their shadows play frantic leapfrog
aver Philadelphia’s office buildings.

We happened fo find that out because the
Adelphia roof was owned by the Third Dis-
trict Convention for three days. Now we
are willing to admit that on the map the
Third Radio District does look as if a kin-
dergarten child had whittled it out with a
pair of very dull scissors—but we claim
that it manages to stage some of the most
beautifully friendly and kindly conventions
that happen on the Atlantic coast., These
eonventions are passed around from city to
dty (other districts please note) and the
competition certainly makes them hum. This
year the convention was back in Philadel-
phia where it started five years ago.
~_Therefore Thomas Appleby and his
“Dirty Dozen” invented several thousand
jobs and did all of them. Only those who
bave been on convention commitiees can
understand what work there must have
been behind the beautifully smooth con-
vention of April 24th, 256th and 26th.

Everything happened on schedule, every-
théng. The speeches were on the dot they
ware good, and they were brief. The
speakers ranged all the way up to Presi-
deat H. P, Maxim and the Only John
Reinartz. There was an honest-to-goodness
amatenr radio station, SDRC (Third Dis-
trict Radio Convention) that handled
traflic over nice long distances whenever
the hotel manager could be persuaded to
go away and stay away. Also portable
station .8 XA S
was there with
a H0-meter
transmitter that
rode aroumd in
a Ford and
worked back to
NKF at Wash-
ington. Bradley
Martin cali-
brated wave me-
terg, Captain
A dams bought
cough drops so
he could explain
the superhetero-
dyne gome more,
Supervisor Cad-
mus gave license

Philadelphia Wouff-Hong Initiation Officials and Characters.
(Photo by 8AR}

examinations. Then there were tours and
exhibits and demonstrations of radio con-
trol and a rafile with some excellent prizes.

The “Baltimore News” envies District President
Horace Beale’s 3Z0-3XW-WQAA station at Parkes
burg, Pa.,, and seems still more worked up nhuut
Portable 301 at Sarasota, Fia. Just the same we
noticed that Beale got back in time for the wind-up.
{Courtesy Haltimore News and 8BCK)

The R.O.W.H. initiation was preceded by
a playlet “In a Radio Store” and by still
another playlet with the Apple sisters—
Cora and Seeda.

Altogether it sounds like a pretty full
program, doesn’t it?

Now here is
the remarkable
part—there was
time left to
loaf. This does
not seem reason-
able, we don’t
pretend to un-
derstand it, but
somehow Apple-
by and the D.D.
managed to gain
the time for it,
and ‘we said at
the start that
the¢ A delphia
roof is an excel-
lent place to
loaf.
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Those who did not feel like loafing went
exploring and got into arguments with the
Philadelphia traffic police—ior how does a
giranger know what to do when he 333
“Traffic Control” painted on the pavement?
From these scouting parties we learn that
the Delaware suspension bridge is coming
along finely, vhat the WVictor phonograph
plant does not receive on Baturdays, also
that the PBaldwin fLoeomotive works i«
building 75 Dbehemoths for the Santa Fe,
and that 40 can have an excellently noisy
supper at Leoncavallo’s for $1 a head.

At about this point we hegin to get &
bit confused but we do remember the bar

b3

quet, It wayg the real thing; plentv of good
food. enthusiasm, laughter and noise, but
all hands willing to ‘pipe down” nd give

the speakers a chance. These speakers

2]
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hiad teen equipped with time switches—
they glowed brightly for & brief time and
then went off., This was good—so were
the speeches.

There really was only one thing wrong
about the banquet, District President
Horace A. Beale, Jr.,, and Stuart Ballan-~
tine were both kept away by ill health and
wuld be present “in spirit only” as Ballan-

tine's telegram said.

Yes, it was a good convention. The best
proof of that iz that this year's manager,

Thomasg Appleby 8XV, is now Third District
President. The vice-president is Chag, 1.
Gondfellow and the secretary Charles Ris-
ley, To them, and to Atlantie City, we look
for the 6th Convention of the Third Radio
Pistriet,

rrrrrrrrr W. Bradley Martin+3.K.

How To Number Messages

~-- Announcement of New A.R.R.L. Practice in Relaying ---

By F. H. Schnell,

i VER since we started handling mes-
sages we have used a system of num-
bering that has been followed by
aome commercial companies. Per-
haps that system of numbering is
practicable where there is but a limited
number of stations, but in amateur radio
there are far oo manpy stations handling
messages to use & gystem which calls for
a new series each day with each station
with which communieation is e;al‘lled 071,

Ag it is foday, we gtart & new series of
numbers beginning at midnight, Some of
cur stations communieate with over a dozen
different stations cach night. If messages

are sent to these vaurious stations, there
may be n dozen messages bearing Nr, 1,
If itz becomes necessary to trace one of
them, it a task almost bevond hope.
Therefore the A.R.R.L. is discontinuing this

practice for one that seems to have cevtain
features necessary in amateur traffic hand-
ling, While it may seem cumbersome at
iirst, 1 few days of using it will give vou a
better understanding of the principles and
the reasons therefor. Messages will be easy
to trace wover their entire routing—pro-
vided, of ¢ourse. that logs are kept. A
station without a log is like u ship without
a rudder--can’t tell where anything is go-
ing or why! Keep an accurate ingmwdiwav:

The new A.R.R.L. system of numbering
messages: Begmnlng‘ at midnight on the
first day of each year, a new series of
numbers shall be darted at each station.
This series is to cover the entire yvear. (Forv

Traffic Manager

the yvear 1924, the new system shall becoine
effective at nndmght June 30-July 1.}

Only at stations at wh1ch messages are
filed or originated shall numbers be =as-
signed. The original number assigned to
aach message shall be used throughout by
the intermediate stations relaying the mes-
sage. No new unumber shall be assigmned
by any other station. The original number
should reach the addressec just as it left
the xtatlon of origin.

Here's an example: Suppose a message
originates at or is liled at TAW on July 5,
adressed to TBJ. This may be the first
message filed at TAW on July 5, but it is
igned the wnext serial number of 1AW,
whwh, we will say, hapnens to be Nr. 43,
Because the message iled at 1AW,
PAW ussigns the numhmx “n& this number
should be the number of the message when
it reaches YBJ.

We now have a message bearing the num-
ber 13, addressed to TBJ, and which is filed
at TAW on July 5. Now let’s see how this
would ook if we tral‘r\n‘utted it according

o
a

the old system. Here the way it
uld‘s’cart_ Hr wnsg nr fm Hartjord
nn to 7OJ—and as this message passed

through the eral relay stations it would
he assigned a new number at ea.r'h station
nd When it arrived at 7BJ it might be
55. It has nothing to indicate
when Yhe message left Hartford—mnothing
by swhich it could be traced without a great
deal of difficulty.
The new system

means a very slight
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change in the preamble of the message, and
here is how it would be started from 1AW:
Hy. msg fm HARTFORD (CONN 1AW NR
48 JULY 5 to ?BJ. Get that preamble set
in your mind and after vou use it a few
times it will be as easy as rolling off a log.
Keep in mind the city in which a message
originates, the call of the first station hand-
ling the message, the number and the date.
This same preamble is to be used by each
station relaying the message. No matter
how many relays there are, the message
is to be transmitted starting with “hr msg
fm HARTFORD CONN 1AW NR 43 JULY
5", and should arrive at 7BJ exactly as it
was started,

It will be an easy matter to trace a mes-

Ui
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sage of this kind by putting out a general
eall for information on 1AW’s message Nr.
43, Everybody handling it will be able to
identify it without the slightest difficulty.
it must be remembered that there may be
hundreds of stations starting a message
bearing the Nr. 43 and in this connection
it is important that the call of the slation
always be transmitted as it becomes a
necessary part of the preamble for identi-
fication.

Don’t {orget—we start the new system
at midnight of June 30-July 1 and the 1924
series of numbers is to continue up to mid-
night of Dec. 31-Jan. 1, 1925. Remember,
only stations starting messages shall assign
numbers to the messages.

7DJ Works the ‘“Bowdoin’’> With One
Five- Watter

from WNP, the “Bowdoin” of the
McMillan Arctic Expedition, during
which time a hundred of our best
stations had been asked by the Traffic Man-
ager to make a concentrated endeavor to

FTER weeks in which nothing but
a few weak signals had been heard

broadcast *“All well 30 below daylight all
the time"”, and then ealling €Q. He
answered the call and Mix came back im-
mediately. Quiet hours were coming on,
however, and 7DJ fold Mix he couldn’t
transmit, but Mix told him to copy, which
he did. From the messages received it is

Everett Sutton, At His Station, 7DJ, First to Work WNP in Moanths.

establish communication, Everett Sutton,
7DJ of Port Angeles, Wash., on April 13th
worked Mix for an hour in good two-way
communication and took a string of mes-
sages from him. Attaboy, 7DJ! We hope
the Northwestern Division is as proud of
you as the rest of the A.R.R.L. is!

Sutton first picked up WNP sending a

apparent that the “Bowdoin” is in steady
daylight and had been unable to raise any-
body for over a month; that all the crew
were well and had been having a great
time all winter. Mix said he didn’t expect
to be able to work to the outside again, and
gsent word to his family not to worry if
they didn’t hear from him again until fall.
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Sutton is but fifteen years old. Alitho he
has been in radio for several years, he has
operated ©.W. only since last Christmas.
Ether-burners please note that his set has
but one “B-watter”, in a 1DH ecircuit, and
works on a 2-wire aerial 50 ft. hlgh using
the eiothe,&hne in the backyard for a coun-
terpoise; his receiver is a single-cireuit re-
generator with one-step audio. This lad
and this station have done what a hundred
of our best have failed to do, and we think
it the most outstanding incident in the
WNP communication this year.

The following additional reports of re-
ception of signals from WNP have been
received at Headguarters up to May 7th:
March: #th, 8DKR; 9th, 8L.U; 15th, TLR
and F. H. Snueve, (“mcmnatl' 20th, 2ZB;
28th, 6CMP; 29th, QSA, by 7VM aboard
WPQ off Kodiak; .30th. 9CXP, 6BUH, and
(lanadian 4ER. Aprll' 2d, Canadian dDF
ad, 2AQC; 4th, bJB and ex-0AZS; Mh,
BCWR Tth, :‘ZBRB, BRY; Oth, 8CYI and
H. . Barnev, Providence, ‘R, 1., 18th, 7C0;
i6th, (w(‘KC 18th, 2CTJ; 20th, 9BWQ;
30’(-}1, 3CEIL
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{7. J. Herrmann, manager of the Chicago
Radio Show to be held this fall, realizing
the difficulty which henceforth will be ex-
perienced in communication with WNP,
has offered $100 in gold to the nrbr, ama-
teur to receive a “confirmed message” from
MacMillan subsequent to Aprn 24th. R, F.
McDonald, jr., president of the Zenith
Radio (ifc)rpm, has offered another $160
Zenith receiving set to the second amaveur
to recejve and deliver to him a *zonfirmed
message” from MacMillan (MacMillan has
sent frpquent messages 4o McDonald).
Here’s some additional incentive, fellows.

Careful observations should be made when
signals believed to be from WNP are heard,
20 asg not to confuse them with signals ef
dozens of stations calling and broadcast-
ing to WNP throughout the entire wsek.

We must continue our nightly vigil for
Mix and endeavor to connect up long
ecnough to get over to him the idea of using

shorter waves, probably around 100 meters,
for transmission and reception.

. B.W.

Experimenter’s Section Report
By 8. Kruse, Technical Editor

O many inquiries have come in that I
will again state the nature and the
purposes of the Experimenter’s Sec-
tion. This can be done most easily
under headings as follows.
What the Section ls
There is no formality about the Experi-
menter’s Section; we believe that radio ex-
perimenters do not care for complicated
organization and therefore we will organize
just as little ag possible. This at once re-
moves the need for monthly reports and
extensive correspondence.
Membership in the Section is open to
anyone interested in radio experimentation
in company with others,

Joining the Section
The businesgs of joining the section is ex-
tremely simpie—just address a rvequest to
Baperimenter’s Section, ARRL., 1045
Main Street, Hartford, Conn. What little
detail there is will be explained st once.

The Services of the Section
The Experimenter’s Section offers the
following services:
A List of men who are interested in your
problem.
A list of problems that are in need of work
at” present.
Outlines suggesting the best way of attack-
ing your problem.
All of these are kept up to date and are
available on request to those who have en-
rolled their names in the Section.

Problems
A list of the problems chosen by various
members of the Experimenter’s Section is
given below. Active work on most of these
problems has begun.

Radiatmg Systems
Practical information on receiving with resen-
ance ‘wave coils.
2. Hest operating
antenna.
5. Counterpoises.
wires, insulation,
4. Tests of antenna insulators, electrical and me-
chanical.
§, Development of a good leghtning switch.
& Tmperiect dielectric in field of antenna and coun-
terpoise,
Ground vs, counterpoise for
Beverage antennas,
Underground antennas,

wave length for iransmitting

Best height, size, spacing ef

C.W. transmissien.

bl

Receiving Sets

1. The zuper-heterodyne for work below 200 meters,
sspecially LW,

%, Improvement of the standard tickler-regenersative
set,

3, Tesig of receiving inductances of various forms,
size of 'wire, method of winding, spacing of
wire, l\md of msulatlon

4. Effect of “dope” on receiving coils.

b. Comparison of head phones.

6. Comparison of B batteries. i

7. A ”;f"d radio freauency amplifier for 08 meter
WOrK.

&, Comparison of available receiving tubes as far
as their actual value as a detector or amplifier
is concerned.

9. Aundio amplifiers. How to make them absolutely
quiet, for one thing, How to secure “maximum
distortion” with peak at 1000 eycles.

12, Reception of C.W. sets on double and half their
wavelength,

18, ‘Teats of plugs and jacks.

14, Effect of L/C ratio.

15, Tests of grid leaks and condensers.
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16, Portable receivers,

Transmitting Sets

How ean we do away with key clicks and volt-

age surges that blow tubes and interfere with

broadcasting recepiion?

Jomparison of keying methods. What is best

jocation of key?

Cause and remedy for unsteady wave,

Develop a good method of keying when a 1000

or 2000 volt motor-generator set is used.

Transmitting inductances. Rest form, best con-

duetor, dead ends, insulation, «te. Compare

helix with pancake, aolid with litz, eic.

Development of a good wavechanger,

Comparison of plate supply: 60 cveles, full-wave

self-rectification, D.C., ICW 500 c¢ycles. Lom-

pare range with fixed input fo set.

& Hifficiency of” various methods of obtaining D.C.
plate supply from A.C. ILine. M.G. sets and
various rectifiers.

9. Protection of motor-generator sets from high
vo]tgge surges and from radio-frequency eur-
rents.

i8. POEB? it pay to wse 2 good grid condenser and
Jen,

i1, Comparison of various makes, American, foreign,
GL.E., W.E., and other iransmitting tubes. Oper-
ating data on them.

12, Harmonics from tube transmitters.

18. Tyzzer signal, (See QST October 1928, p. 15)

14. Mercury are rectifier for plate supply.

15. Work on waves below 150 meters, (X license
absolotely necessary).

16, Loop transmitters.

17, Portable transmitters.

18, Amateur uves.

General

1. Wired Wireless,

Tests of insulation at radio freguencies.

Etfect of weather, barometer and moon on radio

conditions.

Statie elimination.

Distant control.

Break-in systems.

This list is not complete by any means.
Let’s have your suggested additions.

Particular Problems
The following particular problems seem
to deserve brief discussion.

5

bk

-
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_ Antenna Formulas

See the article by Mr. Ralph Batcher on
page 32 of this issue.

Keying Click

. The biggest single difficulty in radio today
is local interference caused by keying clicks
or thumps. Some stations that do not inter-
fere at all when they hold the key down
make horrible pests of themselves whenever
they key. A satisfactory scheme for stop-
ping this is not at hand right now and some
work is very badly needed. One can see off-
hand that any successful method will have
to slow down the starting and stopping of
the antenna current. This may mean loose-
coupled circuits in all amateur stations but
something must be done. A simple way of
slowing' down the surge is to key by means
of & vacuum tube but this calls for rather
expensive equipment and therefore does not
take care of the chap who can only aiford
a single “S-watt” tube. In general sets
that use alternating plate supply are free
from this difficulty as the key is in the
transformer primary and the shock is taken
up by the transformer. However, we are
trying to get away from A.C. plate be-
cause of its slight broadness.

QST
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Distortion Amplifiers

Makers of rectifiers and generators should
be especially interested in this problem. We
would like to hear from them.

Most audio ampifiers today are attempt-
ing to get away irom distortion. For tele-
graphy this is exactly the wrong thing to do.
It is very desirable that we do some work
to develop audio transformers that give
very bad distortion so as to amplify strong-
ly at 1000 cycles and very badly at higher
or lower notes. This will greatly reduce
static noises and line escapes. The old
9-to-1 Radio Corporation transformer was
designed to accomplish this and was very
excellent for the purpose. We wish to hear
from men who have the equipment to work
on this problem, either in building the trang-
formers or else in testing them afterward.

Audio Tests

A method of testing headsets {or loud
speaker units) and at the same time spend-
ing a few hours in a most interesting fash-
jon is given on page 454 and 455 of Popular
Radio  (New York) for May, 1924. The
author, Prof. J. T. MacGregor-Morris, uses
the method of scattering fine sand grains
on the receiver diaphragm which has been
exposed by cutting away the receiver cap.
When the diaphragm vibrates in a regular
fashion the sand dances into patterns that
show how the diaphragm is moving., Such
patterns are known as “Lissajou’s figures”
or “Chaldni’s figures’”, after their dis-
coverers.

If une does not wish to cut a receiver cap
the experiment can be made without a cap
but the figures will be different and will
not tell anything about the receiver. The
reason for this is that the cap ordinarily
clamps the edges of the diaphragm and
makes it operate in a different fashion than
it does when the cap is off.

By all means read the articles and make
the experiment.

We wish to hear of someone who is
equipped to test loud speakers.

Audio Transformer Tests

Anyone able to test audio frequency
transformers please let us know, These
tests are not worth much when made in
the usual fashion and a method that seems
to be better will be indicated on request.

Experimenter’'s Handbook

We have had a number of inquiries as to
a suitable laboratory manual to be used in
experimental radio work. We wish again
to call attention o “Experimental Radio”
by Prof. R. R. Ramsey of Indiana Univer-
gity. The book has just been revised and
enlarged. New experiments have been
added and the suggestions as to construc-
tion of apparatus very. much increased. The
book now covers 85 experiments and 105
pages.
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The experimenter who has handy “Ex-
perimental Radio” and Ballantine’s “Radio
“Pelephony for Amateurs” is not likely to
get into real difficulty with any ordinary
problem. »

“Experimental Radio” at $1.60 and
“Radio Telephony for Amateurs” at $2.00
may be purchased from our book depart-
ment, as ean also M. B, Sleeper’s 25-cent
hook “Ideas for the Radio Experimenter’s
Laboratory.”

Power Line Interference

Our item on page 38 of the May issue
prought immediate response.

Mr. W.R.G. Baker of the Radio Kngineer-
ing Department, General Blectric Co,
states that “G.E.” will be glad to try out
any suggested devices for locating the
cause of radio interferences and will be
glad to repori on the results. Much work
of this sort has already been done by them.
in the “Communications” section of this
jssue there also appears a letter from the
Superintendent of Electrical Transmission
for the New Haveun Railroad. This letter
should not be overlooked by any amateur
living near the electrified zone of the N.Y.
N.H.&H. Mr. E. H. Steele, Electrical En-
wineer of a Massachusetts generating and
distributing organization, has stated that he
will be very glad to receive the codperation
of any amateur in his repion in locating
power leaks or suggesting methods that the
gompany might try. From several points
we have received letters indicating that
Cottrell Electrical Precipitators {used :in
depositing soot and smelter dusts) arve at
times causing very severe interference over
iarge areas.

At the present time it seems that we are
long on experimental flelds and short on
helpers and methods. {orrespondence from
any one in the regions mentioned is in-
vited. T.etters to any of the men and firms
above will be forwarded if addressed to
the attention of the Technical Editor.

Buggestions and assistance are invited.

{orrespondence

It has become absolutely necessary to in-
wist that all correspondence be addressed
exactly as requested above, also that a self-

addressed and stamped business envelope
be supplied with each letter. This is done
to secure correct addresses and to save
postage.
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Dhituary

T is with deep regret that we
I chronicle the passing of four well-
known amateurs during recent
months.

Amateur radio lost a real enthusi-
ast and staunch {riend in the passing
on March 14th of Mrs, May . Hous-
ton, formerly 6BAZ and later 6MI
of Ban Diego, California. She was
an active member of the old Sunset
Radio Club and the call 6BAZ was
well known in the southwest in the
spark days.

Ray T. Shaw, 17, 8AFB of Wil-
imington, Delaware, died April 13th.
He was an ardent radio amateur and
District BSuperintendent for the first
Delaware District, A.R.R.L. His ex-
ceptionally good work in radio organ-
ization and in the past transatlantie
tests is too well known for comment,
His station was one of the best in
Delaware and its signals will be
missed from the air by his many
{riends.

Dr, Phillipe Lesage, 25, ¢2AF, de-
parted this life at the Notre Dame
Hogpital, Montreal, vn March 18th,
following an unsuccessful operation
for appendicitis. Dr. Lesage started
his radio career in 1214 when he
entered the merchant wmarine as a
radio operator. Later he was on the
air with a spark set and all oid timers
remember hearing his call, The am-
ateurs of the Second Canadian Dis-
trict sent a wreath to the bereaved
family as a token of the esteem in
which he was held by his A.R.R.L.
brethren, and a large number of am-
ateurs attended the funeral.

J. BEdward Page, 19, of Baldwins-
ville, New York, passed away early
on the morning of April 11th at the
Syracuse Memorial Hospital, follow-
ing an operation on a hip that was
fractured about a year ago in an ace
cident and whiech did not knit correct-
iy. Infection, which developed, could
not be checked. “Ed” Page was very
well known in the amateur fraternity
as he was for two years operator at
8AQO, the station of Mr. Clive
Meredith at Cazenovia, New York.
His passing is mourned by his many
friends.
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Seventh District Convention
Reported by ““The Gang’’

LL of the TCQ-ers who missed the
convention at Heattle on April
11th-12th, held under the auspices
of the Hxecutive Counecil of the
Amateurs of the Seventh Radio
District, missed the joys and delights
of two days of Amateur Paradise. KEvery
gtate in our district was represented except

Wyoming. FKvery Ford that could sneeze
and give the pds.sword “Enough (as”,

ﬂ..'arrled u full cargo of hams to \dttle
Qur Division Managel, (Glen E. West,
7ZU, was on hand early, having come over
700 miles from Billings, Montana. ‘Thurs-
day night the lobby oi the Y.M.C.A. where
the convention was held, became a hotbed
of static, QRM, and QTC.

The annual meeting of the Executive
Council opened at 10:30 the fullowing morn-
ing. The President, Mr. Maybee, TGE, was
still out piloting his flivver around snowed-
under- mountain passes and bad roads, so
was not on hand to take the chair. The
Vice-President, Mr. P. R. Hoppe, TIW,
called the meeting to order. Officers for
the coming year were elected as follows:
President, Mr. Geor ge sturley, 7BJ; Vice-
Pregident, Mr. Robert WaskeyL TUU; Secre-
tary-Treasurer, Mr. R. D. Hoffman, TADP.

A letter from Mr. Warner of the A.R.R.L.
and many other communications from ama-
teurs who were not able to attend, all
wishing the convention success, were read.
The rest of the day was spent in visiting
the University of Washington Klectrieal
Engineering open-house. Cars kindly fur-
nished by the Seattle Chamber of Com-
merce carried the gung out and some very
interesting machinery and displays held us
in groups all about the building, Many
amateur stations were also visited—in fact
all stations around town suffered terribly,
chiefly from overloading the atandmg -TOOm

capacity of shacks. 7TADP says the floor
and wall are out of plumb and the door
won't shut—his shack will never be the
same!

Saturday morning the Council meeting
vesumed at 10:30. After much QRM

Spokane was chosen as the place for the

next year's convention. Cries of “FB”
greeted the offer of Mr. Kenneth Stone,
“FH, who stated that the all-famed publi-
cation, “The Dial”, would gladly codperate
with the council and do what it could to-
wards being a Seventh Distriet amateur
paper. lLively discussion on subjects affect-
ing the amateur continued until someune
sald “Let’s eat”.

The business meeting was finished in the
afternoon session, after which Mr. West,
72U, favored the bunch with an excelient
talk on super-heterodyne sets. Adjourning
at 3:30, the rest of the afternoon was used
up in hamfesting, rag chewing, and visit-
ing stations.

Then came the banquet. Mr., Rountree,
TAFE and toastmaster, had a worse time
pounding for order than KPH fighting Jap
QRM. The eats disappeared like QTC rush.
Mr. O. R. Redfern, Supervisor of Radio of
the Seventh District, was the first speaker.
Other speakers were Mr. L. . Maybee,
Past President of the Hxecutive Council;
Mr. George BSturley, 7BJ, newlv elected
President of the Counecil; Mr. J. D, Ross,
.Supermtendent of nghtmg, City of Seattle;
and Mr, K. W. Weingarten, Northwestern
Director for the A.R.R.L.

After the festivities there was an inter-
mission of an hour or so before the hall
was ready for the Wouft-Hong initiation.
7IB was the candidate chosen to go through
the mill. Much credit is due the Seattle
gang for the success with which they put
on the Woutt-Hong initiation.

This marked the close of the convention.
If its wsuccess is measured by everyone

having a good time and W1sh1ng all days
in the year were like those two, then this
was a huge success,
© "‘1

vear’s convention

FIB— wAS
THE KEEPER

TIE Dist
Radio Convantion,
e

G atba..
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Checking Up Antenna Formulas

By Ralph R. Batcher*

YOR a number of years the writer has
endeavored to collect the necessary
data for checking several formulas
for the determination of aerial capa-
eity and inductance. A practical
check of these formulas involves a vast
amount of work in the erection and measure-
ment of various types of aerials, and the
thought has oceured that very good data
probably can be found in the files of many
ARR.L. members,

Since many other radio experimenters
might be tempted to measure the constants
of their aerials if any easy method were
to be presented, the following plan is dis-
closed. The apparatus required is a stand-
ard wavemeter and a variable condenser
with & capaecity calibration. The condenser
belonging to the wavemeter will do if it is
calibrated. Also a source of high frequency
energy such as an oscillator, or a trans-
mitter set if its wavelength can be readily
varied. A resonance indicator such as an
antenna ammeter of some kind is necessary
as well,

The method outlined below may or
may not be new, but the author has never
geen it disclosed before. Insert a small
inductance in the aerial and ground lead,
together with the ammeter, and adjust the
oscillator until reasonance occurs, using as
loose a coupling as possible. See Fig. 1.
Then measure the wavelength of the os-
cillator, calling the wvalue A:.. Disconnect
the antenna from the ecirenit and connect

1
ﬁﬂ\.

>

-e-r—<

3
R 1
-

Fig. 2

ance and the meter and adjust it until
resonance occurs with the oscillator, set
asg before. Sce Fig. 2,

Designate this value of capacity Cx.

Repeat all of the above measurements
with a larger inductance in series with the
aerial, say one with two or three times
the number of turns, as shown in Figs. ¢
and D. Designate the values of wavelength
and capacity so found by iy and ..

After the values of Cs, Cy, kx and A,

®Radio Engineer A. H. Grebe & To., Inc.

have been determined, the antenna capa-

eity €. and the antenna inductance
I may be determined from the follow-
ing formulas:
Cr (A*~1)
to a5z e e i fds. if G i3 in mids.
Af-B
}'&;r((}x"‘ (xﬁ} .
Lo = e in centimeters, if capacitiss
35652, C:Co
are in microfarads. Here A equals fhe

&

B ;

= = =&

= = Ay

oL, )

& T

J T
Fig. 3 Fig. 4

ratio iy/ he;. and B  equals the patio

{:/Cs. T have derived these formulas froim
fundamental equations, but an analysis of
their derivation need not be given hers.
They are mot difficult to use and the
mathematical work should not take long.

If safficient experimenters will send in
the results of their measurements, together
with the following data, it i3 believed that
fairly reliable working rules can be de-
vised that will enable anyone to prede-
termine the constants of the aerial he in-
tends to build. Give the following infor-
mation ag accurately as possible on a post-
card. Length, height {at each end), num-
ber of wires, spacing, type and length of
lead-in, where located, aerial surroundings
{rough sketch of buildings, masts, trees,
ete., with estimated distances from an-
tenna), type of wavemeter and standard
condenser used, Values of C. and L.

If a calibrated variable condenser is not
available the value of B can be determined
roughly by the reciprocal of the ratio of
the scale readings, if the condenser hay a
straight cspacity curve.

MORNING =
BETER LATE DX
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A Good Break-In System

By Philip Laskowitz, 9DHI

radio; as a rule they have not been

very .popular with the owners of

amateur stations. The probable rea-
son is that most systems that have been
introduced used a separate receiving an-
tenna.

The most important advantages of a
break-in system are that it cuts down
needless inlerference and raises the opera-
ting efficiency of your station.

REAK-IN systems, it seems, have
been the *‘dark horses” of amateur

Two-Antenna Systems
In such a system the receiving antenna

should run at right angles to the trans-.

mitting antenna. This takes up more
space than the average city amateur has
at his disposal. Then there is the patience
that one must have to get such a system
to work at its best. To prevent the trans-
mitter from “knocking” the receiving set,
one must give a great deal of time %o
making trapb, and to getting his antennas
placed right, Where the transmifting is
done on a wave considerably diffevent from
the wave on which the operator is receiv-
ing, “knocking” the receiver does not have
to be worried aboutf, but where afl work
is done on one wave {(broadly &peaklng‘;
as in the case of amateur stations, it is
an important thing to think about.

True Break-In Systems
In a station using a true break-in the
receiving set is connected with the antenna

™ A Break-in System

when the key is up, and when the key is
depressed the antenna is disconnected from
the receiver and connected with the trans-
mitter. These operations are done auto-
matically, and therefore the operator can
break the sending operator at any time

in case of interference or for a repeaf.
With so many stations on the air, speed
in handling traffic is a very important
item. With a good break-in traffic cun be
moved from twenty-five to fifty percent

faster than with the usual antenna change-
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FIG. | THE LEACH BREAKIN RELAY

over switch., There is no need to spend
precious minutes repeating a whole mes-
sage in order that the other operator can
wet a small part of it. If the rveceiving
operator missed a word or two he only
needs to break the sending station and ask
for the missing part.

A Break-In That Works

The break-in about to be described does
away with the disadvantages of other
methods used, but still retains all the ad-
vantages. It is not only a break-in but
a relay also, whereby a small key or
“bug” can be used on large sets. The big
thing that is conspicuous is the absence
of the receiving antenna; this device uses
the same antenna for sending and receiv-
ing.

This instrument can be constructed by
anyone who calls himself a “ham,” with
the tools that avery amateur possesses,
and from unused ‘“junk” that-is usually
lying in the attic. In the rough the ma-
terials needed are a pair of electromagnets
wound for any eonvez}ient D.C. wvoltage;
two pairs of heavy silver contacts, one
of which is used in the antenna cn'cuxt
the other pair in the main keying cireuit
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of the transmitter. In addition to these
two pairs, an auxiliary pair of contacts can
be added; these need not be so heavy as
they only break the B battery circuit of
the detector tube in the receiver,

In assembling this deviee, the magnets
should be mounted with the pole faces
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FIG. 2 CONNECTIONS OF LEACH BREAKIN
FOR SPARK WORK.

pointing downwerd; the armature is mount-
ed in front of the poles so that when it
i3 actuated it is drawn up. To the center
of this armature a plunger is made fast,
This rod is fixed to the side of the arma-
ture that is toward the magnets and goes
up between the magnets where it is con-
nected to a bakelite strip. It is not fast-
ened firmly to the strip, but is fastened
by two lock nuts to the base of a right
angle made of sheet brass, 'The vertical
part of the angle is cut out so as to make
it U shaped. The bakelite strip rests in
this U and thereby forms a flexible coup-
ling with the plunger, the importance of
which will be seen later, The bakelite
strip carries the contacts, having one mov-
able contact on each end, so that when the
current is applied to the magnets the
plunger will push the strip up and make
contact with the stationary wsontacts. The
method of attaching the bakelite to the
plunger, and of mounting the contacts, is
shown in the diagram, and so nothing more
need be said abont it here.

Adjustment

The se_ret of perfect operation iz in
having the pair of contacts in the open
eirenit of the transmitter make before the
pair in the key circuit; this is done a gplit-
fraction of a second before the key air-
cuit is closed, . The idea is to have the
antenna eireuit absolutely closed before the
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se¢t iz made to oscillate. The ingtru~
ment is made to perform this feat by hav-
ing the U shaped seat u little off the
center of the bakelite strip, and by hav-
ing it flexibly coupled to the bsakelite. It
should be a irifie nearer the end that car-
ries the antenna contact. Since the dis-
tance from that end to the U is shorter
than on the opposite end, it will be pushed
up and will “make’ before the other set of
contacts will, For smooth opération small
adjustable springs have been added as will
be seen from the drawing,

Just before sending this in I find that
by hooking the relay up as I have shown
in Fig., 8 it will work a little better for
receiving (.W., than the other way where
the primary of the tuner is shorted. The
idea is then, that the receiver will never
fail to oseillate. Tn ease this method is
used, the suxiliary econtacts are not used
for the B Battery circuit as in Fig. 3 and
of ecourse, the primary of the receiving
set 18 not hooked up as in the original,

This relay was originated on the Pacific
coast by an ex-commercial operator who
is now making them for the market.*
They have been used by commercial and
ship operators on the Pacifiec coast for quite
a long time, but have not been introduced
to amateurs vet, This device is used ex-
tensively on marine sets of both spark and
C.W. types, and there is no reason why it
cannot be used by amateurs on the same
kind of apparatus.

It certainly is a pleasure to listen to
two stations equipped wtih this system
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-~ working each other; the work is carried

on just as it is on 2 land line. The inter-
ference near San Francisco iz very great,
probably one of the worst places in the
world, but by using these break-ins it has
been cut down considerably.

Let’s see more hamsg use it. Cut down
on the jamming znd come up on trafiic
efficiency!!

2y, A, Leach, 591 Mission Street, San Franciseo,
California,
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Jhe Receiving
Experimenter

I'LL MAKE. THIS WORK IF
IT TAKES ALL SUMMER
4 4

PRy

CONDUCTED BY S.KRUSE, TECH. ED.

Setting 2 Mast on the Edge of the Roof

{)ften one would like fo put an antenna
mast at the edge of a house roof so as
to make the antenna somewhat longer.
(Generally one has to give up the idea on
aceount of lack of room., Last summer
we saw 1 40-foot iron pipe mast at 726
Massachusetts Street, Lawrence, Kansas,

Antenna

",____.,...,7 X” 7

i

Cise njgple .. /

MAST AT THE
EDGE OF A ROOF

e side. puys ore rot shown a5 they would
* it directly o and from the reader
which seemed to be entirely workmaniike
and which could be used on either n flat
or a sloping roof. See sketch.

Spoiling Good Coils

When a good coil has been built, one
should give it a chance to remain good.
There is no sense in constructing a good
¢oii and then putting it within an inch of
other things in the set. In fact an inch
is the absolute lower limit and two inches
is very decidedly hetter. It is especially
inexcusable to put the grid end of a sec-
ondary coil or variometer near anything.
Just what the object is does not matter so
much; an insulating panel and a metal
shield are about equally bad. Of course
this does not make for compactness but
the idea of compactness is being vather
overdone in radio receivers these days.
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Ventilating Condensers
L. W, Hatry of 5XV calls attention to
the fact that a poor condenser c¢an be
made into a good one by chopping out
enough of the poor insulating material.
A condenser that has moulded end plates
of poor material or else has end plates

A Cut as jndicaled by
dolted iines, alvags

) - lece
jpatss wil! be @
QWihE Bave Heen s

culs S0 12akaGe
rngy s passible arter

*VENTILATING * A CONDENSER ~IDEA BY 3xV/

of ordinary fibre can be materially im-
proved by cutting as shown in the figure.
Kven at that the fibre is so poor that
the condenser should not have been bought
in the first place.

Although poor moulded material is es-
pecially spoken of the same scheme will
improve any condenser that uses insulating
end plates.

Wooden Panels

For the experimenter wooden panels are
a mighty handy thing because they are
cheap and there is no hesitation about
drilling a fresh set of holes in them. The
performance of the panel will be exactly
as good as that of the expensive materials
as long as all the things -on the panel are
kept at low voltage. This simply means
that the variable condensers should be
mounted with the filament end connected
to the panel. However, the losses in a
wooden panel used exactly as one would
use any other material are not serious if
it is entirely dry. A good dry piece of
wood which has been soaked in hot par-
affin makes a very respectable panel indeed.

Cardboard Panels

From the standpoint of efficiency there
is nothing very much better than a “Beaver-
bhoard” panel that has been cooked in par-
affin. However, the cooking must be done
carefully so that the parafiin will not be
secorched. This generally means that
something must be put in the bottom of
the pan to prevent the panel from touch-
ing.

Almost ax good results can be gotten by
brushing or pouring on paraffin that is
melted and hot enough to smoke. The
paraffin treatment is far beiter than one
with varnish because one is never sure that
varnish does not .cont'ain water, .

A panel of this kind is not beautiful
but it is very cheap and as good as any-
thing that ean be purchiised at any price.
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UNSCRAMBLING THINGS

HIS #n attempt to explain several

things that seem to have goiten preity

badly mixed up in amateur radio—
and otherwise.

What Does “Aperiodic” Mean?

We are constantly getting letters from
fellows who ingist that the Reinartz tuner
and others of its general type are using an
“aperiodic” antenna. Now aperiodic means
“having no period”. This is true only if
the cirenit has such a very high resistance
that—

1L

r* is greater than Ma—
O
However, you don’t need to be interested
in the formula to understand that an
ordinary antenna does not suddenly become

Ll Wave Kecdified
FIG.I RECTIFIERS DO NOT
DELIVER CONTINUOUS CURRENT

“gperiodic” when we stop adjusting the
number of primary turns. What we are
really trying to say is that the primary
gircuit is “fixed tune.” If this “fixed tune”
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is far enough ountside the working range
of the tuner, the antenna will act almost
exactly like a true aperiodic one.

“Current or Voltage”

A good many letters blow in here asking
whether we want current or voltage in this
or that circuit. This shows a failure to
understand the fact that no current will
ever How unless there is a voltage to make
it flow. The two things simply do not hap-
pen independently.

Does a Rectifier deliver Direct Current?
A vrectifier does noi deliver continuous
current. According to Webster’s dictionary
it does make “an alternating current uni-
directional,. varying perloc’ucallv hetween
zero and a maximum”. In other words, it
turns out ‘“bumps” of current with gaps
between them, &till another way of say-
mg this is that the current is "pulsatmz
Fig, 1. This sort of current is goud
mnuzh for charging storage batteries but
not for operating receiving tubes, either
filaments or plates. It can be smoathed
out with a filter until we do really have
sontinuous current but the filter is not

i

“RADIATION

simple or cheap so that most of ns prefer
to keep on using “A” and “B” batteries.

“Re-Radiation”

From the way the world is put together
one can easily see that “re-radiation”
means “energy that is gsent out for the
second time.” Of course it has to be re-
cetved before it can be sent out again.
Almost any large metal object near a trans-
mitting station will absorb energy and will
re-radiate a little of it. See Fig., 2.
receiving antenna that is very close to a
transmitter will do the zame thing but
this has very little to do with the receiving
set itself. If the tuner is taken away and
the antenna grounded the performance may
continue. However, re-radiation is usually
a weak thing that does nobody any harm.
When it does happen you will always find
the original tone of the sending station very
faithfully reproduced.

Lately a lot of radio papers have taken
to using re-radiation to mean “transmis-
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sion by an oscillating receiver”. This is -
nonsgense; the receiving antenna in such TWO More TroPhles

a case does not re-radiate but simply
radiates. It has become & small trans-
mitting station and no one ever thinks of
referring to a sending station as
radiating,

Concerning the
McLaughlin Tuner

R. J. L. McLAUGHLIN’S excellent
tuner was treated rather badly in
our May number; we accidentally
shorf-circuited the phones, and even a good

tuner will not work well that way. The
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vorrect diagram is shown here and an im-
proved diagram is added.

The improved diagram will give louder
signals but the tickler seems to have just
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{MPROVED CIRCUIT

a shade more effect on the :-tuning. The
difference is small and we may be mistaken.
Certainly the improved- circuit does give
stronger signals and we think it will bring
in the weak ones better.

Fé= .

out 1923 QST had an offer posted of
a brown derby to the first American
ham to work two-way across the Atlantic
and that, much to our surprise, the deed was
done by our own Traffic Manager in Novem-
ber. We have not believed that he should
he barrved from receiving the trophy just
because he iz a member of the A.R.R.L.
Headquarters Staff, and so the hat has been
prepared for him and was presented by the
Fiditor at the Third District Convention in
Philadelphia recently, in the presence of
innumerable eye-witnesses,
We firmly believe this to be the only
brown derby in New England. We had a

O UR readers will remember that thru-

Traffic Manager Schnell, Wearing QST’s Brown

erby.

hard time buying it; all the clerks thought
we were spoofing them; finally we found
one for a shade of its original price, in a
bargain basement. Then it was *done in
0il” by Hick, @ST’s “‘interior decorator,”
until it is a thing of beauty, no kidding.
In the fromt, crossed French and 1.S.A.
flags are surmounted by the A.R.R.L. de-
vice, and around the stern the following
inscription appears: “Awarded to Fred. H.
Schnell, 1MO, first North American amateur
to work across the Atlantic Ocean in two-
way vradio communication, November 26,
1928, with 8AB, Nice, France.” ‘

Thus does truth outdo fiction: a hand-
painted brown derby!

As previously reported in our columns,
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the Editor had another wager with Mr.

The Burnham Clock Won By The Editor
Witt Burnham, of London, g2FQ, on the
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vutcome of the Fourth Transatiantic Tests,
Mr. Burnham betting that we wounld nox
sueceed in hearing as many as iwelve diff-
erent European amateurs, It is now his-
tory that we copied some three dozen diff-
erent stations. As a result the Editor has
received the very handsome Hamilton clock
illustrated in our photograph. It js a
beauty in every respect, and we are justly
proud of it., A plate on the top of the
clock bears this inscription: “Kenneth B.
Warney, from W. Witt Burnham, {o settle
a bet on the success of the -5« nglo-American
“\mafeur Transmissions, December 1923,
B, O.M.” OM.

Mr. Burnham suggests that we inight
equip the clock with rings so 0 wear
it on a cord around ovr neck, as a breast-
plate, and then, wearing the hat and cane
won in previous betq and brandishing the
Wouﬂ Hong aloft, we mlght proceed to
Los Angeles and get a job in the “fillums.”
"H*S. or in some nice bug-house beu,ween
here and there!

Tnx vy,

—K.B.W.

The Maritime Convention

PRIL Hth and 6th saw the first real
Maritime Convention in progress at
Halifax., This meeting was the first
where amateurs in this Division
have really gotten together and be-

come acquainted, and was a great success.
The convention started with a general meet-
ing at the Nova Scotia Technical College

ward Island. The work of the Division
during the year was reviewed by the D.M.
and general discussion followed.

That evening there was a banquet and
musical program at the Queen Hotel to
which everybody present did full justice.
Alderman L. A, Gastonguay represented the
city and gave the visitors a warm welcome.

Annuval Convention of the Maritime Division, A.R.R.J.. held at Halifax, N,

in the affernoon of the 5th. The Division
Manager, Mr. W. O, Borrett of Dartmouth,
N.8., presided, and gave a hearty welcome
to the delegates from the provinces of New
Brunswick, Nova Beotia, and Prmce Ed-

%., April 18, 1924,

He also pre&ented the “Murphy Amateur
Radia Cup”, donated by Mayor Murphy of
Halifax, to be awarded for the hest leat
of the vear in amateur radio in the Mari-
times. The cup was awarded to Arthur
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Greig, 1BQ, for his success in working
European amateur stations. Mr. Greig then
gave a short talk, telling of some of his
experiences in working transatlantie. Cer-
tificates and prizes were also given for
various competitions arranged by the Divi-
sion Manager during the winter.

Fhe most armusing and popular stunt
of the evening was the initiation of 1BQ,
1DQ, 9BL, 1DD, and 1AR, into the “Royal
Order of the Transatlantic Brass Pound-
ers”. The Old Man himself appeared on the
scene and conducted the initiation, much
to the delight of those present.

The *“Antenna Sextette”, composed of
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members of the Halifax gang, provided ex-
cellent musical entertainment for the even-
ing and their efforts were certainly appre-
ciated. Telegrams were received from A. H.
K. Russell, Canadian General Manager of
the League, and from the Glace Bay Radio
Society, wishing the convention success.

After the banguet some of the visitors
went to some of the local stations and were
successful in working both California and
Furopean amateurs. Sunday was spent as
a general visiting day around the local
stations. Parting words were said late
Sunday afterncon, and a good time was
had by all.

An Eighty-Foot Latticed Mast

By Gordon Hammond, 3CEL

showing - a photograph of the mast

and saying that it cost $5.00. Now

that $5.00 seems to get the best of
the gang and for every card that I send
out 1 have to send another telling how I
did it at that cost.

The mast at 3CEL is constructed like
tle one described in September QST by
1G1. However, at 3CEL we used one inch
by two inch by sixteen foot lumber for
uprights, and common ordinary plaster
laths for cross pieces. Four bricks were
used for the foundation and some lengths
of one inch pipe were driven in the ground
for guy posts. The whole thing was given
one coating of tar. I had everything but
the lumber, tar and nails. Nine bundles
of laths at 30¢ per bundle and $1.30 for the
upright strips account for $4.00. The other
dollar will more than cover the price of
the tar and nails. The one-inch pipe could
be bought at a junk shop so that this, with
the guy wire, would certainly not put the
price above $10.00 for an 80-foot mast.

3CFV and 3CHQ both have 75-foot masts
but I will not exp.ain why the cost of
those two was av.ay below mine,

OT long after erecting my 80 foot
mast I had a station card made

Construction

A level place as long as the mast is re-
quired for putting it together. Begin by
stretching two chalk lines along the ground,
spacing them two feet at one end and four
inches at the other end. These lines are to
serve as a guide for building the fower.
Begin by assembling the corner pieces,
splicing on as shown in the drawing until
you have the necessary length. The fin-
ished corner pieces must be exactly the
same length. Now lay out two of the cor-
ner pieces and mark them every two feet

for the cross braces. Always saw four
of the cross pieces at one time so as to keep
the finished sides of the tower alike, but do
not mix these pieces befere using them.

side of the tower
turn it over and use it as a pattern for

When one is finished,
the next side. When the two sides are
complete, stand them on edge and nail
on the cross-bracing for the third side.
Now turn the whole thing over and put on
(Continved on page 55)

N
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4KU, Atlanto, Georgia

This station is owned and operated by
H. L. Reid, East Gulf vision Manager
for the A.R.R.L., Teufic Department, at
76 Bast 12th Streef, Atlanta, (ia.

From left to right the iirst thing on the
table in the way of radio apparatus is one
of those low loss tuners, built up in a
hurry as most of them seem to have been,
but which works fine. The next receiver
in the photo is # Reinartz set, built from
directions. in the June, 1922, ST, This
is the receiver that did all of the work at
4KU until lately and for some unknown
reason it possesses a wicked ability for
bringing in the signals. The detector and
two audio amplifier tubes are enclosed in
the same cabinet with the tuner. On the
extreme right is a Grebe CR-13.

The transmitter can be seen on the
shelf above the receiving table. At pres-
ent it uses one 250-watter in the reversed
feedback circuit with series feed. Using

~3

1500 volts on the plate and with 100 mil-
Hamperes the antenna current is 4.6 mm-
peres at 200 meters. Two 50-watt tubes
were used until recently. That was the
tube equipment used last fall when the
get did such good work at its old location.
Plate current is furnished by a 1500-volt
400-watt Emerson motor-generator set,
The antenna is a fifteen inch cage 65 feel
long and about 50 feet high. A counter-
poise is used for both receiving and trans-
mitting,

A constant watch was kept at 4KU dur-
ing the winter months by four operators.
By next winter old 4KU axpects to he
back in & good location and ready to CRYTY
on again.

It might be well to introduce to you
the persons in the picture who are nome
other than OM 4KU himself, and young
4KU, Everett Lamar.
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6CGW, Long Beach, Calif

Many amateurs would like to have a list
of DX records to their credit that would
compare with the work done by 6CGW,
The transmitter shown in the photograph,
using one 50-watt tube most of the time,
has been reported heard in the following
places: all of the United States, Australin,
England, Samoa, Holland, New Zealand,
Porto Rico, Alaska, Panama, Tonga Is-

lands, Hawali, Mexico, Canada, Cuba, and

by ships off the coast of Spain, off Cape
Horn, and off the coast of Peru. 6CGW
has repeatedly worked stations

in all districts of the U.S,
besides Cuban 2BY, Hawaiian

6CEU and many Canadian am-

ateurs. The best DX to date
on phone was with BCA and
SBRI.

To us there are three good
reasons why 6CGW  gets out
the way he dees. Pirst, he has
a good antenna system, and sec-
ond, the tube is greatly over-
loaded. The third reason, which
is perhaps the most important,
is that the station was built to
work. 1t is not a bunch of ap-
paratus hastily thrown together
and expected to do wonders, but
is the result of many years of
experience on the part of the
owner,

This station came on the air
with C.W. in November, 1922,
after abandoning the old spark
set, and has been in commis-
sion ever since. The call was

changed to GCGW the firsg ~tenne fike
part of last year and since
that time has become known to almest

every amatear in the country. Constant

improvement and careful attention to de-
tails has brought the station up to its pres-
ent standard.

GCGW has a good antenna.  Two 80-
foot guyed wooden masts placed 70 feet
apart support a 40-foot G-wire cage three
feet in  diameter. The down-lead is
brought from the center of this top, “T7
fashion, and consists of a six-inch cage,
having 6 wires The counterpoise, sus-
pended divectly beneath the an-
tenna, is a G-wire “T" flat top
60 feet long with 15-foot wooden
spreaders and & cage leadin,
The whole radiation system is
insulated with strings of QOhio
Brass Co.s insulators.

The transmitter uses one 50-
watt tube in the Hartley cireuit.
A dB-jar  electrolytic rectifier
and a partial filter consisting
of 8 microfarads across the line
and two 4'%-henry choke-colls
in series arve used. Plate cur-
rent is supplied the rvectificr at
2,000 wvolts.  This apparatus
puts 6 amperes into the antenna
system  on 200 meters  and
about 4 amperes on 100 meters,
The latter wave is used mostly
now. Absorption-loop modula-
tion is used for phone work
occasionally.

Mr. Reidman says the 2580-watt tube on
the table does not work as well as a

WHO WOULDN'T BE HEARD IN AUSTRALIA with an an-

this 7 It is forty feet long and eighty feet high.

50-watt tube, so he uses the 25H0-watter
{Conecluded on page 56)
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PCII, Leiden, Holland

Though PCII has not been in operation
for some time it was one of the pioneer
transatlantic stations that used to be heard
steadily by American and Canadian ama-
teurs. PCII had four operators, all of
whom could handle traffic in & way that had
some of our American traffic stations
backed off the map. During the time it
was in operation PCII worked over 25

to 2.8 amperes. Plate current is furnished
through an electrolytic rectifier made of
64 haif-pint “jampots” with an ammonium
phosphate solution. The supply to the
transformer is 125 v, B0 cycles A.C. The
circuit used was the three-coil Meissner,
with series feed and a variable condenser
across the grid coil. A four-wire cage 40
feet above the counterpoise and 72 feet
fong constituted the antenna, while the

The Transmitter at PCII, Leiden, Holland, which has been heard many
times by amateurs in the U, $. and Canada.

different s.alions on this side of the ocean.
As far as we know BAO0L at IE"arewell‘
Michigan, was the most distant. This repre-
sents a distance covered of practically
4,000 miles.

Most of the work was done with the
transmitter as it is shown in the accom-
panying photograph. The receiving ap-
paratus is on another table to the right.
The transmitting tubes used were two 75-
watt RS-17 tubes working in parallel with
a Mullard 150-watt tube. The total plate
input averaged around 300 watts.
tenna current on 110 meters was irom

counterpoise was a five-wire fan of about
the same length.

‘We have heard little as o why PCIT is
not on the air at present. It is believed, how.
ever, that the, Dutch authorities have for
hidden the operation of the station and pos
sibly have confiscated the apparatus. What
ever the consequences, PCII deserves credi
for being one of the first and best station
to- work acvoss the Atlantic on short waves

Pan-American Tests Look Promising

Amateurs need not fear that they wer
burning watts in vain when they took par
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in the Pan-American tests, just ended. Re-
ports to date show that the South Ameri-
can amateurs are making rapid progress in
their ability to do good receiving on short
waves. The short wave iransmission from
WGY and KDKA, especially the former,
are being heard by a large number of South
American amaleurs, and onee these sta-
tions are heard it is a simple matter to
fog the signals from amateur and experi-
mental stations,

Notable among the results obtained are
those of Major R. RavenHart, O0.B.E., Supt.
Telegrafos, F. . Transandino, Los Andes,
Chile, South America. At the time of
last writing Major Hart was trying his
best to copy a complete message from a
North American station, even though static
made reception hopeless on several nights
each week. OXAX (9Z7T), 1XAM and
EDEF (P.0. Dept., Omaha, Neb.), both in
the vicinity of 100 meters, were being rve-
ceived quite well. Other stations that had
been heard were 1XW, 3MB (or 3AB),
2BE, 4XC, 0CF, 9XU, WGY, KDKA,

Amateur transmission in Chile is allowed
under extremely severe vestrictions as to
wavelength, power, decrement, and length
of antennas, but no one takes the least
notice of these restrictions and nothing is
said about it. No official call letters exist
but the Radio Club there has issued some
unofiicially.

European Notes

Buropean amateurs are gradually reach-
ing out and being heard and worked by
American stations in the greater part of
the U, 8. DBritish 2NM has Lween heard by
ZAR of [wos Gatos, Cah‘f French 8BF
has been heard by TLH in Jfunction City,
Oregon, and British 2KF has been heard
at TAU, Polytechnie, Montana. All U. &.
districts have been worked from the other
gide of the Atlantic with the exception of
the 5th, 6th and 7th. Who will be the tirst
European amatenr to work all U, 8. dis-
tricts?

Recently LOMP worked French %AB and
later received a card from Mr. Dleloy saying
that 1CMP was copied on Y0 meters during
the communication. 1COMP’s regular wave
was 180 meters, su it was his half-wave
hdl monic that was being copied in France.
Home harmonic!

Short wave stations continue to spring
up overnight throughout Europe. The lat-
et additions ure 388U, at Bonn, Rhineland,
(KK at Berlin, 37X in Holland, and P2
at Brusscls, Belginm. Al of these sta-
tions have been heard vr worked by Eng-
lish 41114 urs. Two-way has also hecn done
with > at (rcneva, bwnzeriand

New Zealander Yakes Honors for Short
Wave Reception

Mr: Frank Bell, 444 ot New. Zealand,
has recently gone through his logs for the

QST
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past year and some remarkable statistics on
the reception of American and Canadian
ainateurs in New Zealand are the result.

The total number of different American
and Clanadian amateurs heard by Mr. Beil
from February, 1923, to March, 1924, was
well over 500'

0Of these, 300 stations were heard on ounly
one night; 1056 were heard on two different

GIMMEIT — | WOz A
'3 HAVE 1T THAT ™
{sust " ORKING WH ] L*EAR rim

GRS AND EAHD “HARE ONE, 5-WATTER BETWEEN THEM,

nights, 44 were heard on three different
nights, and 65 on four or more diffcrent
nights. A list of the calls heard on four
or more nights, with the number of nights
each was heard is as follows:

LFD-4, 4PT-7, 4MY-4, 5A1U-6, 5HT-14,
5LR-b, BVM-5, 6ZAV-7, 6ARB-15, 6ALK-%,
6AWT-18, bAAK-ES 6AI—IP-4 6A01-5 6A0S.
10, 6A UY- 4, GAVV- 6, 6AAO-T, (:BV(x-14
(;BIC-., 6DJQ-4 8BBC- 11, 6BEO-12, GBVS.
6, 6BPZ-4, bBUO-4 BQL— bBRF-.v
6CKR-7, 6CMR-8, 6CFZ- 6, 6CEU- 5, 6CHL~

&, ()C(xW—aH, h(’KP- 6C MU-4, 6CBB-9,
6CNG-b, 6CFY-4, GJD—/l, GKA-B, 6LV-4,
6PL-19, 6RM-~7, 7AEL-5, TBJ-4, 7C0-8,
THG-4, 7PF-h, 7QJ-6, 78C-5, 8RBDA-7,

hVY—i, S9AIM- 5, OBZI- 4. ‘dBLY—5, YCLQ-4,
ODKY-4, 9EKY-17, 9MC-25, 9VM-11, ‘)ZT-
15. Canadian 5CN- 7, 5GO-7

“You will notice that SM(/ CGW, 6PL,
ORKY, 927, and 6ARB head the list in the
H!del mentloned There are others, like
GKA and 6JD, who are just as loud if not
louder, but they do not seem to be on the
air so often.

“UMC is easily the leader, ax he has been
knocking ‘em dead here for months. Have
heard him with no antenna, on a loop using
R E‘. and on an apulogv for un antenna &0
He is often
strone:er fhan sume of our iow power sta-
tions.

“Among those who have actually varlnpd
my reception of their signals, or whose sig-
nals have been heard under such conditions
#3 to make any error well nigh impossible,
quite & number were using b-watt tubes,”
says Mr. Bell. “Hor instance, ALJ. uME
541U, and BAHD +were each using four
n-watt tubes with antenna currents around
2 amperes, nUW got across,pn three Ba
watt tubes by using 275 volts from bat-
teries. for plate supply with an antenna

(Coneluded on page 56)
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SMALL TRANSFORMERS FOR THE AMATEUR—II
Simple Fundamentals and Design
By H. . Mason. Department Editor

OW to design a transformer ior your
H vwn particulay needs was told in the

first section of this articie in the May
QAST. Upon eompletion of the design the
builder can refer to the present article for
practical information on the actual eon-
struetion.

Cutting and Assembling the Core

The amateur usually hag little choice in
seleeting the material for the core of his
transformer. Fortunately, any kind of
transformer iron or silicon steel will gserve
the purpose., The amateur can nearly al-
ways obtain the remains of an old power
transformer from the shops of his loeal
electric light company or junkyard, the
core of which may he cut down and used
or, he may ohtain the core material from
oue of several companies who advertise in
8T, cui to his specifications beforehand.
T he material should be about No, 25 gauge.

Cltis not wor th whlle to use ordinary stove-
pipe iron because it is harder to hanule and
eut and will not lay flat, besides 1equ1r1nq
a much larger eore for the size of frans-
former being huilt. Neither iz it worth-
while for the amatuer builder to iry to cut
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the core himself unless he has access to the
squaring shears in a good tinshop. It
always pays to have all of the core lamina-
tions cut to exactly the same size as appear-
ance counts in the final resuits. Tn addition,

good joints in the core cannof be made un-
less the pieces of iron are carefully cut.

The first, step of course is to find out how
iarge to cut the pieces that form the core.
This depends upon the way the core is put
together and on the size of the core. A
good method of assembling a core for a
transformer is shown in Fig. 1. The core
is built up of separate pieces forming the
four sides. Pieces of core iron or lamina-
tions cut in two different sizes are required,
A and B, Three gsides of the core are
built up at one time, the windings put on,
and then the fourth leg of the core put in
place, one piece at a time. Knowing the
size of the window in the core, and the
crogs-sectional dimensions, it will be eagy
to figure just how large pieces A and B
should be. If the cross-section through the
co square you will need enough pieces
of each klnd to make a stack, tightly com-
pressed, twice as bhigh as the "fnished core.

The core laminations should be insulated
from each other to wminimize the eddy
current losses. lfron rust or scale already
on the pieces of core material will gerve for
insulating the laminations in most e¢ases,
If, however, you wish to better the insula-
iton hetween the laminations, cout one side
of each plece with thin shellac, allowing
it to dry thoroughly before ussembling the
core,

In building the core for a choke coil there
should be an air gap somewhere in the
magnetic cireuit. The core therefore should
be put together as shown in Fig. 2, with
the wmdm;z on the long leg of the core. A
variation of this method is shown in Fig.
3 where the four parts of the core are not
interleaved with one another. This latter
construetion is OK for choke coils as an
air gap is necessary anyway, but unless the
pieces are very accurately cut and fitted to-
gether such construction for fru wformers
should not be attempted by the amateur,

The air gap or gaps can always be adjust-
ed _to the required length after the choke
eoil is finished and should then be filled with
cardhoard or pieces of wood to prevent any
hssibility of the magnetic attraction slowly
closing the air gap. The total air gap, if
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there iz more than one, of course will be
the sum of the length of the separate air
gaps. The location of the gap makes no
difference; its total length is what counts.

The design data for choke coils of various
inductances and ecarrying capacities are
given on page 22 of the August, 1923, ¢ST,
to which the builder is referred for that
information.

A cigar box with two of the adjacent
sides knoecked out and the cover removed
will be convenient for a guide in building
up the core. Build it up layer by layer,
making alternate layers dissimilar, as
shown in Fig. 1 or Fig. 2 as the case may
be. When three of the legs are completed,
tie the whole together with string tempor-
arily, clamp it in a vise, and then tape the
legs on which the windings are to fit with
a single layer of friction tape. The tape
should be laid on as tightly as possible so
as to hold the core securely together. Re-
move the string as the taping is being done.

Tt is essential that the joints in the core
be well-made, and that the core he square
and even. The joints may be hammered
up tight with a rawhide hammer. A
juint that is not hammered up tight, Fig.
4A, is not good for a transformer because
the many small air paps between the lamin-
ations reduce the effective area of the core
at that point. If the laminations are all
cut to exactly the same length and ham-
mered up tightly the joints in the core will
appear as in Fig. 4B,

Winding the Coils

The size of wire and number of turns
for the coils of the transformer were ob-
tained by computing them from the data
in last month’s article. Before starting
the uctual winding a few things should be
said about transformer windings in general,
from the standpoint of the amateur builder.

Transformer windings always should be
carefully wound in layers because the wire
tukes up much less space when so wound,
and the winding is much easier to insulate
well,  Windings of enameled wire should
have a layer of paper between each layer
of wire, especially where the wire is smaller
than about No. 20. The layers of paper
will better the insulation and also help to
keep the layers even. In windings of large
wire the layer of paper may be dispensed
with because there will be fewer turns of
wire per layer and the voltage between the
ends of the layers will not be so high. If
desired the paper may be cut between every
two layers. Heavy wrapping paper usually
will do, though special insulating papers are
better. The paper should be cut in strips
the required width before starting to wind
the coil. For small coils of enameled wire,
thin paraffined paper may be used between
each layer.

It is customary to paint or impregnate
the coils with a good insulating varnish or
wax to keep the moisture out and to make
them more rigid. In the average winding
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of double-cotton-covered wire a coat of
shellac, put on as each layer is wound, is
sufficient from the amateur’s standpoint.
Transformer manufacturers usually im-
pregnate the whole coil by a vacuum
process which removes the air and moisture
from the ¢oil and then forces insulating
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FIG. 2 HOW TO PUT A CHOKE COIL CORE TOGETHER

compound, under pressure, into every part.
Small coils of enameled wire may be mois-
ture-proofed by dipping or impregnating
them in 2 mixture of melted beeswax and
rosin.

The best way to moisture-proof a large
enameled wire coil is to paint the outside
of it with a heavy insulating paint. Do
not, under any condition, shellac the layers
of enameled wire as they are wound, be-
cause the enameled wire will not absorb
the moisture in the insulating varnish or
shellac and hence the varnish will net dry.
In addition, shellac dissolves the enamel on
the wire and may thus impair the insula-
tion of the coil.

The first step in building the coil is to
make a wooden form on which to wind it.
This should be a block of wood as farge or
just slightly larger than the leg of the
core on which the winding is to be put, and
a few inches longer than the winding., Care
should be taken to make this block of wood
the right size and smooth. It can be made
of several pieces nailed or glued together
if one piece the correct size cannot be made.

A means for rotating the form as the
wire is wound on is now hecessary. Any
ingenious amateur can contrive some means
of rotating the form. One way is o fasten
it with wood serews to a large dise of wood
which is bolted or lashed to the flywheel on
yvour mother’s sewing machine. Another
very satisfactory way is to fasten the form
to the spindle carrying the grinding wheel
on a geared hand grinder. Probably the
simplest way for many is to drill a hole
in one end of the form, drive in a spike with
the head cut off, and fasten it into the
chuck of an ordinary geared hand drill.
This hand drill is in turn fastend in a vise.
A lathe can also be used. If much winding
is to be done it may pay the amateur builder
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to get an old foot-power sewing machine,
take the top part off and substitute a grind-
ing head, belt-driven from the foot power
arrangement.

A revolution counter, which ean be ob-
tained for about $2.00, is also a great help
and nearly a necessity. 'The winding form
should be firmly fastened to the winding
rig and the counter put on the other end as
Qhown in Figure 6. If the winding is done

4 lathe, & wooden pilug can be put in

FlG. 3
ANOTHER METHOD OF BUILDING A CORE FOR A CHOKE cOIL

FiG. 4
GOOD AND POOR JOINTS IN THE CORE

the left-hand end of the live spindle with
the counter fastened thereto,

The next step is to wind a laver of heavy
string on the form, fastening the ends to
tacks. This string is to be removed when
the winding is finished, thereby leaving
room for slipping the Wmdmg off of the
form. At the same time it makes the
winding a little larger than the core and
allows room for slipping it on the core. If
the winding is to be taped, two layers of
string should he put on tha wood core as
the tape will take up some room.

You will need & solid backing for the
first few lavers of wire, to serve also us
insulation hetween the core and winding.
In amplifying transformers und such, a
few layers of heavy paper is sufficient. On
CW. transformers two or three lavers of
heavy fish paper or thin fibre should be
ﬁtfed ¢losely to the winding torm over the
gtring and g-'lued down. This will suffice
for the primary or filament winding but

for the sesrndary winding put on several
iavara of J:umpu'e cloth in addition. The
{ insulating tube zhould be

and the material for it should
be cut the exact length the finished wmdmg
is to be.

Y

it. but trouble 1 ay be w{pected at
Hﬁoldmg the loose end of the wire
ried is the first problem,
he uvercome by having on
ardinary cotton se
ing tape 11’)0111‘ ut an inch wide, buttma‘
a plece of it about 2 -nchea iong arvund the
first torn on each of the four sides of the
eoil. As shown in Figure 5, the Lollowmg
vurns then will hoid the- iirst one in place.

w
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Enough of the wire should be coiled around
a lead pencil and leit hanging loose fo pro-
vide s lead fo the inside end of the coil.
When these tapes have been pulled tight
and the first few turns put on, the winding
form can be revolved more rapidly and the
winding done gquite guickly. If the coil is
wound with wire of about No. 30 gauge or
smaller, the lead and the first half layer or
30 should be made of a larger wire. The
fine wire may then be soldered on near the
middle of the layer and & bit of paper or
Empire ¢loth folded over the joint. Keep
an ebernal lookout for short-cirenited turns
and layers, If even one turn is short-eir-
cuited in the entire winding, a transformer
will be created with the one turn as its
secondary winding. This one turn will.im-
mediately burn up, rendering the whole
transformer or choke coil useless,

In winding the coil feed the wire with a
cloth over your hand about two or three
feet away from the winding and rotafe the .
form. By holding the wire far away from
the form it is much easier to let ‘fhe wire
guide itself and wind on in even layers.
Keep the wire just as tight as possible with-
out breaking it. The wire, no matter how
small, should always be wound in even lay-
ors W1th no spaces beiween the turns and
with no turns on top of each other.

When about % inch from the end of first
layer, lay on four more pieces of sewing
Lape about two inches long. These are to

Codion Taoe

be bent back under the second layer and
will hold the end turns of the first layer in

place. The same thing may be done at the
end of the nd laver, and so on, if no
paner iy put between the iayers. With fine

vire coils having paper between the layers,
tape at the end of the laye usually is 1ok,
necessary. In this type of winding it is well
alwayvs to end the layers 'zhnut !
inch trom the ed
paper is used, ran rhe lave £ es
end of the form as
Wl}!"e very nght

£ th? numbnr nl l,uv‘ 8 ppr lgvpr p
the tap comes ul the end of u layer, The
tabping may be done as hown n Big 6.
Beware of shovted turns!

Figure 7 shows how to finish off the end
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of the winding. It is done by putting on
a picce of tape about half way on the last
layer, making it into a loop when about five
turns from the end of the winding, and
poking the end through the loop. With coils
of fine wire, the last half layer should be
of heavier wire so as to provide a stronger
lead. TUnless the winding is now to be
taped, & piece of heavy paper should be put

Coifn Tape

FIG. 6 BRINGING OUT A TAP

Pull ight affe.
/aumf{qe%pteﬁrf/aﬁ "

}
Bt Lapey ad several
/qz{ac*es Lo hold last o
turn if necessary Lnd of
. P W"ye

FIG. 7 FINISHING OFF THE WINDING

over if, for appearance’s sake and to pre-
vent anything from cutting the wire.
Taping the Windings

The windings may be taped if desired.
High wvoltage coils should be taped with
Fmpire cloth tape. Other coils can be taped
with ordinary friction tape or with an-
treated cotton tape about one-half inch
wide, depending on the size of the coil. Lay
the tape on smoothly so that each turn
advances one-half the width of the preced-
ing. The tape should be pulled tight, but
not so tight as to distort the winding. Be
careful aiso about letting the tape bunch up
at the inside corners. '

The leads should have pieces of sleeving
slipped over them when the taping is being
done. These pieces of sleeving are held in
place by the tape. Varnished cambric tub-
ing {spaghetti) may be used for this pur-
pose on the high voltage coils, while pieces
of an ordinary flat tubular shoe lace will
make good sleeving with which to cover the
primary and low voltage leads.

After the evils are taped they can be
impregnated or given a coat of insulating
paint or varnish.
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Having partially assembled the core, and
with the finished windings at hand, you are
now ready to put the transformer together,
Slip the windings on the core so the leads
do not touch the core. If the windings fit
loosely they can be held in place by small
wooden wedges driven in lightly from each
end. The other leg of the core is now put
in place by slipping in the laminations,
one at a time, and driving them up tight
with a rawhide hammer.

Mounting the Transformer

The transformer is not really complete
until it is mounted in some fashion with a
terminal board arranged so that windings
can easily be connected to the external ecir-
euits. It would be well to test the trans-
former before connecting it up permanent-
ly, however. Connect the primary winding
to the line and leave it on for several hours.
If at the end of this time the primary wind-
ing is only slightly warm you are certain
that it is OK. If you can put some kind
of a proper load on the secondary at this
time, so much the better. The main defect
iz liable to be shorted turns and these will
immediately show up in the form of heat,
fireworks or both.

Several ways of mounting the trans-
former are shown in Figure 7. Other ar-
rangements will be evident to the amateur
builder. Pieces of ¥ by 1l-inch angle-iron,
or larger, or pieces of strap iron, make a
good mounting. The mounting should be
arranged so that the core is clamped tightly
by several bolts at the corners.

The terminal board should be placed so
there is plenty of room beneath it for the
leads to come up from the windings. At
the same time the terminals from the differ-
ent windings should be separated a maxi-
mum amount go that there will be no danger

FiG. 8
WAYS OF MOUNTING TRANSFORMERS

of their becoming crossed. The terminal
board can best be a piece of bakelite or
similar material and the terminals them-
selves, for ordinary currents, can be ordin-

{Coneluded on page 56)
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Denver Amateurs Create Good Will

The past few wmonths have been red-
letter ones for the amateurs in the biggest
¢ity of the Rocky Mountain Division. Two
osutstanding things occurred which did a
great deal to strengthen the position of the
amateur in that territory. “Formerly the
radio listeners did not have the least idea
of the purpose of the A.R.R.L.,” says Mr.
Howard Willlams, 9BXQ; “now they all

The A.R.R.L. Booth at the Denver
Radlo Exposition

seem to at least know who we are, and we
are veferred to by many as an authority
and we seem Lo have the good will of most
everyone.”

On the 22nd of March the Associated
Radio Operators of Denver rented the
guditorium of the Y.M.C.A. and put on a
blowout for the iisteners. The meeting
was a coinplete suecess.  Captain W, L,
Winner, an ex-army man, well known and
well liked by hams and BCL’s alike, and a
man that really knows radio, gave an ex-
cellent. talk on receiving sets. Mr. Paul
M. Secgal, president of the Denver Club,
tnld of the A.R.R.L. and its work, putting
the talk across in fine style. The first of
two entertainment numbers for the evening
was a double mixed guarfet goiten together
by the club and which got away with much
applause. The second event was a debate
staged by one of our ex-congressmen against
a promiment minister in Denver on “Re-
solved, that Maggie is a better wife than
Jiggs is a hushand.,” This was a perfect
scream from start to finish and everyone

united in agreeing that this was worth
coming ten miles to hear if there had been
nothing else on the program.

The other outstandng cvent of the radio
season was the radio exposition held in Den-
ver in the latter part of March. The Associ-
ated Radio Operators of Denver ubtained
a booth in a gplendid location and installed
a compiete amateur station there. Mes-
sages accepted the first dav totaled 446,
By the end of the week the lotal ran be-
tween twelve and thirteen hundred. This
booth attracted more attention than many
of the more elaborate ones, and much credit
is due the Denver crowd for the fine way
in which their part of the exposition was
handled.

Amateur Exhibit at Radio Show

At the Radio Show held in Washington,
D, C., March 19th to 26th inclusive, an ex-
cellent amateur exhibit was shown by the
Washington Radio Club. The exhibit
brought members for the club and friends
for the amateur game,.

Station LR was brought down to the
show and set up as shown in the picture.
On the table opposite was a display of
amateur ual\hranon dpparatuq together with
pictures of various amateur banquets and
conventions. The c-enter table carried an as-
sortment of receivers, and an old-time spark
transmitter labeled “This Type of Trans-
mitter Was Generally Used By Amateurs
Five Years Ago But Is Now Obsolete,

i Photo courtesy 2AB and 30DQ)
Having Been Replaced By the More Effici-

ont Tube Transmitter”. Next to that was
the {ransmitter from 3AS0 and the histori-
cal little tube set that was used at 3JJ
in 1919-20 when all broadeasting was done
by amateurs. This particular set was the
(Concluded on page 58)
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QRD Happiness
Frank M. Corlett, pioneer manager of

our West Gulf Division and A.R.R.L.
director since the creation of the Board,
stepped off from “single blessedness” and
was married on April 9th to Miss Ellen
Ivon Cameron, of Beaumont, Texas. Con-
gratulations of the gang, OM—FB!

The management of the New England
Division Convention recently held in Spring-
field wishes to express its great thanks to
the Aecme Apparatus Co., General Radio
Co., Wetmore-Savage Co., and Chelsea
Radio Co., for their generosity in donating
apparatus for prizes awarded in the con-
tests; their cooperation was greatly ap-
preciated by the fellows and helped to make
the convention a success.

The American Radio Relay League has
no connection with the so-called “Loyal
Order of Fle”. The activities of this or-
ganization are of such a nature that the
League cannot endorse them.

The American Transformer Co., Newark,
N. J., has just purchased the property 7b
by 100 feet adjoining their present factory;
thus expanding their facilities for the manu-
facture of the well known AmerTran line
of audio frequency transformers.

As a rvesult of charges brought by the
Dubilier Condenser and Radio Corporation,
Harold Hymans, doing business under the
name of the Micadine Company, pleaded
guilty to having imitated the Dubilier
Micadon tixed condenser, widely used in
radio. A sentence of thirty days in jail
or $100 fine was imposed by the court.

Bight free balloons which took off from
Kelly Field near San Antonio, Texas, on
April 23rd for the national balloon elimin-
ation race had their progress followed
closely by radio amateurs who reported the
movements of the balloons to the *Balloon
Race Executive.” Arrangements were made
by Mr. L. D, Wall, Dist. Supt. for the San
Antonio Distriet of the A.R.R.L., to have
three or four local amateurs keep a twenty-
four hour watch during the race for the
purpose of handling incoming messages and

promptly forwarding them to officials in
charge of the race.

Bight hundred station and operator
photos must be in the hands of James A.
Wilson, 8CPY-8DKC, at his new QRA at
911 Lay Blvd., Kalamazoo, Mich., by July
1st, or the book of Awmateur Stations in
Pictures he proposed to publish can not
be published. Clean sharp pictures are the
only ones that can be used. Don’t fail to
send stamps if you wish fthem veturned.
This business is worth your support, fel-
lows—see article in February ST.

1TS, at Bristol, Conn., has received dozens
of cards that are really meant for Mexican
1B, Mr. M. L. Perusquia, P. O. Box 540,
Mexico City, Mexico. Many of these cards
aeven suggest that 1TS improve his fist be-
cause he sends his call as if it were 1B!
What is the trouble, fellows? Can’t yvou
read the code?

At the top of page 31 of our March issue
it was incorrectly stated that Mr. 8. G.
Paterson, ¢4DY, was the cditor of the
(lanadian amateur magazine, the *“Radio
Bug,” when that publication first started.
Mr. Paterson wishes to state that though
he did act as secretary, pro-tem, for the
C.R.R.L. after a meeting of amateurs in
Winnepeg last fall, he was at no time the
editor ‘of or connected. with the “Radio
Bug.” Sorry, OM: our mistake.

Many American amateurs have wondered
“how come” that so many Canadians are
operating around 125 meters. Mr. A. H.
K. Russell, Canadian Manager of the A.R.
R.L., explains this hy giving the wave
lengths and wave bands allotted to various
types of amateur iransmission under the
latest regulations of the Department of
Marine and Fisheries at Ottawa. They
are as follows: Pure (W, stations are
allotted the band from 125 to 150 meters,
175 meters, and the band from 200 to 225
meters. Spark stations arve allotted the
wave of 175 meters only. Phone and I.C.W.
stations are limited to waves of 150, 175,
and 200 meters only. The above will great-
ly clear the veil of mystery that seems to
exist regarding what wave lengths our
Canadian brothers are permitted to use.
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Ludwig Hommel Co., of Pittsburgh, have
just issued an attractive catalog and price
list which will be of intervest to all radio
users.

Some of the fellows are missing or mis-
reading the intermediate signal, for New
Zealand 4AA has received several reports
on his signals that really should have gone
to Canadian 4A‘k Watch this, OM.

As a result m Ludentally coming in
contact with 1,000 vol'cs from his kenotron
rectifier, Wilbur J erome, 8BACY, of Bedford,
Ohio, lost the tips of two img:ers and it is
thought others may have to be amputated
because of burns. He suffered preatly
from the shock and is still in bed, though
he expects to be up and around soon

This _should serve as a warning to all
other amateurs to be everlastingly careful
when working with radio transmitting ap-
paratus. It is just the “didn’t-know-it-
was-loaded” story over again., Blectricians
always wear rubber gioves when working
around cireuits that are *hot”. They ap-
preciate the value of “Safety First”. Radio
amateurs should do likewise.

ft is kequested that the secretary of
every radio club in the Third Radio Distrist
communicate his address and the name of
the club to Thomas Appleby, President,
Bxecutive Radio Counecil, Third Radio qu-
trict, 5847 KEllsworth bt Phlladelphla. in
order that they may be kept informed on all
matters pertaining to the Third Districs,

The French (mvprnment is  conducting
ghort-wave tests with the A.R.R.L. thru the
Eiffel Tower station, FL, FL can be heard
every night now on 115 meters, and tests
are projected thruout May and June on
that wave and on 50 snd 25 meters.
Sehedule has not yet been received but
interested amateurs should file their names
with the Traflic Manager for rush advice
upon receipt; also watch the A.R.R.L. broad-
cagts for further information.

Mr. Boyd Phelpﬁ “BeeP”, formerly
Assistant Bditor of OST und lately with
the O, 1. Tuska Co., as research and de-
velopment engineer, has left that concern
and is wow with the Grimes Radio En-
pineering Co., of Staten [sland, New York.
Incidentally his new radio call is 2EB,
IHX is nm.

Speaking of “mﬂes—per-dnllar” records,
TEL at Stevensville, 'V[om:ana, recently
worked two-way with 9DWA of Otterholm,
Indiana. Score for TEL, 77 wmiles per dnl-
tar cost of transmitter. One B-watt (so-
called, of course) tube used.

3AEX suggests that fhe glass rod insula-
tors described by Mr. Atkinson on page 39
of the April issue can be annealed wvery

€]
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easily by allowmg them to cool in hot sand.

A monthly suuplemem; is now being
izsued by the Citizens Radio Scrvice Burean,
Ine.,, of 508 South Dearborn St., Chicago,
which gives all changes in address, cancel~
lations, and new calls issued. This covers
the entire nine American distriets, &ll
Canadian districts, and hbroadcasting sta-
tions. The charge ig only 25 cents per
month, payable six months in advance at
the time you purchase your Citizen’s Radio
Call Book. This monthly service is only
sold to users of the Citizens (Call book.
This is what we amateurs have been want-
ing for years, Let us glve it our hearty
support now that we have it.

Definite schedules expire June seventh
but continue to listen for A.R.R.L. daylight
tests from NKF on 52 65 and 76 meters,
also NKF1 in the evening on 75 meters,

The license of 7IV, K. B. Aldrich, 3315
N. 20th 8t., Tacoma, Washington, has been
suspended for a period of thirty days for
working his transmitter during the quiet
period,

NEW APPARATUS

\

The Horne Eleﬂtrlc and Mfg. Co., of
Jersey City, N. J., makes an instrument
that finds many uses in a receiving set and
in the experimental laboraiory. This in-
strument, the Horne Veruni-Tuner, is essen-
tially one or more gingle layer coils wound
on a tube with a variable condenser mounted
inside of it. The instrument iz made in
geveral ztvles Wn‘h the ecoils .;rranged and
plainly marked for use in vavious well
inown  eircuits.,  In  addition, the Horne
Verni-Tuner can be used as a wave trap,
wave meter, or antenna ecoupler. It is a
handy addition to any station.

The Magnavox Company has distributed
to the trade new models of their R-% and
R-2 radio reproducers. By means of a new
control rheostat the battery carrent through
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the Magnavox can be varied between .1
and .6 amperes, when supplied with six
volts. This improvement contributes to a
saving in current consumption as well as
making possible better reproduction. Care-
ful attention has been given the matter
of improved appearance.

The New C roslev Model 51 receiver using
a regeneratlve deteutor and one stage of
audio amphhcatlon is the best value in a
receiving set for $18.50 that we have seen
for some time. This little set is built in a
handsome mahogany cabinet and, for those
who desire & good but inexpensive broad-
cast rveceiver, it is an excellent buy.

The Allen- Bradlev Co., Milwaukee, Wis.,
has added another ltem, known as the
Bradleyohm, to their line of radio pro-
ducts. The Bradleyohm is an adjustable
resistor similar in general appearance and
operation to the other Allen-Bradley gra-
phite dise rheostats such as the Bradley-
gtat and the Bradleyleak. The resistance
of the Bradleyohm can be varied over a
wide range by turning the adjusting knob.
It is made in three types. Type 10 covers
the resistance range from 10,000 to 100,000
ohms; type 25 from 25,000 to 250,000 ohms;

and type 50 from 50,000 to 500,000 ohms.
These resistors may bhe used across the
secondaries of audio transformers for re-
ducing distortion, as coupling vesistances
. m ampuners. filter resistances in receiving
circuits, and for many other purposes.

Both amateur and broadcasz wave
tengths can be covered very well by a vario-
soupler of the type illustrated herewith,
manufactured by the General Radio Co.
of Cambridge, Mass. HBome of the desir-
able features of this voupler are lower
losses due to the wuse of less msulatmg
material, «md small distributed capacity
rvesulting from the use of small pauge
double-sitk-covered wire, The coupler has
a single tap in the center of the stator
winding to permit its use on both amateur
and broadecast waves. 1ts construection
easily permits winding a few turns of wire
over the gtator winding for antenna coup-
ling. There is practically no end to the
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number of ecircuit arrangements in which
this coupler can be used.

The compactness of this varjo-coupler is
a distinet advantage, and a pleasant con-
trast to the older and larger couplers. The
smaller the instrument, the smaller will be
the tendency for the huilder to c¢rowd the
parts behind the panel in his set and cause

reaction between the various pieces of ap-
paratus. Then, oo, from the viewpoint of
portability, the smaller vario-coupler is
particularly desirable. This makes the
coupler ideal for portable sets which are
so much in favor at this time of year. Con-
sidering its many advantages, the small
size, and ueat appearance of this latest
(General Radio product, it is a very credit-
able improvement in mupler design.

The Daven Radio Co. of 9-11-13 Camp-
bell &t., Newark, N. J., has put on the
market a moulded bakelite mounting for
cartridge type grid-leaks and postage-
stamp-type variable condensers that will
corme in handy in any station. The cut
shows the mounting, which is made in
three styles. Type 50 is intended to hold
a resistor grid leak.
Type 51 iz intended
for a resistor and
grid eondenser of
the mica “postage
stamp” type. Type
52 18 intended to
hold a tixed mica
condenser only. I‘he
latter type is
cially useful in experimental cirenits where
it is convenient to clip into the cirenit small
condensers of various sizes without having
to untwist wires, ete.

DAVEN uAmo RESISTOR ke

aestston & nnonﬂhﬁ

It is now possible to obtain Myers radio
vacyum_tubes in practically every big city
in the 1.8, If, however, there should be
any difficulty in obtaining Myers tubes in
vour town, users can secure them from the
manuiacturerb. E. B. Myers Co., [4d., 2140
Craig St., West, Montreal, (anada, who
have made special arrangements to deal
with vrders from the tnited States.
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A Word to the Experimenter
Boonton, N. J.

Hditor, QST

Enqulnes have heen made as o the con-
struction of coil L in Fig. 4D of my article
in QST for January, 1924,

The only requirement on c¢oil “L" is that
its inductance should be so large that its
distributed eapacity predominates at the
required wavelengths, and it behaves as a

fairly econstant capacity reactance. The
condition of balance is as follows:

CCe = CCn
1 cannot bhe too large, for this -would

make (‘2 large and limit the signal ampli-
tude. 1 have not worked with this circuit
enough to specify definitely the bhest form
of winding to use, but I have used in one
particular assembly a 1000-turn honeycomb
eoil at L which was quite suceessful. The
inductance of this coil is 95 millihenries and
its distributed capacity uabout 20 micro-
microfarads. I wouid suppose that if you
used an ordinary muiti-laver coil wound
on a 8" tube, yielding a higher ratio of dis-
m’lbuted capacity to inductance, you could
gel along with congiderably smaller indue-

tance. 1 would try at first about 5()() turns
of #22 D.C.C. wire wound on a 3" tube in
three hyera

—Radio Frenenew Tahorsfaries,
by Lewis M. Hull.

What Ails Js?

40 Fourth Street,
Ridgefield Park, N. J
E.dn:or, QST

Weo are going to touch on a topic that
has heen done to death several times in
the past but which always will offer one
an exeuse to write to the sditor. Coming
at a time when amateur radio is patting
itself on the back and congratulating itself
on its wonderful trans-this and trans-that
successes, we feel that we will not be
listened to as we should, Nevertheless,
the fact still remains that there is some-
ihing wrong with the game.

People, and there are many of them,
have been whispering, nay, even shouting
to us that the amateur is doomed. We are
continually shown that we are *“persona
non grata”. [t behooves us to iake stock
of our power, our troubles, and to find
out the why, what and wherefore of the
whole situation. This iz not 2 sudden eall

to arms over any one particular allment
but is, on the other hand,. an honest to
goodness appeal to our amateur brethren
to get a move on, to wake up and to act
as though they were so

The problems of the amateur today are
legion, The BCL’s next door, the power
company’s hints that we put in & special
power line, the guy with the @) mania,
the radio club that isn't, the fone hound
on the air at one AM. and a countless
multitude of kindred situations are con-
stantly before us. We fight each other
on the air; some of us don’t even bother to
do that, we test and €@ to our. heart’s
content.  We are mntinuauy squawking,
sereeching, gargling, ves gargling, while
the guy with the traffic sits and fumes and
sends us all to the land of the coal heavers.
We don’t know what « trunk line is any-
more, and as for message delivery—Ye
Gawds! The patient certainly has many
ailments, more of them than a dog has
teas, but there is a vemedy for it all.

We must put our shoulders to the wheel,
we must codperate with each other. We
must keep our local clubs going, we must
back up our local Executive Counecils, we
must see that evervbody knows about it
whenever a question of vital importance
to amateur vadio is brought up. Above
all we wmust stick together in all matters.

The average amateur is a great man on
the air, but when it comes to helping out
the local club, signing a petition. or doing
anything toward helping the rest of the
wang push across a big affair, *Let (George
do it” is the slogan of fifty per cent of our
amateurs. We are content to let the AR.
R.L. do our fighting for us; we don’t even
help the League do that. lLast year or the
year before we were given a chance to test
our influence with Congress. Did we send
in petitions, write to our Congressmen or
write to local newspapers expressing our
opinions? Emphatically NO. We let the
AR.R.L. send representatives to Washing-
ton to nght for us: they did a mighty good
job: but did we help them?

The day is coming when broadeasting
stations will ask for the right to trans-
mit below 200 meters. Already the BCL
«ditions of the Saturday papers insinuate
and prepare their veaders’ minds to the
fact that music will come in four times as
foud on a hundred wmeters ag it will on
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four hundred. We amateurs will find this
factor becoming a menace of greater mag-
nitude each day. However this is only
a part of our troubles.

On the air we waste our time and that
of others by (Q-ing, testing, gargling on
our A.C.C.W. fones, and making the air
a safe place o stay out of for the rest of
the gang. After CQ-ing we go off the air
jeaving a dozen stations calling us and
wasting their time. You laugh but the
writer has actually heard several such
oceurences. Then there is that pest who
goes “dah dit dididit dah”, never sigms, an,c,i
finally apologetically pounds out “nm nw”.
And, gosh dern him, there is the fellow Who
works DX, gets several messages, promises
to pass them on. and then promptly forgets
aubout them. Why in the name of mud do
we act this way? Hasn't the average ama-
teur a sense of responsibility? Why be a
crab on the air and a real good fellow
when off the air? Why do we try o gej:
everything for nothing and give nothing?
We are all glad to win a prize for trans-
thig-and-that reception ov transmission but
do we give a hang whether the other fel-
low gets the same chance? No sir!  If
we feel that we haven’t a chance to win we
go right ahead and break the rules and
aceount for our actions by saying that we
never helieved in such bunk anyway. If
we have a chance we go up in the air be-
cause the other fellow did what we Woui’d
have done if we had felt that we didn’t
have a chance: Why not study the Golden'
Rule and apply it to this great game of
ours, fellows? It’s a great game when
we make it so. Why not make it so all
of the time?

There is one remedy to the situation.
'Th];ough our radio clubs we should be able
to reach these fellows whom we would like
to convert to our way of thinking. Through
our clubs we should he able to find out
what interests the other fellow, we should
get to know him personally. In New
Jersey the N.N.J.R.A. has started a move-
ment in this direction. AIl the clubs that
we can get hold of are gettlpg together
and hoiding = joint meeting five times a
year. Every ham gets to know the other
fellow and knowing him thinks twice the
next time he feels like CQing or warbling
away on fone at one A.M. Tt isn’t a ques-
tion of foree, rather it is one of psychology.
A man will act decent if he thinks that
there is someone he knows listening to him.
If vou know the whole gang and the whole
vang knows vou, vou will hesitate before
vou make a fool or pest of yourself on the
air. THINK IT OVER AND REFORM

—WE NEED IT.
~-fghn J. Escobar, 2CRO.
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More News From New Zealand

148 Colombo St.,
) Christchurch, N.Z.
Editor, QST
Now that New Zealand is a familiar name
to most U.S. hams, a little information re-
garding the work and organizations of the
Radio Society of Christehurch, as well ag
additional news of amateur activities of this
Dominion, may be of interest,

This Society was formed three years ago,
and has grown in membership and in-
fluence until it is now the most well known
and influential body of radio amateurs here,
and is looked upon as the headquarters of
amateur activity in New Zealand.

The aim of the Society is to popularize
radio as much as possible, and to further
this end, with the generous assistance of
the local dealers, a broadecasting station was
put into operation and constantly run three
nights a week for six months. This made
radio known to thousands, and the members
felt adequately repaid for their time and
trouble expended. This helped the member-
ship, and it was significant that the more
that joined up thru the station the more
attended the code classes. The operators
and amnouncers who operated the station
were all “well gone” hams, and would not
fisten to a broadeast for © minutes on end,
though they were quite ready o provide
pleasure for the BCL’s. :

Before we started there were two dealers
in this city, now there are eighteen. ‘This
shows the growth of the army of listeners-
in.

The Society holds weekly meetings,
annual radio eamps, and periodical “Ham.
fests.”” The radio camps are devoted to ex-
perimental work on fairly short waves
mostly (from 20 meters to G0 meters},
though other experimental work is done,
Plenty of power is available, as we harness
a4 stream, or take s petrol engine out to
drive a generator, which charges our bank
of sztorage ¢ells, Every member of the
Society arranges to spend at least a week
at the camp. Aerials of all descriptions
have been tried out, and the cage gets it
for transmitting,

‘We don’t use much power on an average—
a S-watter gets you anywhere in N.Z. 3ZAF
here works Aussie (Australians) anytime
on one with normal input. 4AA, of whom
only the dead have not heard, is always on
the air. Lust nite he was listening for
2CDM with eleven valves perking.

2AQ is
vur best amateur fone here and he iz good,
hoth in strength and modulation. 1AA is a

hig noise. Z2AR also shakes the nails ont.
2XA certainly knows how to swing a chop-
per around, while 2AC is loud enough to be
heard in Siberia. 2AE operates his station
well. 4AK has a lopsided note, but one
gets used to it. SAM gets discouraggd but
knows how to get the best out of his set,
something we all can't do. 2AF is some
Yop” and has a good station and doesn’t
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) much., 4AD thrives on this last, how-
ever. Omn the whole, the fists of the N.Z.
and Aussie stns, are very good and clean,
Some of the Yuuks we hear psé copy.,

[ notice you people are ab last getting
wise (o the short waves. The N.Z. gaung
have always kept down. Out there we work
as a rule from 135 to 175 meters, and vnly
oceasionally does a bird come twittering in
above that. The Aussies work on the long
waves (from 200 to 250). bome are ruite
strong here. It iz sometimes hard to tell
whether a station is N.Z., Yanky or Aussie,
as the signal strength is often no help.
Transmitting the right intermediate signal
is the ouly answer, The best time o hear
us is about three o'clock in the morning
over there. Things are in full blast here
then.

One thing I like the hams over there for,
however; they QSL. This is more appreci-
d than we can tell. Every U.S. mail is
rerly looked forward to for QST and
SL’s of calls heacd. .
(ST is miore than a magazine here—it’s
a link between the U.S. hams and ourselves,
No dead miilionaire uncle’s will was ever
read with as much gusto as QST is de-
voured by the N.Z, gang. Read in bed at
night, propped against the sugar basin zat
breakfast, open at every opportunity. The
last ST econtaining the article on the low
Joss tuner was F.B. Personaily I had one
made 48 hrs after I veceived the magazine.
Upon trying it out it worked 25 times better
than I expected. I rushed it around to 3AF,
and we logged more Yanks and Aussie’s
that nite than we had done in a week. After
s heated diseussion I managed to get it
home again. If he had heen a little bigger
T wouldn’t have,

Next time I visited him he bad one go-

@
9

ing and we logged 4 Aussies and 15 Yanks
in hours. Now the dogs are making

em.
Well, sir, I will not oecupy more of your
valuable time, and assuring you of our
appreciation of vour magazine and the -
operat of the . E work of
amateur interest, will QRT. R
Franeis Vincent, 23AB,

" fadio Society of Christchurch,

A Correction

140 Parkwood Blvd.,

Seheneciady, New York.

Editor, 8
In my acti
Measurements for the Ama
page 32 of the May, 10
orror has been made,
second eolumn on page :
“If the inductance of & Jul
tg known, the value of K may be caleuiated
from 2==59.8  LC The walue of the
induectance do i need to be known. ¥
is- the numerical value of the prodoet of
the inductance and capacity at the wave-
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length the measurements wore made. In
other words suppose we first set the wave-
meter at 2560 meters. To find K, substitute,

250=-59.6 v LC
250*
(or K) = —omn
59.6
LC {or K)==1045
Thus it is not necessary io know the
value. of the [induetance of the wavemeter
coil {which is seldom known accurately)
but only the wave length at which the
measurement is made.
The remainder of the article is 0K,
nk Reid Stansel.

The Good 0id Spark Days

4547 Greenview Ave.,
Chicago, Tlinois.

“Good Old Spark Days,” is what T.0.M.
ealls them and they sure were. Radio used
to be a science. Now it is a hobby and in
everyday conversation it rates about as
high as golf or the weather.

A few remarks are in order which will
probably be of interest, especially to the
old-timers. Remember when you use to go
to the one radio store to get your stuff from
those eternally high-handed clerks? Re-~
member how you handled so reverently your
gag-filled two-filament audiotron; your five
hundred feet of aerial wire; your big loose
eoupler with about four hundred taps; and
the eternal Murdock ‘phones?

Remember when you used to show your
set to astonished neighbors, and told them
fairv tales about it, and they stood there
pop-eved and called you a genius? They
asked vou some pretity dumb questions too.
Kven the two-year olds know better now.

Remember the trouble yvou had puofting
up your aerial? My landlady in particular
was an old maid of dubious disposition.
Clalamity was written all over her skinny
face., “No, yvou can’t put up those electric
wires!” she ecackled. (In minds of the ig-
norant, electricit

L
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ity and wires were syhon-
omous with death)., She said it stood to-
reason that anyvbhing with wires attached
was dangerous. (1’1l bet she’s pot a “vadio™
herself now), Finally the aerial went up,
and my immediate neighbors id  their
prayers more recularly, A few s fater-
when two power lines burned down about
4 block zway, suspiciong eaves o ged me
overy Lime I left the fiat.

Soon after that I goft my fransmitter,
My ‘Thor was a “HE” transiormer. Well,
oune night my rotary slipped loose from two
tacks, The transmitting heterogeny was in
4 hig cardboard box., Needless fo say, whe
the 1

om wasg dark, the box open, and the
k flashing an unearthly color over my

ce, the neighbors congregaied. One night
the wvital tack that held the rotary failed.
Ten thousand wild volts tried to crowd
where only oné hundred and ten were wont
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to roam. As I saw the lights in the nearby

buildings also go out, z'emembered an en-
gagement. While I was going down the
back siairs I saw cursing papas holding
candles.

The next day the Hdison company sent
over a wheelbarrow full of fuses and the
jandlady told me the fireworks scared one
family so bad that they packed up and broke
their leuse; and that my presence in the
flat was no lonqer desired,—nor would it be
tolerated. So my family found new quar-
ters where [ Lould bore holes in the floors,
put up wires and pursue my unearthly re-
searches without being molested.

T.0.M. is right. ’l‘hey sure were the
“good old spark days.”

~—Ray Hutehins, ex-9AGL.

BOOK REVIEWS

Books Sold by QST Book Depariment

Numerous inquiries seem to call for a reprinting
of the liats of books suld by our Book Department.
‘They are as follows:

Ballantme: “Radio Telephony for Amateurs”, $2.00,

Ramsey: “HExperimenial Radio”, $1.60..
. }\{’Igrecroft. “Principles wf Radio Communication”,
&7.50.
M{_}Lauer & Brown: ‘“‘Radio FEngineering Principles”,
FH.50,
’ Phelps: “Constructional Daia on the Huperdyne
Receiver”, $0.50,

bleeper' e ]d»a» for the Radio Experimenter”,
"Henleys #2% Radio Cireuit Designs®, 51.00.
Nelson: “Radio Questions and Answers”, §1.00.

Ballard: “Elements of Radio Telephony”. $1.50
Jansky: “Principles of Radio Telegraphy’ s $‘3 50.
T.wsearboura: “Radio for Fverybody”, §1.8
Gernsback: “Radio For Al”, £2.00,

$0.25,

“Radio Instruments and Measurements”
{Circular 74 of the Bureau of Standards).
Burean of 3tandards, Dept. of Commerce.
Hsold only by the Supt. of Documents,
Washington, D). . Price 60 cents cash or
nioney arder.

Who in radio has not heard of the fumous (lircular

Neo. ©4% Certainly no one that lukes radio very
seriously.

It is esriainly good news that “C74" has again
heen mude available uand still better that it has
appeared in a vevised second edition.

Those who have used the first edition will need

no introduction io the cireular, which is no cireular
at uft but an excellently made book of §40 pages.
To wothers we sirongly recommend a sixty-cent pur-
chase that will give a iruly monumental amount of
information which cannot bhe found anywhere else
in such convenient form,

Part 1 deals with the theovetieal basis of rac’s
meuasurements. Part 1l with the instruments a d
methods, and Part 1II with formulas for the eal-
eunlation of eapacity, inductance and resistance. To
this hus been added an appendix giving the symbols
used in the civeular, the valuable list of references,
and an article deseribing the radio work of the
Bureau of Standards.

“What Sodion Means to Radio”; Connec-
ticut Telephone & Electric Co., Meriden,
Conn, Sent on request.

We wish that the title of this booklet were ‘How
to use the Sodion Tube,” for that is what it ex-
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plains very beautifully indeed. The Sodion:tube does
not operate in just the same way as other tubes and
often it i3 acvcused of being “no good”. In such
eases the cure i8 to read this booklet and to follow
the very eclear instructions given.

AN EIGHTY-FOOT LATTICED MAST
(Continued from page 28)

the c¢ross-bracing for the fourth side. After
this put a diagonal brace through the
tower both ways every four feet.

Before starting to put the mast together,
lay out the strips and the laths and give
them a coating of hot tar.

When fastening the guy wires on the
mast run them entirely around it before
making the tie. 'To raise the finished mast
use a twenty-five fool gin pole or run the
guy wires over a house and raise it by pull-
ing on these guys. Hasten the base down
to keep it from lifting while you are raising
the mast. A good way to tie down the base
of the tower is shown in the drawing.

Material

The material used in building the mast
is, nine bundles of laths, eight pieces of

THE WAY THE UPRIGHTS ARE
NAILED TOGETHER

E T e Boara

g \
/ N “
U'&‘){I"d\

4 GUYS COME TO ONE INSULATOR.
- WITH TWO STAKES

1" iron pipe four feet long, 22 pieces of
clear pine 18 feet by ‘1" by 2" and the
necessary guy wire and egg insulators.

Strength
3CEL, 3CFV and 8CHQ

The masts at
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have all been up for sume months and have
bheen through storms that wrecked other
masts in the neighborhood. They are all
in good condition and have been so satis-
factory that another one ig just being put
up at 3CEL,

The other day as I was passing 3CHQ 1
saw the owner climbing his 70-foot mast.
He weighs about 165 pounds and 1 watched
him until he got to the top. He was work-
ing on something up there as I drove on,
This shows what the masts will stand; how-
ever, I do not advise climbing them.

{It iz well to note that 3CEL is for-
tunate in living where iumber is cheap.
We just tried this in Connecticut—bought
the lumber this afternoon—and it cost
$15.70. Even so, it is still cheap.)

AMATEUR RADIO STATIONS
{(Concluded from page 41)

only when out of the others. As for plate
eurrent, Mr. Reidman did not say what
it was, but we imagine that in order to
put 6 amperes into that antenna the plate
cuarrent is just about all a good tube will
stand, probably around 250 or 300 milli-
amperes,

There is nothing unusual about the re-
ceiver, seen in the right hand part of the
photo. 1t is the more or less conventional
jow-loss type with one stage of andio am-
plification.

Oh ves, the station .is located at 243
BEueclid Ave., Long Beach, Calif, and the
owner and chief operator is Mr. K. L.
Reidman, Will be glad to QSR anytime
if possible, he says. Operating hours are
from 6 to 7 P.M. on week days, and all
night on Friday and Saturday nights.

INTERNATIONAL AMATEUR RADIO
{Concluded from page 43}

current of % ampere. TAEL used two 5-
watt tubes and plate input of 70 watts.
o AHD and bQ] wore heard when uqmg a
plate input of 44 watts and one 5H-watt
tube; while 6UGL used one H-watt tube and
a plate input of 36 watts. Some ‘miles-
per-watt’ vecords arve vepresented herel

“The writer has listened once or twice in
the vicinity of 100 meters and a few Yanks
were heard QRK on detector only. This
short-wave stufl is sure the dope, all right.
If ever we in Australasiu are to land sig-
nals in the U.8.A., I am convineced that the
short waves will do the trick.

“f am beginning to rather dread arrival
of the 11.8. Mail. The last one brought me

-
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15 cards wanting QSL’s on their sigs., I
have had cards from a dozen or so verify-
ing my reception of their signals, but the
majority do not seem to bother to tell me
what time they were transmitting so I ean
check with my log. All they want is the
coveted card to tack on the wall of their
shack,

“In connection with verifying reception
please note that an odd habit we have, is
to use entirely our own type of postage
stamps on our letters. Thus, to those
generous but misguided hams who enclose
large contributions of 1 cent stamps for
return postage I am forced to cry ‘Hold!
tnuf!’ for sald stamps are not even any
good to supply the ‘postage due’ on the
equally numerous cards that arrive with
only a single one cent stamp, instead of
two, as demanded and decreed by Congress,
His Majesty’s government, and cothers.,”

THE AMATEUR BUILDER
(Concluded from page 47}

ary 8-32 screws with nuts on the top. It
«lmphhes the making of the connections a
good deal if lugs are used in fastening the
(“011 leads to the underside of the terminal
board. The terminals should be marked
in some fashion, either by white ink or
labels glued on, or by metal stamps, for
even the builder of the fransformer may
forget after a time which terminal is which.

AFFILIATED CLUBS
(Concluded from poage L8)

first broadeasting station in Washington.

By the way, take a look at the clock on
$LR's recelving szet. Notice the black
pzl[)e]; covering up the time from 8:00 to
‘1 'J

The gang that put on the exhibit included
Wadsworth of the famous 3JJ, Basim
3CKQG, Brown 3HQ, Kriz, MavDoneodl of
3IW, Perine and Flather of 3LK, aad
Guudall, of 3AB.

CRESCENT LAVITE RESISTANCES
bsolutely nou-induetive,

12,000 LIST
48,000 ¢ 21.50
50,000 {Ohms, ACH
100,000 ,

Special resistances to order. WUsed in all cireuits,

Desalors write for discount.
CRESCENT RADIO
1-3-5 Liberiy 3t.,

SUPPLY _ C0O.

Jamacia, N. ¥



This Radio Battery Has
o “Over Twice the Life’””

HE Burgess Radio ‘A’ is exclus-
ively a radio Battery, designed
especially for service on the ‘A’ or
filament circuit of dry cell vacuum
tubes.

In Radio service it has over
twice the life of the ordinary No. 6
ignition battery . . . costs approx-
imately the same . .. has a rapid
recovery to high voltage after
short periods of rest . . . practically
no voltage is lost when not in use.

Replace your worn out ‘A’
battery with a Burgess. Compare
the service in your own set under
any and all conditions. Then let
your experience guide you in your
future purchase of Radio ‘A, ‘B’
and ‘C’ Batteries; there’s a Burgess
Battery for every Radio purpose. @

“ASK ANY RADIO ENGINEER”

RADBO BATTER!ES

gzt s cea (i
i vy FII

L

BURGESS BATTERY COMPANY

Engineers - fJRY BATTERIES . Manufaciurers
-~ FEASHLIGHT - RADIO . IGNITION . TELEPHONE
General Sales Ofﬂce HarrisTrust Bldg.,Chicago
Laboratories and Works: Madison, Wisconsin
o Broanches: ’
. .New York Boston -~ - Kansas City Minnespolis
\?ubmgton ﬁ‘smlmrti 8t. Louis - Kew Orleans
" In Canada:
Plants: Nusarl Falls and Wmmpeg
g Bmm:im' Tomm Montred - St Jehm,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS b7



LEADERS

N every field of endeavor there is always # champion—s man, a product or a thing that takes ihe
leadership, not by aceident, but because of aciual merit. In the new industry of radio, a leader has
already ariren—-{rosley Radio Receivers.
There is nothing miraculous about the iremendous popularity of Crosley fpatruments, They have
taken their place at the iop through proven verformance, continuzlly ziving perfect.aatlsfactmn where,
perhaps, radio disappointment had been purchased elsewhere at a much higher peice.
in new inventions, new simplified devices und new ways and meuns of giving greater radio value
at & lower price, Crosiey has constantly lead. As a result, the purchaser of a Crosley Radio Receiver
knows that he is yetting the Iast word in radio perfection.
This is evidenced by the fact that Crosiey is building more radio receivers than any other manu-
facturer in the world.
Above are illustrated two good reasons for Crosley aupremacy—the {rorley Trirdva 3RS and Crosiey
Trirdyn 8R3 Special.
These instruments are the latesi vadio engineering triumphs—three tube sets giving five tube
efficiency,
They contain the following atitractive features: Tuned Radio Frey iency Amplification, Re: «nerative
Detector Reflexed bac’ on the tirst tube, and an additionsi stage of Audio Frequency Arplification,
They are non-radiatinz, thus entirely eliminating neighborhood interference, For ease of picking up
new and distant stations, perfest calibration and extreme selectivity, the Trirdyn is unexcelled.
The only difference between the two madels is in the size and style of the (ahinets. The ‘Trirdyn
3R3 Hpecial is completely self containing, having places for the necessary dry batteries, hesdphones
and other accessories,
Over 200 experts have thoroughly tested the Crosley Trirdyn. Their opinions are one and the same.
“There is no receiver to compare with it at any price."”

All Crosley Regemerative Sets are Licensed wunder Armetrong Polent No. 1,118,140
Before you buy see the Crosley line For sale by good Dealers Evorywhere

THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., President
Formerly The Precision Eguipment Company and Crosley Manufacturing Company
618 ALFRED STREET CINCINNATI, OHIO

: Crosley owns and operates Broadcasting Station WLW
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A Wonder in Sales and

A Wonder in Performance

Never has any Radio Receiving Set made such
a record in the appreciation accorded it by
the publie.

Thousands of homes have been made happy
by this little Crosley Model 51. In twenty
four days from its first appearance it was seli-
ing at the rate of 1,000 per day and hundreds
of letters expressing appreciation of its excel-
]Pné; performance assured us that it was a fav-
orite,

One of its two tubes is the noted Armstrong
regenerative detector with the hook-up made
popular in the Crosley Type V. Added to this
is one tube of Audio Freguency Amplification
giving loud speaker volume on local stations at
all times and on distant stations under fair
receiving conditions. Otherwise head phoneq
zhould be used for distant reception.

This (Crosley two tube marvel has been a sur-
prise to the Radio World and has proven the
biggest seller on the market today.

ML Crosien  Regenerotive

Before vou buy see the Crosiey line

Sets are Fietwand  woder Armstrong Patent Neo,

There is a Crosley priced for
every home.

CROSLEY MODEL V-—onur noted
one tube receiver famous for dis-

tant reception ......0.v.eenos.. . $16.00
CROSLEY MODEL Vl-—two tube
receiver incorporating radio [re-
quency amplification,............ 24.00

CROSLEY TYPE 23.B—a three
tube regenerative set noled for
excellent performance ..,......... 32.00
CROSLEY MODEL ¥.Jwa four
tube receiver with radio and audio
frequency amplification ..... N
CROSLEY MODEL ¥.L—u con-
solette. with toud speaker, built
like & piece of furnifure...... chs

55.00

120.00

Retween these are prmed the Buper VI,
the Buger X-J, the 3-C Consolette and
others,

1,118,148
For sale by good Dealers Everywhere

THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., President
Formerly The Precision Equipment Company and Crosley Manufacturing Company

618 ALFRED STREET

CINCINNATI, OHIO

Crosley owns and operates Broadcasting Station WLW




When you buy a Whittlesey Self-Supporting Stand-
ard Steel Mast you buy a Mast-Head Pulley, Rais-
ing Cable and Winding-Up Reel as well. This is
the Whittlesey System of Aerial Support. No
necessity for climbing up, “use the elevator.” No
fadders, piatforms, guy ropes or other unsightly
unnecessary surfaces exposed to the winds, These
masts gre solid, stiff and vigid, designed for 1500
pounds strain at the tip. Correct ‘engineering
enters wvery detail. These masts are beautiful,
distinctively characteristic and dignifying. 'They
stand as sentineis signalizing the best in radio.
50 to 150 feet shipped iIn 25. fi. seclions, bolted
and raised in one piece. Drawings {urnished.
This 75-ft, Standard $300. f.0.b. Cleveland. Broad-
casters 3000 pounds and heavier., Write for in-
formation and describe your aerial,

THE WHITTLESEY ENGINEERING CO.
Cleveland, Ohio.

The National Perfect Vernier Condenser
TYPE DX

rnier Condenser, that operates with
1o back lash and with & touch of “velvet
smoothness”.

Its mechanical and electrical character-
istics have justified its commendation by a
rumber of the country’s prominent radio
engineers.

Excellent results have been obiained when
used in combination with Refiex. Radio
Frequency, Neutrodyne and Super-Hetero-
dyne eirenits.

Sizes: 001 0005 00(7"!"; 0025
Prices 7.00 [i4] 5.78 3.50
Write for Bulletin 2104 A&
Made By )
NATIONAL COMPANY, INC.

Estab, 1914
Engineers & Manufacturers

Cambridge 39, Mass.

YOUR OWN Name,Address and Station Printed
1 FREE on CALL CARDS
& RADIOGRAMS

g ARRL Emblem added (f requested
1 Red in%

iy qu-.my htutdoﬁ%!go i

0 STP,
;O‘O‘o't.‘:';&.n?" B’:‘:&Th lm&sﬁ'

2 MONEY REFUNDED |fNolDell!ll!e‘
Radio Stationery
o ey woith oot or  swomey order Tadar RO,

RADIO PRINTERS, 16 Main St., Mendota, Miineis

All The Rage
ORDER TODAY

the STAHL
“SYNC”

for efficient
rectification—

A isel Synchr Rectifier which will
safely carry 5000 volts at .5 amp.

Manufactured for 110 or 220 volt, 80 cycle cur-
vent only.

Price $50.00 F.0.B. Chicago
Write for information

STAHL RECTIFIER CO,

1457 W. Congress St., Chicago, Il
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PERFECT FILAMENT CONTROL
For all tubes. Provides a step-
less, noiseless vange of control
that simplifies tuning and oscil-
lator control, Holds the recerd
for long range tuning.

B

THE PERFECT GRID LEAK
Provides a stepless wange of
grid leak conmtrol Irom Y to
10 megohms. Furnished with
or without grid condenser rated
at 0 00025 m-.

B

‘'HE PERFECT RESISTOR
Made in three ranges;~ 10,000
(o 100,000 ohms; 25,000 ta
250,000 ohms; 50,000 to
500,000 ohms. }deal for use as
fixed or adjustable resistors,

Br

FHE PERFECT POTENTIOMETER
Made in 200-ohm and 400-ohm
ratings for all circuits. Gives a
smooth, stepless runge of poten-
tial controf, so esscatial for
super-heterodyne circuits.

PERFECT BATTERY SWITCH
A compact, enclosed battery
switch which requires only one
hole in panel to mount it
Wickel-plated and well buile.
Should be installed in every
set to protect tubes against ac
widental burning. Saves time,
tubes, and batteries,

¢ ourtesy of
Radio Dngest

HIS remarkable radio receiver, when properly constructed,

is a marvelous hook-up for selective tuning and long range.

It is gaining in popularity, everywhere, and is destined,
no doubt, to become one of the leading types of receivers
among discriminating radio enthusiasts.

The surest way to build a successful super-heterodyne receiver
is to use only the finest parts. Among the important items are
the adjustable grid leaks, potentiometers, special resistors, fila-
ment rheostats, and battery switches, In fact, there are no parts
more important than the grid leaks and condensers,

For these parts, standardize on Allen-Bradley radio products
listed on this page. They represent the experience of rheostat de-
signers with more than twenty years of training in this impor-
tant field. Attempts have been made, from time to time, to
imitate Allen-Bradley radio products, but without avail. They
stand supreme in their field, and with a record of successful
performance that places them in the front rank of high-grade
radio products,

Mail this Coupon for Radio Bulletins
1f you will drop this coupon in the mail, with your
name and address, we will send you a complete set
of folders describing Allen-Bradley radio products
in detail. Be sure to get this information before you
lay out your super-heterodyne receiver. 7

//
Co e

Bradley Co.

paratus / 277 Greentisld Av.
Milwaukee, Wise.

P
T

7

G rezezji eld &B; Milwaukee,

AVC.

oy

Manufacturers of graphite disc
rheosiats for over 20 years

Ve

7

Wis.

7

/ Name ..... Viresesitesactiistisanas

radio products. RUSH.

seszErasirasssrreesasesatrane

/ Please send me, by return
mail, a complete set of your
radio folders on Allen-Bradley

u

r
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For best results—
Weston Radio Instruments.
The choice of A.R.R.L. men Everywhere

HETHER in transmitting or to meet ihese requiremenis, Ac-
receiving - corvect voltage or cnirate  determination of the plate
amperage information is of utmost voltage is also desirable.  The
importance to efficient and oco- Weston Plate Yoltmeter is » neces-
nemical operation. sity on every transmitting set and
a convenience on all receiving sets.
Centrol of the filament current ow .
fllament voltage makes it possible Fifective transmission depends upon
to prevent premature hburnouts. the proper antenna current flow.
Facilitates exuet tuning, \hmh%at% The Wﬂétﬂn ?}?ermo-?n;lmeht{ar is
results instantly, The Weston Fila- eeognized &8 the mos ighly de- o 5
ment antmetef: and Filament Am- veloped, acientific and dependable Filament Voltmeter
meter have been designed expressly  instrument for this purpose. Weston Stands Alone

The Weston Llectmeal Ensrrumem

hooklet d deseribes and illustrates Weston Instruments. Sent
free on request vour dealer cannot supply vou with Weslon
instruments, we will gladly see that your needs ure promptly

supplied. The name Weston on an instrument
means that there is none betfer.

WESTON ELECTRICAL INSTRUMENT CO., 158 Weston Ave., Mewark, N. J.

VIES

STANDARD -The World Over

Electmcai
| Indicating |
| Instrument |
| Authorities |
} Since 1588

HIQUALITY CONDENSERS
BEXTON:

READY SEPT, FIRST
NEW MODEL
Exceptional Low Fosases

$2 50

Renewable Heat Unit

Renewsble Tip
Two Part Plug

Six Foot Cord

INSTRUMENTS

HIGH QUALITY
HARTFORD INSTRUMENT CO., 33 PEARL 8t.,, HARTFORD. CONN.

NA-ALD

De Luxe Socket

The laminated phosphor hronze
contacts of the Na-ald De Luxe
Sockets press firmly on both the
ends and sides of tube prongs,
kesping the surface clean and in-
suring clear reception.

Mouided of genuine Rakelite this
socket expresses the very highest
quality in appearance and work-

- manship,

ALDEN MANUFACTURING CO,

SOLDER LUGS—BUS BARS
STAMPINGS

Solder lugs of pure copper, tin-
ned to give better goldering re-
sults. .

$2.25 per M., P. P. Prepaid

Discounts to Jobbers and Dealers

Toaz Engineering & Sales Co.

11703 Robertson A.venue, . Largest Makers of Radio Sockets
Cleveland, Ohio Na-ald De Luxe and Dials in the world.
No. 400 ) Springhield, Mass,
—— Dept. M 52 Willow St.
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ANNOUNCING

“Prod:cis of Froven Merit”

the NEW

Medium Frequency

Transformer

Manufactured by the

General Radio Company

Massachusetis Ave. and Windsor St.

CAMBRIDGE - MASS.

Type 271
M.F. Transformer

The amplification of wave-
lengths of the order of 10,000
meters (30 ko) requires a
transformer of design material-
ly different from that required
for short wave radio or audio
frequency amplification.

The Type 271 M.F. Transfor-
mer has been designed to meet
the specific requirements of a
medium frequency transformer
for use in long wave veception
and in the superheterodyne
eircuit.

The core and coil windings
are completely enclosed in a
metal sheil. The fransformer
is shielded both electrostatically
and electromagnetically making
it possible to use several of
these transformers in cascade
with a separation as small as
one inch between transformers.
The shielding also permits asso~
ciated tubes to be operated to
full ecapacity.

The Type 271 M.F. Transfor-
mer is a very compact, rugged,
and efficient instrument.

Price $5.00

ALWAYS MENTION QST WHEN WRITING

TO ADVERTISERS
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RADIO FREQUENCY
AMPLIFICATION

“Built First to Last "

Read Mr. Kruse's report in “QST” = 7
for February on the construction of ae! If it’s Really P ortable

it’s Coto Compact

BALLAHTINE ’ The meost fascinating g: n;;i grafsio pi:t
VARIOTRANSFORMER

saring that porta-

ble set for your
summer radio.

“Outstanding  is  the g:;ig;;‘ex ‘:ec:::_

flat-top curve giving — ulETEEs, 02U 4] GEREE . Gfol 8 oo

aame high amplification

over the umre hroad-

cast range.” The un-

derlying cause of Mr.

Kruse's italies is in the

continuously variable

windings of this instru-

ment. Here's a tuned

r.f. unit complete in a

space 33%7 x 27 dia.

back of the panel Com-

plete shielding and pig-

tail connections.

mches usmg this
mouided Vario-
coupler and other
Coto Compact

E
:
k
N
\
\

$55'o

N NN

leour dealer does not carry Coto mail us
is name and list of parts needad

COTO-COIL CO. 37 Willard Ave.

Providence, R, [.
Log Angeles, 329 Union League Blde.
aneapohs, Geo. F, Daviing,
705 Plymouth Bldg.
Atianta, . P, Atkinson,
Atlanta Trust Co. Bldg.
Canada, Perkins, Blectrie o, Lid,,

F the Amat Wh ‘ t tat Montresl, Toronto, Wmnmeg \
or (.} mateur o ntertains

)
}ieprqduct’ion equal to the victrola /” n n m MEMM\
18 quite possible with 4 BALLAN-

TINE. Let your friends really en- e
ioy programs from a distance.

Complete radio frequency
amplifierunitwith$ 5 o~ o0
socketandrheostat L 300
Transformer only ¥ 60
for panel or base

At dealers or pastpaid
e

Upto th
Progress of Radio

Material and workmanship equal to the
most exacting requirements of the latest
cireuits.

For Superheterodyne, Superdyne, Inverse
Pruplex, Four Circuit Tuner

Revised edition of “Radio Frequen- Use Vernier Cap. 00087 Mfd. (24 Plate)

or Plain Cap, 00058 Mfd., (23 Plate)

¢y Amplification wi - - - .
N . piticatlo Wﬂ,’, the‘ B allan Condensers of recommended capacity for
tine Variotransformer” contains ad- all known circuits are also carried in

vance practices of interest to the stock by leading radio retailers.
amateur. Mailed on request. End Plates of CELORON
BUY i? ‘ w;%g;l‘ Qmﬁt
.5, CONDENSERS
Boawrow RUBEER W@, Ca, |
Pioneers in Bakelite Moulding C 1 100% ,&Pﬁ%ﬁﬁTEED

124 Fanny Road, Boonton, N. J. U S TOOL CO Inc
| : ;

112 Mechamc St., Newark M. J.
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wd

AALLA
aAAAAA4)

ftem

2 850
7 500
8 500
13 1000
15 1000
16 1000
20 1500
24 2000
236 2000
3 500
35 1000

41 2000

Description
v 40 Watt
v 100 Watt
v 150 Watt
v 300 Watt dbl
v b00 Watt dbl.
v 650 Watt dbl.
v 600 Watt dbl
i 500 Watt dbl.
V1000 Watt dbl.
YV 100 Watt -10 V
Vv 300

A 500

Watt -12 V 150 watt
Watt -i4 V 200 watt

TTEM 48

A FEW GOOD COMBINATIONS

Recommended for

Motors
Dynamotors
Generators
Motor-Generators

Used by more than
150 Universities—
Colleges— Research
Labs.,, ete. Many
Federal — State —
County and Munici-
pal Depts.

Write for Bulleting
237B and 242A list-
ing over 200 com-
hinations

Send us your pro-
blems — we’ll help
vou solve them.

2-6 watt with separate Fil. supply.
4-b watt with separate Fil. supply.
H5-b watt 2 mod. 1 mast. osge.-2 osc.

sep. Fil. supply,
comm. 2-50 watt with separate Fil. supply.
comm.  3-HO watt or 2-50 watt and 4-5 watt
as speech amplifier and mast.

osc. sep. Fil. supply.
comm. 4-H0 watt with separate Fil. supply,
ecomm. 2 to 3-50 watt with separate Fil. supply,
eomm, 1-250 watt with separate Fil. supply,
comm.  2-250 watt with separate Fil. supply,
80  watt Same as item 7 but with Fil. supply.

Same as item 12 but with Fil. supply.
Bame as item 24 but with Fil. supply.

Many other sets for various combinations of tubes.
Hpecial sets made to order.

Trade ¢¢ E S C O ' Mark

ELECTRIC SPECIALTY CO.
Stamford, Conn., U.S.A.

Pioneers in Developing and Perfecting High Voltage Wireless Apparatus

225 South St.,

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Dioneers

JEFFERSON TRANSFORMERS

The trail hlazers through their untiring efforts are always ’the
pivneers of Industry.

The present day perfection of Radio Transformers is due in
no small measure to the faithful and persistent efforts of
Jefferson Engineers who designed and experimented with Audio
Amplifiers long before Radio reached its present day popularity.

Transformer Specialists

These wsxtra rears of experi-

ence are reflected in the qguality
and pervformance of Jefferson
Transformers.
‘I'ne name Jfefferson i3 asso-
ciated by both professional and
amatenr Radiojsts as  rvegards
Hadio, Intermediate und Audio
frequency Amplification with ex-
iremely high quality.

The installation of Jefferson
transformers in your set will as-
sure you of a quality of Re
cepiion that is unparalleled,
There’s a Jefferson Trans-
former for every circuit.

Send for our latest Rulletin
“Putting Cluality into Radie™

JEFFERSON ELECTRIC MFG.

425 So0. {reen Street,

There’s an immense field of ratdio =njow- Fowerful Magnets
ment in summer, {the hest political ora- RN ’
tors in Awmerica are on prograwmsi—but

s s o, you must have extremely sensitive recep- £

voi‘f’ tion apparatus to get good resuits. /

The
éﬂﬁ“ Siromberg-Carlson

w,w' HEAD SETS and LOUD SPEAKERS

have nowerful magrets. the u—-mltnntv of
which gives them wide range, !
the fainter signals with volnme *~nd clear-
ness.

They also have layer wound and layer
insulated coils —an exclusive Stromberg-
Carlson type of construction—which will
7 stand up under the high plate voltages
0) now uged.

Ask vour dealer

170! " o~ Layver Wound and
(73 btromberx-(»*:roi:lf:stgfl%??"’"e Mfg. Co.. Layer Insulated

66

capacity adjustment of your vari-
able condenser, Here it is—the

. . EISEMANN
Have you tried it? RADIO EQUIPMENT

Chelten Midget Vernier (omprises

Headsets. Yariometers, Variocouplers,
. P ished f \ Ciondensers, FPotentiometers, Detector,
You've often wishe or a closer Resistance- ddapter, Rudio and Audio
Amplifier Units, A b, Amplifving Trans-
farmer, and ready drilled metul panels,

Also, the new R F-2 Broadcast Receiver,

Chelten Midget Vernier., The 13 ¢ €
Write for Prices and Descripiive Literaiure

tiny plates and air spaces give
sharp tuning. Costs but $1.50.

A Precision Instrument

@HELTEN ELECTRIC CO EiseManN Magne Cn' {ORPORATION

4861 Stenton Avenue - Philadelphia 165 Broadway, New York

Detroit € hicago San Francisco
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ICARTA

REG. U. S. PAT. OFF.

Ideal Material
Sfor
Radio Construction

Micarta tubes, plates and other forms are appre-
ciated by both amateur and professional builders of
radio sets. Both know that Micarta affords that
splendid insulation so vital to perfect receptivity.
They know Micarta is not a substitute, but a better
material.

Micarta is easily machined, drilled and punched.

Tt takes a high polish. It does not expand or shifink
due to contact with oil or moisture.

Get Booklet F 4566 entitled “A Material of Endless
Possibilities.”

Waestinghouse Electric & Manufacturing Company
Eest Pivtsburgh Pennsylvania
Sales Offices in All Principal Citles of the
United States and Foreign Countries

stinghouse
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Good phones are
essential to good
DX reception

o BE a real link in the chain of
relaying—you must nse depend-

able headphones. Thousands of
amatenrs use Murdocks — because
of their unsurpassed sensitiveness,
clarity and volume reproduction,

Built, not assembled

Murpocrsare made of superior mould-
ed insulation. The parts are moulded
together—and can’t ~get out of ad-
justment. They are equipped with
powerful magnets and sensitive dia-
phragms, which are -psbentlal to good
DX reception. The new improved flat
headband enables you to wear Mur-
docks for hours without discomfort.

Get a pair of Murdocks and fest
them out on your DX work. They are
fully guaranteed.

WM. J. MURDOCK COMPANY

343 Washington Avenue, Chelsea, Mass.
#ales Offices: Chicage and San Francisco

MURDOCK
RADIO PHONES

Standard since 1904

- =

WM. I, MURDOCK CO..
343 Washington Ave., Chelsea, Mass,

Gentlemen:  Please szend me, withont ubliga-
ton, your free booklet—"The P;arﬁ of Radio.”
K‘vhxch econtaing  impourtant data on  head-
phones.
Name
Address.

.

Series
[4 ‘FR, b

Condenser

Degigned to
ground rotor to
frame.
Mechanically and

electrically perfect,
We have reduced the
elecirical losses to an
immeasurable minimum.
Some profitable jobber
territory still open.

NONE OTHER

Write for Bulletin ‘‘Facts for Fans'’
on Condensers

The Dupiex Engine Governor Co., Inc.

50 Flatbush Ave, Extension
Brooklyn, N. 7.

LOW LOSS TUNER

MOST EFFICIENT TUNER ‘!}J’HLABLE

GOOD DX, RECEPT
EXTREMELY SHARP
TWO TYPES

AMATETTR—90 to 275 METERS
BROADCAST—250 to 550 METERS
Write for Civcuit Dingram  Price $10 each
Radio Engineering Laboratories
25 THAMES STREET NEW YORK CITY

TUNING
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A SPECIAL LOW WAVE RECEIVING SET

Wave Lengths from 90 to 380 Meters

Will your receiving set pick up those transatlantic short wave
signals? Most of the fransocean amateur work has been done on
waves between 108 and 118 meters. If your set won’t pick them
up you should have a WC-5-8SW. It is the most practical set for
low wave specialists. The WC-53-SW eliminates the trouble which
transmitting amateurs are having with ordinary receiving sets.
Enthusiastic operators everywhere write us praising its efficiency
in low wave reception. It will pay you to investigate the WC-5-SW,

WC-5-SW

Built Especially for Transmitting Amateurs

The WC-5-SW is a 4-tube set. One current. Tuned Radio-Frequency
stage of tuned Radio-Frequency ampli- sharpest known and most seleetive
fication is employed ahead of the de- vprinciple ever adopted. Plate poten-
tector to make it supersensitive. Two  tial non-critical. Mono-block tube soc-
stages of audio-frequency are used to ket. No grid plate leads on audio
bring up the signal strength. Tses amplifiers. Audio amplification abso-
any type of tubes. Gives perfect con~ lutely necessary when using low effici-
trol of audibility, Detector rectifies ency receiving antenna, ie., under-
only., UUses antenna compensating con- ground or indoor. Mahogany cabinet,
denser. Only two control adjustments. piano rub finish. Rabbited-in panel.’
Pure negative biasing on all tubes, Split lid cover. The Price is only’
thus marked saving on “B"” Battery $85.00 for this special low wave set.

Write for complete description and illustrated

folder on this practical set feor low wave

specialists. All transmitting amateurs will be
interested in this literature.

OTT RADIO, Inc.

224 Main Street La Crosse, Wis.

TT
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Federal Announces
its latest achievement in the field of radio—

The “No. 102 Special” Federal Receiving
Set will be demonstrated to radio enthusi-
asts beginning May first.

If you do not know the name of the Federal Dealer in your
locdlity, write immediately to --

FEDERAL TELEPHONE AND TELEGRAPH CO.
BUFFALO, N. ¥,

Boston New York Philade!phia Chicago Pittsburgh
San Francisco Bridgeburg., Canada L.ondon, England

f.ook for this sign

coeral

RadioEquipment
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Improve your
set with an
AmerTran

and enjoy radio
this summer as

HIHHGHTNHNE: R RHE AR

never before.

{an be msta]led in any set
in a wecond! Does not change
calibration with age or use!
Officially adopted for Ultra-
dvne. Polvdvne, ete. cireuits.

TYPE  AF.T is now tﬂerpd a¢ ® companion
transformer in AF-8 (Turn ratio %), for second
or third siage dmplmmt on., In this use AF-7
decreases the tendency to overioad the last ampli-
{ying tube on Ilond signais.

Henceforth, then, it is pnwyble to obtain a
oo fow ratio AmerTran which insures perfect tone
wiality and full armplification nr low notes when

2 nsed  with Amer'Tran AF-6 in the first stage.
Price, either type, $7,, at your Dealer’s

COMPLETE WITH MICA CONDENSER,
AND PERFECT LEAK MOUNTING

American Transformer Co.

Designers and builders of roadio
bransformers for over 23 gears.

176 Emmet Street, Newark, N. J.

1 e R A R
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N & K Head Sets mark a new era in radio repro-
duction—an era of clarness and naturalness.
esigned especially for the reception of musical tones,
they record the entire range of the human voice and
of musical instruments with extreme clearness and
freedom from distortion. This is due to mechanical
design different from that of any head set produced in
America. The extremely careful qualitv of workmanship
used is almost impossible to obtain in this country.

Sold on a comparison basis Imported

If, when vou use N & K Phones on your own radio set,
vou do not find that they reproduce all the tones more clearly
and naturally than anv set vou ever used hefore, and if they do
not fit more ~omfortably, the store where vou bought them will

vefund your money, promptly and cheerfully. We protect ’
dealers and replace any returned phones.

DEALERS: N&A K

N & K Head Set, Mode! D, 4000 ohms, has extra Phones provide the
large diaphragms and ear caps, insuring hetter bigh spot in the radio
reproduction, better camfort and the exclusion stocks of dealers all ]
of outside sounds. Sanitary, leather-covered head over America. Backed
bands. Six feet of stout cord. Retail price $8.50, by advertising and
Write for *“The Phones the Fans dre Talkbing strong sales co-
About,”’ interesting new descriptive folder. operation, thev are

proving attractive

TH. GOLDSCHMIDT CORPORATION profit-makers.Packed
Pept. Q8 15 William St., NEW YORK ir] cartons of tfn,with
Exclusive Distributors for UJ. S., Canada und Mexico display material,
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““The only loud speaker
that can hold my receiving
set is the

TRADE MARK REG.US.PAT OFFICE

—says WM. G. SMITH

High

Power

Model
5.5

$45.00

P OWER that makes other loud speak-

ers jump off the table merely makes
the Thorophone produce greater volume.
The Thorophone will take all you can
give it and still reproduce voice and
music so naturallv that you’d think
speaker or musician were right in the
room.

Until you have heard the Thoro-
phor = you have not learned how won-
derful radio is. Whatever your receiv-
ing set, the Thorophone will make it
sound hetter. It reproduces perfectly.
The controlled mica diaphragm; the
scientifically desgigned Thorite horn:
the additional power from the 6-voit
storage battery—these things make the
Thorophone the ultimate loud speaker,

For endless safisfaction, buy the
Thorophone,

Write for booklet
WINKLER-REICHMARNN CO.
4801 5. Morgan 5t., Chicago, IIL

Tested and Listed as Standard by Ul;lerwriter’s Laboratories

APPLIED FOR ‘Baﬂgry p jzﬁTgff‘

NOISELESS and INDES TRU CTIBLE

A uew battery charger for Radio “A" (6 yolt)
. Hntirely mnoiseiess, Haq no raoving
pPArts, reqvires po attention or hdius‘[mr‘nt and
cannot gel oul of order. W ullbs 0 Dreak,
b mple and unrmlmg m i

3 i)r‘,t(etlé‘!
h" your deaie you, sent direct on

receint of price, ;%Mons-v hack ;zua;)rameﬁ N
Price $19.50 ( #0 Wost )
- Dept. )6 Fansieel Products Co., Inc.
North Chicago, Illinois

RESHMA

NOISELESS

TESTED MICH

CONDENSER
o

ACCURATELY
RATED CONDENSERS
for CRITICAL CIRCUITS

Through the accuracy snd dependability of Fresh-
man Noigeless Tested Miea Condensers, hookups
and circuits have heen perfecied which have com-
pletely revolutionized the ari of radio reception.
The Freshman is so designed that constunt equal
pressure iR exerted on the rcondenser plares over
the entire srea. They uare the only condensers
that do this and therefore the wnniy ones that
avoid noises, sue to variable pressure on the plartes,
Al eapaci-
tew ~— from
35¢ up.

e et rWr!fe foir |
Your deai- eircular
er has all M-3, giving
Bizes ni mmpiete
Freshman informa-
Condensers tion snd
in stoek.

Axk for
nmﬁaq

=reshman (0. inc.
@gia Gondenser &Emd

106 Seventh Avenue, New Tork
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Licensed under Armstrong U, S. Patent No. 1,113,148

MacMillan Listens to Honolulu
and New Zealand ‘“Tunes In” California

From a little ice-bound
schooner—eleven degrees
from the North Pole-—-comes
this message:

“Am very thankful that
Arctic Exzploring Ship Bow-
doin is equipped with com-
plete Zenith radio apparatus.
Here at top of world, in dark-
ness of great Arctic night, we
have already listened to sta-
tions practically all over the
United States, from Europe,
and even from far away

using

iy

THADE MARR

Long-Distance Radio

The new Zenith
Model 3R aRr "Long-Dis-
tance” Receiver-Amplifier come
bines a specially designed dis-
tortionless three-stage amplifier
with the new and different Zenith
three-circuit regenerative tuner.

Fine vernier adjustments —in
connection with the unique
#enith apenodic or non-resonant

“gelector” primary circuit—make
possible extreme selectivity.

2,000 to 3,000 Miles With
Any Loud-Speaker

‘With the new Zenith 3R satisface
tory reception over distances of

Honolulu. Zenith has united
the ends of the earth.—MacMillan.”

Again, from far-off New Zealand comes a report of
radio reception even more startling:

“It _may interest you to know that the writer last
evening landed KGO, Oakland, California, between
6:45 and 7:30 P. M. Heard his call four or five times
distinctly, and jazz music, As San Francisco is 6,300
miles from New Plymouth, and only one tube was
used, we think this is a very fair performance.”

~{signed) H. Charles Collier.

The sets used by Captain MacMillan and Mr.
Collier are earlier models—since improved by the
addition of a third stage of audio frequency. These
new models represent an achievement not dupli-
cated in any other set on the market. Write today
for full particulars and name of nearest dealer.

Zenith Radio Corporation

McCORMICK BUILDING, CHICAGO, ILLINOIS

2,000 to 3,000 miles, and over, is
often accompllshed in full vol-
ume, using any ordmarv loud-speaker. The Modet 3R i
compact, graceful in line, und built in a hxghly $160
finished mahogany cabinet - -

Model 4R The new Zenith 4R "Long-l)lstancen Ren

ceiver- Amplifier comprmes a complete
three-circuit regenerative receiver of the feed-back type.
It employsthe new Zenith regenerative pircuit in combina-
tion with an andion detector and three-stage audio-tre-
quency amplifier, all in one cabinet.

The Zenith 4R may be connected directly to any loud-
f«peai\erwu‘hout theusentother amphﬁ(‘atton for full phono-
graph vo'lume, und reception may be satisfactorily &85
accomplished over distances of more than 2,000 miles

ZENITH RADIO CORPORATION,
F)ept. 1-R 328 South Michigan Avenus- Chicago, lllinois

CGentlewen:
I Please send me itlustrated literature on Zeunith Radie.

Name .ocewnee

Address. ...
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A RADIO TABLE
BUILT BY RADIO ENGINEER

The Signal Radio Table is not a m..ihe shift,
but 2 practical table designed by prac-
tical radio men, for radio set owners

The top has ample space being 207 wide
® 36" long.

“Signal”
Radio Table
Top
20 x 36 in.
Height 30 in.

The cabinet beneath has plenty of room
for A & B Batteries, tools, extra equip-
ment., A p']ac;a for everything. The com-
partment is 12" high, with doors opening
entire length. Made in Mahogany finish
and Solid Oak.

Write for illustrated folder

Atlanta  Cleveland  New York &L, Louis
Bosion  Minneapolis  Pitisburgh  Toronto
“an Francisco Monireai Chicago

m'é ?‘ (You'll find our branch oifices in the
Ne i Telephone [directory}

Factory and General Offices:
1915 BROADWAY, MENOMINEE, MICH.

ARE YOU A 1923 MAN?
IF YOU ARE—GET OUT OF THE RUT

Radio has improved with leaps and bounds since last vear—to be a 1923 man is to
he satisfied with last year’s results—Broadcasting and CW will accomplish wonderful
results this year and for vou to share in these coming successes—both receiving and
transmitting—you need & good set, made from the latest and most improved parts.

ROSE RADIO HASIT ! !

{and I don’t mean maybe)

ROSE RADIO AND ELECTRICAL SUPPLIES
129 CAMP STREET, NEW ORLEANS, LA.

SERVICE

By aligning & Hommel Or-

KL P e . ~ ganization you have aceess io ample stocks of
140 Best value ina Two-Fone the leauding lines of io #quipment at all

EPlugevernffered.Holdsfone times, and ean s ur customers promptly

cord tips under set-screw without the nere itxing wup your own

. working capital,
Used with two pairs head Write for Hommel's illustrated Kneyelopedia §2346.

) fones or one pair and loud - LUDWIG HOMMEL & O,
Plug 60c speaker. At your dealer’s. iWholesaie Jobbers Ezclusively
- f 222 P A N
HERBERT I_I. FROST; Inc, i Pittsburgh, ean Avenue Fenna.
New York CHICAGO Fansas City, Mo.
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A New Wagndvox
M4

requiring no battery

{neamrarec b

| HE supreme achievement of Magna-
vox engineers represented in a Re-
produgcr of truly exquisite tone quahty

The superb tone quahtv of M4 results
from the perfection of the Magnavox
semi-dynamic operating principle incor-
porating; first, a new magnetically balanced arm-
ature; second, an improved type of diaphragm
supported by hollow rubber gaskets; and third,
an extremely high resistance winding which
makes M4 unusually sensitive.

dMagnavox M4 and other ¢¥agnavox Radio
Products can be had of good dealers everywhere

THE MAGNAVOX CO., OAKLAND, CALIFE.
New York Office: 350 West 31st Street

Canadian Distributors: Perkins Electric Limited, Toronto, Montreal, Winnipeg

 The Reproducer Supreme

Price

Beautifully finished
in dark enamelwith
gold high lighting.
Equipped with flex-
ible cord and West-
on plug 1‘eady to

a head set.
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|Save 25 to 50%

on your

" Radio Panels

By Insisting Upon Getting Panels
Bearing This Name and Trade-mark:

. FEG. US PAT OFF

Electrasote, the new panel
material introduced by Tue
Pantasore Company, Inc.,,
has highly desirable radio-
electric properties—greater
volume and surface re-
sistivity than any other
panel, therefore less sur-
tace-leakage and power-
loss in the set.

Elecirasote Radio Panels
are & distinctly guality
product beautifully fin-
ished; each panel in an in-
dividual envelope.

Remember —a good panel
deserves proper handling.
To get the best results use
a new, sharp drill with
siighi pressure.

AU Standord Sizes ai good Radio Dealers
JOBBERS AND DEALERS:
Write for our interesting proposition.

M. M. Freron & Sown, Inc.
Exviusgine Sales Agenis for Klecbrasote Radio Panels

Trenton, New Jersey

1
i

|
|
|
|
|

L

3
H

HHHH G

A
SURPRISE
FOR
YOU

Look on Page B of new Bulletin AG-
10 and you will find & new instrument
that will be of interest to every owner
of a radio set—ftransmitting or receiv-
ing.

By the way, there are a lot of other
interesting things in this little radio in-
strument manual,

A copy is given for the asking. Send
for new Bulletin AG-10.

ROLLER-SMITH COMPANY
16 PARK PLACE, NEW YORK
Offices in priucipal cities in U.S. and Canada
%ﬁllmllﬂﬂl"llﬂ“"“ﬂ|[:.uimlll“|H""“m'f'.ZIHI"I“I"I|lllllmllmﬂ||Illl|l||||||[lllllllllll"lllmlﬁ
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SUMMER READING!

Now is the time to get your sets and
stations in A-1 ghape for cold weather
DX,

Ag references, a storehouse of good,
practical ideas, a buying guide to the
apparatus vou need — the QST's listed
below are invaluable,

And we'll send vou, postpaid, the foi-
lowing TWENTY-SIX QST’'s for only
$3.00,

May, June, July, August 1917
June 1919 and 1921

April to December (except
August) inclusive 19222

January to December inclusive
1923

Mail your order NOW io

QST
1045 Main 5t., Hartford, Conn.

-3
o
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E‘RELLOGG RADIO |

b QFFICIAL SCORE BOARD
alu] cHtcAGo olojo]2]1]
sl st Louis o[t [olol.
9)i0] NEW YORK 010]0 |0z
WM} BROOKLYN o211 11
1HIICINCINNATI 00010
sl pniaverenia_tilolofs 1
3l BosTON olalald /1Y
ole pitrssure  (olol&ld] -
£,

SAY THE RADIO BUGS

: -
IS i Z. b, "“
GIJASEBALL fans the country over will be counting on Radio \\
. this year more than ever before. Most Radio fans are base-
ball fans. Every one of them should see that his new set of
Kellogg radio parts is ready in time for the baseball scores.

Get the sport records and scores guickest by Radio—build
your set of Kellogg radio parts for dependability and economy.

There is a certainty of satisfaction with Kellogg as shown by
records of this equipment in use. Kellogg transformers rank
among the best. To hear them inoperation is to want them,
Kellogg tube sockets give the utmost of service, while Kellogg
switch arms and knobs are in a class by themselves for quick .
assembly, low resistance and satisfying operation.

Kellogg variable and fixed condensers, variometers and vario-
couplers are all designed and built to give the satisfacti »n which
the word Kellogg expressesin the electrical apparatus field. Kellogg
rheostats have but one movable part. They come in six and
twenty-five ohm resistances, easily interchangeable. They are
simple, yet vary in control on the half turn of the resistance eiement.
Kellogg DX head sets are known wherever radio is in the air,
They are built mechanically and electrically for long service, sen-

sitiveness, extreme lightness in wearing, and handling does not ’
affect their tuning. They have Kellogg solid bakelite shells and are
furnished with the Kellogg famous receiver cords of which many

hundreds of thousands are in use today in the telephone field.

Kellogg radio parts are especially suitable in portable sets
because of their strength and high class manufacture. They will
stand rough handling as will no other radio equipment and yet :
have the range and afford the selectivity, in the limits of the
circuits used, surpassed by none,

If yvou don’t want to bother to pick out the parts for your favorite hook-
up buy one of our Radio Kits which include all the necessary and suitable
narts including two stages of audio amplification: vou can select the
tuning units, as you desire.

This summer as never before radio will be heard in every summer

e

resort and camp. See that your set is made of Kellogg radio parts. Specify
Kellogg Radio—

Use—1Is the Test
KELLOGG SWITCHBOARD w
& SUPPLY COMPANTY

1066 West Adams St., CHICAGO, ILL.
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FOR PERFECT MUSICAL REPRODUCTION

Even Ampiﬁcntion QOver the Entire Musical Range

CHICAGO THO LWMRSON

“Super Transformer”
%
Makes a musical instrument
of any receiving set.
® % o
Used in three stages by Ken-
nedy & Zenith.
w % @
Ideal for reflex purposes.
% % %
Treat your set to “Super
Transformers”

ILLINOIS

AN EXPERT SAYS:
RESISTANCE COUPLED AMPLIFICATION!

4. Y. Allen, of the Westinghouse Klectric and

Ma,nufacmrmg: (o, writes in ithe May Radio
Broadeast,
“Pyue, greal improvements have been made, but
the fact remains thai fundamentally the irans-
former cannot ever wive distortionless amplificy
flon.  For those who demand quality the resiste
ance coupled amplifier is unquestionably the most
desirable.””

“Cust” is no longer & draw-hack ! Daven speciulized
resistance voupled smplifier parts have cut the
price in fess than $3.00 per stagel

Bpecial inexpensive resistors from 5, UUO ahms up.
Our KRESISTO- (‘OITPLER, to hold rvesi . L

and condenser ... ... vemeiiiai i

Aak vour dealer—or let us help "(‘:u ont.

DAVEN RADIO COMPANY

tesistor Specialists”

Creating tremendous sensation.  Enelosed, fixed,
adjustable. New. Brings in distant stations
loud and clear. You need it Price oniy $3.00.
Adsolutely guaranieed for one year,

Jobbers, Dealers: Wire or write. Mention this ad.

“Kills Reflex Troubles”

ALL METAL LovER
'STA “KEEP SUR
15 REMOVABLE & DUST QUY
EPLACEAB

SOLID 6OLD
LAT WHISKER,

£ CAT WHISKER
¢ TURNS &4
2 REMOVABLE

EASILY
movHTED <

SPECIALLY ADAPTED
FOR REFLEX WORK

“LINCOLN” DETECTOR

LINCOLN MFG. CO.
Los Angeles, Cal.

RED-HEAD PHONES]

Used and Praised the Worid Over

$000 Ohm $6.50. 2000 Ohm $5.00.
Complete with Cord and Headband
At yaur desler’s, opr sent direct

m Stern 131
11-13 lampbell Stre(-t. mﬁewark N. The New n-Stern C()., Ne “;T.?‘?\/PTLIN?)W
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MAIL COUPON

fer interesting facts
about batteries

ULL voltage battery current all the time! That's what

you want, Westinghouse Radio Storage Batteries will
give it to you. No more operating with run-down bat-
teries! No more sudden drops in battery voltage! No
more throwing away worn-out batteries! Westinghouse
Batteries last. They hold their charge. They can be
easily recharged. There’s a size and type for every radio
need. Built by Westinghouse, you know it’s RIGHT!

Westinghouse @YSTAL@E Batteries have one-piece clear glass cases, with salid
glass cell partitions and high plate rests (deep sediment spaces), Perfectly insulated
against current leakage. “A" Batteries. 2 volts, for low-voltage tubes, such as
WD-11 and WD-12, 4 volts, for tubes like UV-199. 6 voits, for tubes UV-201A
or C-301A. Also rubber-case types, “B” Batteries. 22 volts, Regular and quad-
ruple-capacity types. “C"” Batteries in 6-volt units,

WESTINGHOUSE UNION BATTERY CO., Swissvale, Pa.

Westinghouse Union Battery Co. -—l
R AD l Swissvale, Pa. ‘
Send me Westinghouse Radio Battery
| Folder A-3-D. i
“A,” “B” and “C” } }
BATTERIES | |
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PATTERN NOQ. 95

RADIO
TEST SET

This radio test set has been de-
gigned to meet the demands com-
ing to use from serious experlment-
ers, manufacturers and dealers in
radio equipment and supplies, for
a complete radio testing outfit.

While the various ranges of read-
ings permit making practically
every test necessary in connection
with radio receiving sets, it has
been particularly designed for the
taking of characteristic eurves on
vacuum tubes, the only extra equip-
ment required being the batteries.

The several instruments, any of
which may he used independently,
inciude s 0-1.2 filament ammeter,
a 0-6 filament voltmeter, o 0-120
plate voltmeier, a 0-10 plate milli-
ammeter, and a 10-0-10 grid voli-
meter,

Complete With Instructions
Price, §75.00

Bend for Circular

DRDER FROM i‘!EALER

JEWELL ELECTRICAL

INSTRUMENT (O,
1650 WALNUT ST,
CHICAGO

<

A Buffalo Radio Fan
Gets London with the

help of a

Mr. E, €. Lewis on March 18th heard Mr,
Marconi’s voice on a Model 10 Atwater Kent
Het. He sald it would have been impossible
without a EIC-O Bacery. Improve your
set with a KIC-0O., Our guarantee pro-
tects you.

Price | With
GUARANTEE | vous | Plain Panels

Yonr money back on

By KIC-O Battery if a9 $6,560 18.. ..
A a2 7.25 11.76
daye’ trial. A8 | 9150 | 14.00
Write for full infor- 68 12.50 17,00
mation on “A" and 100 17.50 22.50
B Batteries. 145 1 23.50 | 28.50
KIMLEY ELECTRIC CO., In

c.
2666 Main 5t., Buffalo, N. Y.

krpept.

When ;t)‘honographs were  first
made they were square boxes
without ornamentation. Like-
wise the first dials, turned out
in a f{aboratory,—had hard
straight lines {or shape.
Beauty is a later development.
WNa-ald dials have soft. grace-
ful lines which makes them
very pleusmg to the eve. They
jead in both bheauty and
quality. ‘They have the right
grip for delicate, exsct tuning.
ALDEN MANUFACTURING CO.
Largest makers of Radio
Sockets and Diajs in the world
Springfield,
M

0‘)23{;&

i

e
o O \30 &

F=o o

3 inch
No. 30034
3%5c, 3 for $1.00

52 1\«’lllnw bt.

Marle Transformers
The Heart of & Good Receiver

|
. . i

Marle Engineering Co. ;
Orange New Jersey |

QUALITY ROADIO EQUIPMENT

CHELSEA RADIO Chelsea, Mass,
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Send for our Radio Map

Enclose 10c and let us send you
the Bakelite Radio Map. Itlists
the call letters, wave length and
location of every broadcasting
station in the world. Address
Map Department.

BAKELITE
Condensite
RepMANOL

are the segistered
Trace Marks for the
Phenof Resin Products
manufactured under
patents owned by

BAKELITE
CORPORATION

TRADE MARK REG. U, 5. PAT, OFF.

DeForest
and Bakelite

Bakelite is standard insulation on
all DeForest Radiophones-— from
panels to transformer covers. The
effective protection afforded by
Bakelite is a strong factor in the
success of these well known radio
sets.

Good insulation must have me-
chanical strength and rigidity,
chemical inertness, heat and water
as well as electrical resistance and,
last but not least, durability.
Bakelite possesses all these char-
acteristics in a very high degree.

The fact that practically every
radio manufacturer uses Bakelite
is an excellent endorsement of its
value for radio insulation.

Write for a copy of
our Radio Booklet C

BAKELITE CORPORATION

247 Park Avenue, New York, N.Y,
Chicago Office: 636 West 22d Street

THE MATERIAL OF A THOUSAND USES
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@URS 200,000.00 COMPANY
STANDS SOQUARELY BACK OF EVERY HEADSET

Buy a Hea‘d’sef g
youll be proudof

N \
WORLD'S
GREATEST
HEADSET
VALUE

Formerly $6.00, now $2.95, with Notable Improvements
Longer Cord (full 5 feet}, Stronger Magnets, Higher Resistance, Increase of Sensitivity, Perfect Tone Mates
EVERY SET TESTED BY LICENSED RADIO OPERATORS

Send no money- Order on a Sosi-Card

THE TOWER MFG C

QSG BROOKLINE AVENUE, BObTON MASS

Inspect this won-
derful kit #i your
dealer's ioday, If
he hasn't it in
stoek, send meney
arder or write for
further informa-
tian.

List price
$20

“37 Statioﬁs Heard
In One Night

FANS everywhere are smashing distance records
ith sets built with the Shamrock Kit. Mr.
H 4. Weddell, Kenmore Ave,, Chicago, tuned in
47 distant stations on Pebruary 2%th, 1924, Borae
of those heard weve: WSB, Atlanta: {KCK,
Reging, Can.; WOR. Newnrk: i&HJ Los Angeles;
T’W Portland; WKAQ, San Juan, P.R.
HAMROCK MANUFACTURING CO.
Dept. 82, Market St Newark, N. J.

WE REPAIR

RADIO TUBES

C-301A .,.AZII 2.50

Mail orders solicited and
prompily attended fo.

H. & H. RADIO (0.
P, 0. Box 22-W
Clinton-Hill Statien

Newark, N. 3.

“WARRANTED”
Audio Transformer
MTD. $2.00, UNMTD. %1.45

i 10 Days Money Back Guarantee
Dealers Write

C. C. ENDLY ARSE A

SPARK TRANSMITTERS

75 Wait, Portable.
Made for U, 5. Army Aeroplanes
Giovernment Cost $45.00 each
Our Price $5.00 Each
AMERICAN SALES AGENCY
38 Park Row New Vork City
. Tel. Cortland 5181
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“RADIO CALL PINS”

Are Worn From

Solid Goid COAST TO COAST Call—in
Call polished
fetters gold
raised Back-

20 wv, ground—
dull zold
Wearers

write
hack:
“Mighty
classy”
“Admire
it vy meh’®
“Perfeﬂlv
darling”
(YL) “A
. {Twice actual size) "“jo;?-?e
rfg}l’f“;,‘: Put Your Call in Solid Gold
der my n A 50 watt “Bottle™ All un-
ARRL Ami Wear It With solicited
pin” Your ARRL Emblem “fetters
$2.00 Pins FB

M-O o R. C. BALLARD, 9FZ o  money

1202e W. OREGON St. URBANA, ILL.

SILVER KEY CONTACTS [
Dia. Thickness Lth. of shank Thread Per Pair|
W 9" b " 8-32 £1.50
%" " " 10-32 175
14 1 " 10-32 2.00
547 % B 10-32 2.50

We speciaiize in BREAKIN KELAYS, STRAIGHT
RELAYS, ARC RELAYS and automatic switehes.
t

Write for cireular, ’

LEACH RELAY COMPANY

5§91 Mission Street San Francisco, California

HEATH Radiant Condensers 1

A definite guarantee of lasting accuracy— PER-
MANENTLY FLAT Plates. 'fhe Heath process of
stamping to absclute flatness and their tempering
to steel hardness protecis you from warping, buck-
ling plates, The difference iz worth the effort of
ingisting on Heath Condensers.

Micrometer (Geared Vernier

Reducing gear gives hair-line adjustment,
ate tension adjustment.

Write for Literature
Johbers and Dealers: Write immediately for Propusition

HEATH RADIO & ELEC. MFG. CO.
207 First Street Newark, N.

Janadian Distributor: Marconi Wire-
less Telegraph Co., Montreal, Canada.

Separ-

Type 577

in

lency  cireuits;

ing  equipment  {especially
& 7 - helerodyne); self-
fuing cireuits; de. and

to

grid,

fenna s

Type 530 iz de-
signed for low-
power contin-
wous - wove tele~
vhone and iele-
graph tmnsmzs-
sion. It is used
algo as a tuning
or voupling cone
denser, a8 @& ser-
e or tuning

MicA
uusmmf NE%ENSER
s ‘WYORKEB 0 Ing

g condenser in &he
: antennag circuit.
v oor a8 a4 grid eon-
denaer.

designed for

T
audier }'re-
for wreceip-

radio  awnd

er  tube transmifiers up
100 wntts.  An excellent
wlate by-pass und an-
eg condenaer,

Dubilier

Condensers

for efficient Amateur

Transmission

Dubilier Condensers Types 577
and 580 ure preferred where low
losses and accurate capacity con-
densers are required.

The Dubilier patented method
of manufacture embodied in these
condensers assures permanent
capacity under all service condi-
tions. They are suitable for use
as laboratory standards in pre-
¢cision ¢ircuits and for low power

C.W., transmitters.

Type 577 Type 880
Capacity Capacity
in mids. Voltage in mids. Voltage
.00025 1000 001 5000
0005 1000 L02 5000
001 1000 .005 2500
H02 1000 01 2500
05 1000 02 2500
tooo 003 hese S cov:
01 toeo 0004 f ined in one i 5000

L0005 ) condenser

Other fransmitting condensers are

made to

your specifications for broadeasting purposes.

Complete information will he suppited on requesi.

Dubilier Condenser & Radio Corp.

42.50 West Fourth Streei, New York
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Performance
plus Beauty

Choose your panel for its insulating
value as well as for its appearance.

MAHOGANITE
Radion Panels

give you both the supreme insulation
and the beauty of polished mahogany.
For Mahoganite is not a surface finish
but an insulating material which ex-
tends from one side of the panel to the

other,
.
21 Stock Sizes
Mahoganite and black
8 x 7 7 x 14 8 x 28
8 x 10y, 7 x 18 9 x 14
6 x 14 7 x 21 10 x 12
& x 21 7 x 24 12 x 14
T x 9 7 x 26 12 x 21
7 % 10 7 x 30 14 x 18
7w 12 7 x 48 20 x 24

WAN ELE

Twok for this stamp on
every genuine RADION
Panel. Beware of sub-
stitutes and imitations.

At ihe bhest radio shops or write fo

AMERICAN HARD RUBBER CO.
11 MERCER STREET NEW YORK

BRISTOL

TRADE MARK

AUDIOPHONE

REG. U, §. BAT. OFFICE

LOUD SPEAKER

This is known everywhere
as the Loud Speaker with
the quelity tone. Not only
is  the tome natural and
without mechanieal distor-
tion, but is aufficiently big
in volume to be easily heard

in & large room or all
through the house. Comes
to you ready to use—no

auxiliary batteries are re-
quired.

Made in three models:
Audiophone Senior
Price $30.00
Audiophone Junior
Price 22.50
Baby Audiophone
Price

This is the
Audiophone
12,50 with

Baby
equipped
the Fiber Horn
which is now standard

Bulletin AX-3014 describes ;.4 supersedes the
metal tlare previously

these Loud Speakers.
Price $12.50

THE BRISTOL COMPANY
WATERBURY, CONN.

RADIO PRODUCTS
For Clearer Tone!

Tubes, Including
W.D., It or 12 2
1.V, ~00 or 201
€. 300 or 301
VoLTX
Tone Wilter {(overy set should haveonel

We Repair All Staudard Makes of
1.V, 199 or (299
U.V. 201A or C301A
¢. 11 m' 12
DV, 1 or DLV, 2
All tubes guaranteed to do the work,
RADIO TUBE EXCHANGE, 200 Broadway, New York
All Mail Orvders Given Pvnmp\; Atwntxon
Orders Sent Parcel Post (&, ©O. D,
Ball-Bearing Variable €irid Leak—Kanges 3
000 to 15 0000 ﬁhms and 10,0600 to (
Set—"stayvs  put.’ Uperanon smooth —-—rﬂsﬂtﬂnce
unit. eannot wear or tear and I8 protecied irom atmos-

pherie  conditions $1.00
Sol hrough Jobbherg—By
BURTON-ROGE 0, Hoston, Maass,
Write for Free Deseriptive Matter

| 5

test book on Radio
I ever written, N w——uutharnntlvp——wm-
[ plete. Packed with sound, practical in-
{ formation useful to every radio fan, Send
$1 to-day, Maney back if not satisfied,
international Correspondence Schools
Box 6134.8,.Secranton, Fenna.
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Which is the BEST Hook-up?
Which is the BEST receiving set?
Which is the BEST headphone?

Around the World!

A New Zealand amatenr got Alabama
{10,000 miles) on one Myers Tube—beard

the signals and message perfectly. Certi- Which is the BEST rheostat?
fied by Radio News. A . R
This vemarkable yerformance indicates Which is the BEST variometer or
that there is no limit to long-distance re- Coupler 9
ception with Myers Tnubes because their de- . . N * . .
sign is right. Which is the BEST grid leak?
Ete., Ete., Ete.,

MYERS
TUBES

Practically Unbreakable

tu, sizey #dd to the efficiency of any set by cufting

out noise, tube hiss and interference.

Two types: Dry Battery and TUniversal
EACH

Which is the
BEST Condenser?

tfor storage battery). Write for free cir-
enit diagrams.

insist on the New Improved Myers Tubes
w-ut  refiable dealers—otherwise send pur-
chase price and be supplied postpaid.

compiete
with clips

réad&lﬁn My rs
; ma’za acuum

mount on

ol Ltcl

oo e o Tubes
other equip- 240 Craig St., W.
ment necey.

sary. Montreal, Canada

AMATEUR LICENSE

Why not go up for an amateur license?
Demonstrate your ability as a first class
experimenter. Stand head and shoui-
ders over the crowd by qualifying for
an amateur license.

Our short course ieaches you to read the code,

draw diagrams and understand the theory and
peactice of Radio.

Special course for amateurs.
Send for further information.

Y.M.C.A. RADIO SCHOOL

152 E. $6th St. New York City
Tel. Lenox 6051

HOT WIRE AMMETERS
0-2.6 Amps. Flush Panel Model.
Manufaciured by
ROLLER-SMITH 0. .
Extra Special Price $£2,75 each

American Sales
3% Park Row

Ageney
New York City

At dealers, ur postpaul
Durham & Co., 1936 Market St., Phila.

HILE the claims of the vari-

ous manufacturers for the
superiority of their products are
interesting, it should be kept in
mind that with ONE exception
there is no concensus of authori-
tative opinion which single item
really 1S the best,—the acknowl-
edged standard for comparison.

It is a significant fact that of
all the various kinds of radio ap-
paratus on the market to-day the
CARDWELL CONDENSER is the
ONLY unit which is vecognized
by engineers and technical Edi-
tors of Mational prominence as

the ONE best.
The Allen D. Cardwell Manu-

facturing Corporation

81 Prospect St. Brooklyn, New York
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Build “the Rolls-Royce of
Radio”—a

Super-Heterodyne!

All-American is ready for youl Ready
with a thoroughly tried and proved trans-
former—at only $6-—that malkes the ut-
most of the high efficiency of long wave
radioc frequency amplification.

Ask to see the new All-American Type
R-110, a little gem of beauty in its hand-
some, round, nickel-plated shield. Easy to
assemble. ‘Works  to perfection in  all
Super- Het, Ultradyne, straight radio fre-
guency and reflex circuits, For wave
lengths 4,000 to 20,000 meters.

SPECIAL OFFER! Book of tested hook-
ups and diagram-circular on Power Am-
plification mailed for ¢,

RAULAND MFG. CO.

2642 Coyne 5t., Chicago

A type for every circuit]

You must have a friend or two who ought to be members of our
A.R.R.L.. but aren’t. Will you give us their names, so that we may write
to them and tell them about the League and bring them in with the rest
of us? The A.R.R.L. needs every eligible radio enthusiast within its ranks,
and you will be doing your part to help bring this about by recommending
some friends to us. Many thanks.

A.R.R.L Members --What about your friends ? l
|
|
|
|

American Radio Relay Leuague, .
Hariford, Conn. 5

I wish to propose [

M e sassreerensense 0T s eterenis e s rrrrss e ees bt rae st e e e s e bb e e aste e nsen et e e e ernssesrEbreas

Street & No. Place Btate

for membership in the ARR.L. 1 believe they would make good members, Please
tell them the story.
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CELORD

it
pietectrsc = 327

0.3

The right front door
Expensive radio parts should have
the best panel money can buy. A
Celoron Radio Panel gives insu-
lation these radio parts need.
Celoron, a bakelite material, is ap-
proved as an insulating material by
the U. 8. Navy and Signal Corps
and is used by leading radio manu-
facturers.

Celoron panels come cut in nine sizes,

in black, mahogany or oak. Other sizes
cut to order. Ask your dealer,

DIAMOND STATE FIBRE COMPANY
Bridgeport, Pennsylvania
Branches in Principal Cities
Toronto, Canada {.ondon, England

e - UDAOSE quality
WS
SuE Jxizathin

MOWD STATE
DAY on v

i

GHEGAN RADIO RELAY

A permit tubes of various impedance to be used.
With Bunnell Register this Relay will copy telegraphic
signals at a speed of 60 to 90 words per minute.
With Siphon Recorder speeds up to 200 words per
minute have been obtained. Normal operating cur-
rent is 3% to 2 Milli-Amperes. Send stamp for cata-
logue No, 45 Q., Ghegan Radio Relay....., , $40.00
Special Price to Dealers.
J. H. BUNNELL & CO., 32 Park Place, New York

SOMETHIN
ENTIRELY NEW
PREMIER

“DUOSTAT”

Two Rheostats in One
(Trade Mark}
Y Windings independent of one ancther. g
. W Kach operates one tube. Simplifies
.. 5 wiving. Bakelite moulided base. 8il-
ver etched dial. Winding “NICH- §
ROME” wire. Made for ail types of
WIS, | fyes,  No. {2 two windings, each 7
ahms: No. 1% two windings, each 25 obhms; J
No. 14 two windings, each 40 ohms.
Price ail types—=&5.00 ) i
Our Free bulletin #92 gives complete list of Pre- §
mier Radio parts priced right. Ask your dealer. §

Premier [lectric Lompany

5811 Ravenswood Ave., Chicago

SELECTIVE TUNING

A'n efﬁcjent condenser with a properly de-
signed inductance insures selectivity—and
that means

THE LOW LOSS

GENERAL
INSTRUMENT CORPORATION

GROUNDED ROTOR CONDENSER

Greater Distance and Volume

Than Is Possible with the Average
Variable Condenser

CHARLES SREBROFF, operator and owrer of
station 2BHY writes, “You can use¢e my name in
your advertisemenis so that other amateurs wmay
profit by wmy cxperiemce with your Low Loss
Grounded Rotor Condenser. There i8 no other con-
denser to equal yours and 1 ean honestly say that
my giation is entirely free from any condenser [osses
since using your GROUNDED ROTOR CONDEN-
SHER Awmnteurs can ecall me any night between
11 B, m. ernd 1 a. m. on 180 meters—three operators
always on waich,”

Minimum Maximum

Type 46X..11 Plate 5 mmid .00025 mfd $4.50
Type 48A..13 Plate 6 mmifd .0003 mfd 4.50
Type 48D, .21 Plate 9 mmfd 0005 mfd 5.00

Type 46F. .43 Plate 15 mmfd .001 mfd 5.50
AT YOUR DEALER

Send Purchase Price Direct to Us
And You Will Be Supplied

GENERAL INSTRUMENT
CORPORATION

423 Broome Street, New York City

Otherwise

tualivy warrants the
A% diseard. Only
10% marketed but it

pays us.  Your dealer
will get you one,
B-Metal Refining Co.
525 Woadward Ave,
Detroit, Mich. 6th fir.

AUDIOTRONS
GENUINE OLD STYLE

DOUBLE FILAMENT
Swpevial $4_50 Postpuad

EMPIRE RADIO CORP.

271 W. 125 8t N, Y. €,
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To Our Readers Who Are Not A.R.R.L. Members

Wouldn’t vou like to become a member of the American Radio Relay
League? We need yvou in this big organization of radio amateurs, the
only national amateur association that doeg things. From your reading of
OS7T you have gained a knowledge of the nature of the League and what
it does, and you have read its purposes as set forth on page 6 of every
issue. We would like to have you become n full-fledged member'and add
your strength to ours in the things we are undertaking for Amateur Radio,
and incidentally vou will have the membership edition of OS7 delivered at
your door each month. A convenient application form is printed below—
elip it out and mail it today. v

TR PSPPI P PN L1924

Ameriean Radio Relay League,
Hartford, Conn,

Being genuinely interested in Amateur Radio, I hereby apply for merabership in
the American Radio Relay League, and enclose $2 in payment for one year’s dues.
This entitles me to receive QST for the same period. Please begin my subscription
With the. oo issue., Mail my Certificate of Membership

and send QS7 to the following name and address,

R T LT T DT T T P P T Ty

L T LT T T T T P P P P P P P P T T T TS

Station call, if any...c i v (et treererresieeeeisueasteetEteTsteratassrtr et teraareaatsa s e e ra TSt e aa e brpe s e ntana e
Grade Operator’s license, if any...
Radio Clubs of which a member..........

Do you know a friend who is also interested in Amateur Radio, whose name you might
give us 50 we may write to him about the League ..ot ssessesseen

NEW A.R.R. L. APPARATUS ! !!

Large emblems have become o popular with the member-
sthip that we have added another piece of apparatus, a large
ARRL shield of re-inforced papier mache, black and gold,
18 x 2 inches with brass ring to hang on the wall of vour
shack,

dust the thing for ARRI. Convention decorations, ham
booths ai radio shows and your radio room. Sent postpaid
for 1.25. Be sure to specify “ARRLShield” in ordering.

The League ping are still §1.
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HAM-ADS

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 1st of month for succeeding

month’s issue. NOTE NEW CLOSING DATE.

BUILT TO SERVE YOU, NOT MERELY TO SELL—
A LIFETIME B OF LIVE-PEPPY EDISON ELE-
MENTS. 84 VOLT BATTERY, 42 CELLS $8.75; 100
VOLTS, 78 CELLS $16.00; 130 VOLTS, 102 CELLS
$2¢00 150 VOLTS, 117 CELLS $23.50. EACH IN

AX FINISHED FUMED OAK COVERED CABINET,
RIBBED RUBBER MAT, LARGEST EDISON ELE-
MENTS WIRED WITH PURE SOLID NICKEL (NOT
PLATED IRON), NON-FLOATING PERFORATED
HARD RUBBER SEPARATORS BANDS, GENUINE
EDISON ELECTROTYFE (THAT’S NO LYE) WHITE
SEALING OfL.. WILLARD <COLLOID, A REAL
RECTIFIER 82, JUMBO SIZE $3, TUNGAR HIVOLT-
AGE CHARGERS, ANNEALED GLASS TEST TUBES
INDIVIDUALLY WRAPPED, %) x 6" 3¢, 1" LK 87 e,
1447 x 77 HEAVY FLAT BOTTOMED Te, 999
PURE %Ol-T DRAWN SOLID (NOT PLATED OR
ALLOY) No. 20 NICKEL WIRE FOR CONNECTORS
1lpc FOOT PREPAID. PERFORATED HARD RUB-
BER SEPARATORS 14 GENUINE EDISON ELEC.
TROLYTE (THAT’S NO LYE) FOR 100 VOLTS $1.50.
PURE POTASH 80c LB. TYPE A EDISON ELE.
MENTS 6c PAIR, 7¢ DRILLED, WIRED WITH PURE
SOLID NICKEL 10c PAIR. TYPE G DRILLED ELE-
MENTS <4c¢ PAIR. 2 POSITIVES 1t NEGATIVE 5e,
3 POSITIVES 2 NEGATIVES DRILLED AND ©CUT IN
HIGH CAPACITY UNIT READY TO WIRE 10c. Hli-
CAPACITY CELL PARTS 17c¢c. SAME READY TO
WIRE 19¢, WIRED 24c, INCLUDING SOLUTION.,
GREAT FOR TRANSMITTERS, POWER AMPLI-
FIERS, SUPERS. SUPER-CELL, 6 A ELEMENTS iN
1 = 77 HEAVY FLAT B()TTOM CONTAINER,
EVERYTHING READY TO WIRE 30c, INCLUDING
SOLUTION. 3000 MILLIAMP - HOUR CAPACITY.
EVERYTHING FOR THAT EDISON B. FRANK
MURPHY, RADIO &ML, 4837 ROCKWOOD ROAD,
CLEVELAND, OHIO.

WILL TRADE-—Edison Rectifier for set of Honey-

comb coils. Rectifier with Ammeter and control board.

{\;{uod shape, rated at 10V 16 amp, P, T. Perdue, Salem,
a.

CHEAP—complete one hundred watt set Radio Corp-
oration parts, also large Boston Key and latest model
Corona, Parts for four tube Neutrodyne. B. L. Hin-
nant, 4 NT Care Southern California Edison Company,
Compton, Calif.

SELL—One fieneral Radio 0-1 hot-wire ammeter,
brand new, $6. Other stuff. U, B. Carter, 1001 Wood-
row 5t., Lolumbw, 8. C.

FOR SALE-—RC magnetic modulator UT1643 $8.00
GE 0-200 willi ampere $4.00. 20 burnt out tubes,
UV200, UV201 and A’s, UV202, UV216 50c ecach.
Several Victrola attachments complete with midget
horn 75c¢ each. John B. Gray, Jr., Wilson, N. C.

ZENITH MODEL-—IR Receiver ZM Amplifier for sale,
complete with tubes and B batteries. Quaranteed.
First $100. takes it. Dawes, Box 663, Bozeman,
Montana.

NEW SELECTIVE 3 circuit tuner,
Built iike Grebe CR3, Rord.
for Photo, Description.
Michigan.

det., two step.
With tubes, £80.00. Send
John Shakespvare, Kalamazoo,

WANTED—Tubes {or private collection. All foreign,
odd, special or obsolete tubes wanted. Send all des-
cription or information to YAgostino Radio Labora-
tories, 228 Walnut Street, Morgantown, West Virginia.

Also
Wm., H.

SELL—-TWO No, 4000 5" Tubes new iype $15.
new Acme 300 watt C.W, Transformer $18.
Hebal btevens Point, 'Wis.

EOR bALE-m!\mmeuv Type 281 with 521 amphﬁer'
also one pair Baldwin phones hoth used ninety days.
Best of care, First eighty dollars gets it, Dick Bryan,
Box £48, Tyler, Texas.

HOWDY GANG—THO'I WE'D WRITE YOU THIS
LITTLE LETTER AND TELL YOU WHY YOU NEED
OUR HAM PRICE LIST. ITS BRIM FULL OF GOOD
PARTS FOR THE CW SET, AND CONTAINS ITEMS
THAT YOU CANNOT FIND ANY-WHERE ELSE.
WE GET ORDERS FOR CHEMICALLY PURE
ALUMINUM, 90¢ PER SQUARE FOOT, FROM ALL
OVER THE U.S, AND SHEET LEAD, AT 30¢ PER
LB. or 2% LBS. TO THE SQUARE FOOT SELLS
EQUALLY AS WELL. THIS HAM PRICE LIST
LISTS THE ESSENTIAL SIZES OF LARGE MAGNET
WIRE, THAT YOU WILL NEED IN BUILDING THAT
LOW LOSS TUNER OR TRANSFORMER, TELLS
YOU WHAT WE CARRY IN THE JEWELL METER
LINE, GIVES THE DOPE ON FOUR SIZES OF ACME
TRANSFORMERS THAT WE HAVE IN STOCK AT
ALL TIMES, AS WELL AS THE ACME DQUBLE
COIL CHOKES THAT SELL FOR $38.00. LET US
HAVE UR QRA, IN ORDER THAT OUR MAILING
LIST WILL BE COMPLETE, AND IN RETURN WE'LL,
KEEP YOU POSTED ON OUR STOCK AT REGULAR
INTERVALS. IN ORDERING ¥FROM US, YOU HAVE
THE ASSURANCE THAT WE UNDERSTAND YOUR
LANGUAGE, AS WE KNOW OUR STUFF, AND
THAT YOU WILL GET SERVICE SECOND TO NONE.
BY THE WAY, WHEN ORDERING LEAD, HAVE A
HEART AND SLIP US A LITTLE EXTRA JACK TO
PAY THE POSTAGE, WE'RE THE ONLY HAM
STORE IN THE FiFTH DISTRICT. FT. WORTH
RADIO SUPPLY €0., 104 EAST 10TH §&T. FT.
WORTH, TEXAS.

GREBE (CR8, Three circuit tuner, latest model, in
original carton. Never used. Must  sell, $50.09.
Martin J. Roach, 3006 N. 2nd 5t., Phila, Pa.

TELEFUNKEN POWER TUBES TYPE RS5c¢ II Price
$16.00; 7 HG using two of these tubes worked Japan
{QST, February 1824) 509 discount on the following
R.C.A Faradon condensers and apparatus. U.C., 1803
000028 list %5.00, U.C, 1806 .002 list $7.00; U.C. 1015
0003--.0005 list $85.40, U,C. 1831 0012 variable list
$9.00, U.C. 1820 0005 variable list %7.00, (L.C. 1819
005 variable list $8.75, R.C.A. Rheostais list $3.00,
R.C.A. Hot Wire Ammeters 0-21%, 0-5 list $6.00,
R.C.A, UP 1016 power transformer {7500 watt) List
$38.50, Grebe C.R. © list $130. special $50. ALL
APPARATUS NEW AND IN ORIGINAL <CARTON.
Sent C.0.D. or money order prepaid. Inquiries invited.
Arthur Beyer, 106 Mormingside Dvrive, N.Y.C.

2 PLATE reactor UP 415 New, $3.50 each; I filament
transformer UP 1658 New, $6.50 each; 2 transmitting
condensers UC 1015 $2.50 each; 2 Faradon Variable
transmitting condensers UC 1831 $4.50 each; Z por-
celain sockets UT541 new, $2.00 eat.h, 2 Kenotrons
UV216 $5.00 pair; 1 Acme double 1% henry choke.
$3.00; Ray Schweinsberg, Boonville, N. Y.

WANTED—220 Volt A.C., 500-Cycle
Voltmeter. Alsn h'equency Meter.

Single Phase
Box F, QST.

GREBE CR-13 never used, absolutely guaranteed must
sell immediately f{or $68 00; send money order er
C.0.D~—~W. Egerton, 438 Main Ave., San Antonio, Tex.

9DLT totally destroved by fire. Want all parts for
100 watter or 250 watter. Frice them low, OM, Want
motor-generator 1000V or 1500V. 9DLT.

RAMSEY'S RADIO REVISED. Price $2.00 postpaid.
For review of first edition see April QST page 8&0.
Eighty four experiments, mimeographed. Note en-
larged book brought to date. University Book Store,
Bloomington, Indiana.

10-WATT, CW, ICW, Fone bread-board style Colpitts
circuit, best parts including Acme filament transformer
and 350-V generator running off 110 AC through
special transformer and Tungar bulb or rectifier jars
shipped complete less tubes and meters for $40, A
veal bargain—2WC, 101 Lenox Road, Brooklyn, N. Y.

FOR SALE-—Imitation *“‘Paragon™
140 to 650 meters, with 2 stage amplifier, built in 2
separate units. Looks hke commercial product. As
for results—-have heard amateurs every district and
over 75 broadcasters, including California, Price §75.
{plus express) and worth it. Photos on request. Ewalid
I Winquist, 228 Garfield Ave., Jersey City, N, J.

SELL~-Deforest Reflex, forty-five dollars; three
thousand volt plate transformer, twenty-five dollars,
ten thousand voit, .01 Dubilier, eleven dollars, UV203s
for twenty-three dollars, twelve thousand volt, .0002
cnndensers, five-fifty, alternators, WE f#fties, sink
vectifiers. Morris Decker, Baldwinsville, N. VY.

regenerative recewer
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SELL~—Esco dynamotor five hundred volt one hundred
watt to run from 110 voit DC A-1 condition; first rea-
sonable offer accepted. Write R. A. Ohle, Hadley, Pa.

TRADE ANYTHING—What have you, What do you
want. Dept. X, General Merchandise Brokerage, Box
G41, Atlantic Cltv N, J.

SACRIFICE~3UB’S 20 watt CW and fone transmitting
set complete, used only szix weeks. Worked all U.S.
3 Can. Districts and heard in London in above time.
Cost $130. goes for $80 cash Can ensily be adapted
to 100 watt set. Two 50 watt tube sockets go with it.
Also Reinartz DX receiver Cardwell condensers 80 to
235 wmeters Twe Tube $15. R. Disheroon, 893 Park
Ave., Hot Springs, Ark.

IVORY BRADIO PANEL—White “Ivorvlite”, makes
most heautiful set. Guaranteed satisfactory., Any size
& thick. 3c per square inch. Order or sample sent.
B, P. Haltom. &14 Main, Dept. T., Fort Worth, Texas.

SELL~—Honeycomb regenerative set with detector and
%dwo‘ stage amplificr. Write Maxwell Murphy, Eastport,
aine.

AMRAD Type C 50000 V Spark Coil $28.50 list Amrad
Quenched Gaps G2V, KW and G314 KW or Spark Coil
——Stand long €CQ without Heating, Make Offer, Separ-
ate or Lot. J. T. Butler, 155 Court Street, New Haven,
Conn.

GREBE—-(R-13 never used, absolutely guaranteed,
must sell immediately for $68.00, send money order or
%.O.D. W. Egerton, 438 Main Ave., S5an Antonio,
exas.

RADIO MOTOR GENERATOR Bargains. E5C0 Motor
220 Volt Direct Current, Generatar 500 Volt 200 Watts
%25, Motor (eneral Electric, 220 Voit Direct current,
Generator 1000 volt 500 watts $£75.00. FEsco double
Armature 1000 Volt Generator, no Motor. $50.00. Also
others, 500 Volt 200 Watt Generator for belt drive
$25.00 with field rheostat. Queen City Electric Com-
pany, 1734 Wesit Grand Avenue, Chicago, Ill.

4

RF'A Transformers, filters, sockets, meters etec. at %
price. Send for list. All new. JF. Lindaver, & Pdrk
8t., Jersey City, N, I

FOR SALE @R TRADE, DE FOREST D7A Receiver
with lnop—{Crosiey XV receiver—iHall Relay and Re-
corder, new type: 2 Hellogg 43 plate condensers; 2
Tuska variometers: Superdyne Receiver; 2 oxyv-acete-
fene Welding outfits. Want (00 Watt Apparatus or
what have you got, E. N, Ebeling, Atwood, Kansas.
SELLemf'{ C.A. Chopper with motor $9; 50 watt sockets
$1.80; Honeycombs; Reinartz tuner, detector, 1 step,
$283 V ey ABC Charger like new, $12; 1, H.P.
210 DC Motor, $12. F)CVO.

DRY BATTERIES RECHARCED for about 5c¢.  Guar-
anteed easy method 285¢ (Stamps not accepied)u
Gruenewaelders Laboratories, 719 Catalpa, Wehster
Groves, Missouri.

TRANSMITTING

storage battery for sale, all or in
part. 300 cell, 1600 volt, 25 ampere hour capacity.
Brand new. Never heen used. Transparént Pyralene
cells, hard rubber separators. & cells per unit $5.75
ecach. Single cells 80c prepaid. # volt 60 ampere stor-
age batterxes, brand new, transparent Pyralene cells
@ $50.00, . Zied, 530 Callowbill St., Phila., Pa.

MAKE vour own transformer, use Magto for the core,
its powdered, fill a tube and the transformer is made,
highly magnetic, has many other uses, all of which are
not known. Throw away your sheet iron and wire, and
use powdered Magto, ©One dollar will hring you five

pounds, postpaid.” American Chemical Co., 72 First
Street, East Kmxngstown, Ohio.
FOR SALE——-Advance sink nectlher slightly used.

Write W. Baker, 235 7th Ave. San Mateo‘ Calif,

SUBSCRIBE Popular Mechanics $2.50 year. Raymond
Bernhart Piqua, Ohio.

FOR SALE~..Panel mounted CW and fone transmitter
inciudes tubes, imeters, transformers, rectifier, fiiter
complete ($60) sixty dollars. This transmitter located
on the Pacific Coast; heard in ail districts, Floyd F.
Henriot, Winlock, Wash.

TRANSMITTING AMATEURS Attention—Don’t leave
those costly tubes and meters Iying arcund to he

20 ALWAYS MENTION QST

broken. Mount your transmitter on panel. Looks
hetter, works better. QST says so. It’s casy to cut
those peep and meter holes wtth my panei tool. Cuts

smooth hole one to five inches in diameter; only $2.5¢
postpaid or C.OD, Homer H. Malcombd, Whitewater,
Wise, 9EKH.

%’ANTED——CW and phone transmltter‘ Must be in
good condition. W. M. Hansen, Niles, Mich.

SELL~New Acme 200 power iransformer, $15.00.
aCIl,
FOR SALE~-Neutrodyne ¥Fada wone sixty Factory

Guaranter, First check $90, Gets it.
Meridian, Miss. 5WH.

CALLS HEARD POSTAL CARDS (for DX reports).
Send $1.00 with your name, address and call letters
for 100 ($1.75 for 250) DX rsport postal cards printed
in two colors. Call letters red, green, vellow, or blue.
Complete form for description of your station, etc,
State if member of ARRI. CCards also printed to
order; prices upon application. ‘Twenty-four hour
service. Samples on request, Printed by 2AVO—
milmber ARR.L. Radio Print Shop, Box 582, Kokomo.
ind.

LOW 1.08S—Schnell type coils, $3.00 per set; other
types to your specifications; 9.8 to 1 gear for coils,
$1.75; General Radio Material: condenser, ,00025 plain
$2.90, peared $4.60; sockets, $.98; Amplifying irans-
formers $4.50; UVZOIA'S £4.50. Let us know vour
needs, Watch for more low loss, Fostpaid ecast of
Mississippi. Frosell Radio Laboratory, South Williams-
port, Penna,

NAVY TYPE (CW W03BA) transmitter raceiver;
switchboard, power amplifier, remote control, bhox,
spare part hox and parts, loud speaker, 3VT2, BVTI,

A, A, Schamber,

2 microphone, key phones, 2 generators, ail above
Western Eleciric goods, new, used two weeks. $275.00

Write, Ernest Roy, Finderne, N. J.

iy K.W. Spark, complete and ready to operate, wnh
Rotarv spark gap, and ammeter, $20. Frank D,
Sutton, Sparta, Tenn.

FOR SALE~GREBE Demonstrator CR-8 with Rork
amplifier complete %75. Baumgartel Radio Co., 837
Coit Ave,, Grand Rapids, Mich.

FOR SALE—Fada No. 160 Neutrodyne Receiver $98.00
Thompson Neutrodyne Receiver, $98.00 Grebe CR &
Set with Rork Amplifier, $75.00; R-3 Magnavox, £24.00
Air Magnavox, $35.00; Old type Michigan 3 tube set,
reg, price $125.00 now $30.00. M-I Magnavox $22.00.
FF DC Charger, $11.00. We guarantee each item to
be electrically and mechanically perfect but slightly

shopwoern., Commonweaith Appliance Company, 382
Robert St, &t. Paul, Minn.
MASTER RADIO CODE IN 15 MINUTES. Ten word

speed 3 hours. ©QOur Students made these world re-
cords, Failures all methods thank us for License.
Hesitation kills speed. Our method kills hesitation.
instructions that instruct only $2.00. Qualifying re-
cords 100 students free. Dodge HRadio Shortkut,
Dept. 8C, Mamaroneck, N, ¥.

CHARGE YOUR QLD DRY CELL B BATTERIES—
No charger needed; absolutely no expense, enclose 50c
for information and receive a large radio map free. Lee
West, 112 Medford St., Arlington, Mass,

A BARGAIN— Special Built Honey Comb Coil re-
ceiver with long and short wave coils, det and 2 step
amplifier. All answered. (.,drl Cardin, Cushing, Okla.
30 HENRY CHOKES—c urrent ratmg 750 mlllxamperes.
$‘l)% SKWavemeter, range 40.5 to 115 ‘meters, $18,
3

ANY LICENSED HAM CAN after memorizing Code
wur way {15 minutes) quickly increase speed. Many
anchored at about 12 per now do 25 per. Reports cor-
roborating this statement free bui please give «call.
Dodge Radio Shortkut, Dept. £C, Mamaroneck, WN. Y.

WANTED—Motor-Generator Set 1000 or 1500 V.D.C,
400 watts or over. Motor 60 110 V. Specify make,

condition and price in  first letter. VI, 27 St
Charies St.,, New Orleans, La.
SELL GREBE AND STAHL SINK!!! Why? Need

money. Both perfect condition, Sink passes THOUS.
AND WATTS easily, hasn’t “slipped pole” yret, perfect.
Nuff sed. Highest offer takes both., 9CP.
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MANY BEGINNERS ANCHORED AT about 3 per now
thank us for License. Qualifying records 100 Licensed
Students free, Dodge Radio Shortkut, Dept. SC,
Mamaroneck, C.

INDIVIDUAL PRINTED TO ORDER Q-5-1. CARDS.
500 CALL CARDS-—BLACK PRINTING—LARGE
RED CALL LETTERS, $4.00. SAMPLE CARDS
FROM EVERY DISTRICT i0c. A.R.RL. CUT USED
1IF WANTED BY MEMBER. TWO COLOR 8-C-L
CARDS AT THIS PRICE ALSO. CASH WITH
ORDER. A.R.R.L. MEMBER, CURTIS, 1109J. 8TH
AVE., FORT WORTH, TEXAS.

FOR QALEw—-L)ne Acme CW Inductance $5.00. 14
KW, Acme Power Transformer with Marconi Rotary
$15.00. 9AZN.

EDGEWISE WOUND COPPER RIBBON— %" wide
outside diameter; 5 inches 12 cents; 6 inches, 15 cents;
7%, inches, 17 cents per turn. Genuine new Remler
‘Giblin and Deforest coils mounted on bakelite plugs
100-150-200-300.400-500-750-1000 turns half list
price., Pure sheet aluminum + inch 80 cents; %4 inch
$1.60 sq. ft., postage exira %" 2 lb.,, 4" 3 Ibs. No
€.0.D. on aluminum. Genuine silicon transformer
steel, cut to order, 25 cents pound, 10 pounds and over,
4 cubic inches weigh 1 pound, postage extra, Bakelite
panels up to 5” wide any length, %" thick, 1 cent
square inch, 100 inches and over, postage 2 lbs to 100
inches extra. Geo. Schulz, Calumet, Mich.

SPECIAL f{or neutrodynes and super-hetrodynes. 2000
milli amp capacity, 48 volt Edison element storage B
batteries $9.00. 100 volt, 1000 milliamp storage B,
complete, $12.25, Type A ‘elements Bc. Type G 3c. No.
20 Grade A pure nickel wire ic per ft. Rubber tubing
3c per ft. Separators lpc. 34 uG” container 3¢, 40 cell
knocked down rack, $1.25. 78 cell rack $£1.95. Rubber
stoppers for 33" tubes 3c. J. Zied, 530 Callowhll St.,
Phila, Pa.

MOTOR GENERATOR WANTED—-350 or
Give full description and price. Robt. G.
Sheldon, lowa.

FOR SALE—Fifty watt Radiotron, absolutely new $24,
Clapp-Eastham -10 H.W.A. $5.258 Radio Corp. 0-15
ampere rheostat $7.50. SATX.

WILL SELL my Grebe CR-8, guaranteed good as new.
for $60.00. . Atchison, 3712 Roosevelt Ave., San
Antonio, Texas.

500 volt.
Starrett,

DON'T BUY MUD for that short wave set. Radio
Corp Porcelain Sockets, seventy-five cents; Freeman
Porcelain  Sockets, forty cents. Superior Coil Com-
pany, Harwichport, Mass.

PURE SHEET ALUMINUM AND LEAD &7
SQUARE FQOT, 8DVK,

EXCHANGE Radak Receiver for Transmitting Equip-
ment. What have you? Rexford De Tompkins, Otta-
wa, llinois.

75¢c

GREBE CR8, 2 tubes, Baldies, complete parts for 2

step, Burgess 48 wvolt battery, worth $125.00. Will

]ta!{e best offer. Irvin Ellman, 1012 E5 5t,, 35t. Paul,
inn.

300 WATT Acme Transformer $17, also parts for 100
volt Edison B battery, Cheap. 2BQC.

100 METER coil and complete data for Reinartz Cir-
Rluit. Postpaid $1.50. Superior Coil Co., Harwichport,
ass.

TEN WATT SET parts, all Radioc Corp. malke, 0-500
DC voltmeter, $7.50; 0-2.5 thermoammeter, $5; 0-Z50
milliammeter, $5; ten ), mid. 750 volt filter conden-
sers, 75c each; 325 watt transformer, $11.25; 25 henry
choke, $8; hlament bypass condenser, double unit $1;

-two rheostats, $1.25 each; Arsics, 10 Beecher, Newark,

AMATEURS—Expert Tube Repairs by 3BOV at HAM
Prices onli such as U.V., 200, 201, 201A, 199, WD11,
$2.50; 202, $3. etc. All Guaranteed with 24 hours
sure Service, S. Strobel, 3923 N. 6 St., Phila, Pa.

50 to 75% DISCOUNT on all RCA transmitting parts.
F’rinstance: 750 watt transformers list $38.50, $20.00;
chopper wheels, list $7.25, $3.00; antenna ammeters,
list $6.25, $2.50; everything guaranteed. Get com-
plete list. William Golden, 2AEN, 680 West End Ave.,
New York.

WILL TRADE Royal Typewritter
Ben C., 1904 E. 79, Cleveiand,

SELL~Thordarson T-1 transformer, $12, Racine fan
motor, $4, Hawkins Guides, $5. Paul Potter, Riceville,
fowa.

for Transmitter.

Postpaid.

LITZ WIRE green silk two cents per foot.
Superior Coil Co., Harwichport, Mass.

BEST PRICES you ever saw. Astounding discounts on
nearly all RCA goods. PR535 Rheostats $1.35; PT537
Rheostats $8.50; UP1368 Power Transformers $14.50;
UP1653 160 mill. Filter Reactors $7.25; UP1627 300
Mill, Filter Reactors $10.45; PX1638 Choppers with
brush $3.60; Magnetic Modulators, all sizes half price;
Kenotrons half price; UUM530 2'%4, amp. HW Meters
$3.50; UUMS533 5 amp. Meters $3.65; RCA milliam-
meters, Plate Voltmeters, Thermo-ammeters, about
409% off., Write for complete list. Shipments COD,
no deposit required. We trust any Ham, Quantities
}\idxpited, order early. E. F. Johnson, SALD, Waseca,
inn,

FOR SALE—-two 1500 Volt, 500 Watt Motor Genera-
tor Sets, Motor end 110 Volt Direct Current. Price
each $75.00, complete with field rheostat and starting
box, Queen City Eleciric Company, 1734 W. Grand
Avenue, Chicago, Illinois,

HAMS—-Get our samples and prices on printed Call
Cards in One, Two, and Three Colors. Also Radio-
grams, [.etterheads and Envelopes. Hinds & Edgar-
ton, 19 S, Wells $t,, Chicago, Il

FOR SALE—“—A"
off list, 8DKL

standard yadio apparatus at 10%

R & M motor-generator set 500 V 200 watt $55.
Other apparatus for 20 watt CW and phone. For
particulars, address, J. Engiland, 321 Trowbridge Ave,,
Detroit, Mich.

SELL—JEWELL Wavemeter $10, list
variometer $4.00, list $7.00; Acme R-3 $£2.00, Coto
le Radio transformers $2.00. Everything new. Back
issues, QST and Modulator, McAllister, 209 Hoyt St.,
Brooklyn, N. ¥,

$20; Sleeper

MORE BARGAINS—3 UUV-204's at $70, new; two am-
pere Tungar charger with bulb, $10; 2 50 watt rheo-
stats at $4.50; 2 pair mountings for UV 204, at $1.25;
1 UV-712 9-1 RCA transformer, $3; RCA hotwire (-2.5
ammeter, 32.50; KW quenched gap, $1. Derrick,
58 North Sixth, Newark N.

$10,000 WORTH of Radio Transmitting and Receiving
Sets, Marconi Generators, Condensers and Parts of
Transmitting and Receiving Sets, Head Sets with
Helmet, having Receiving and ‘Transmitting Attach-
aents, $5 each. Postage free. All merchandise bought
from the U. 8. Government Aircraft Department. We
will sell at reduced price. Special attention given to
radio and transmitting experts. Mail orders answered.
Weil’'s Curiosity Shop, 20 S. 2nd St.,, Philadelphia, Pa.

COMPLETE RECEIVER—Grebe CRS5, Rork, R3 Mag-
navox, Brandes Fones, Marko 80 Hr. Battery, Hom
Charger, Tubes, $165.00, All Al condition. Arthur
Williams, Jr., Holliston, Mass.

SELL—Fifty watt transmitter, Western Electric tube,
complete or parts, Carlton Fidler, Box 303. Fert
l.auderdale, Florida.

ATTENTION RADIO AMATEURS—We can supply the
following: R.C.A, Transmitting apparatus, R.C.A. re-
ceiving apparatus, Paragon and Zenith receivers, Murad
Supreme receivers, Atlas Loud Speakers. Write for
Bulletin and Price List. The Amateur Radio Supply
Shop, 5256 Park Ave., Kent, Ohio.

MAGNAVOX R3—l.atest nationally advertised repro-
ducers; electrical modulator. List #$35. Introductory
425, The factory sealed carton is vour guarantee. Radio
Central, Dept. Q, Abilene, Kansas,

FOR SALE OR TRADE-—Dubilier Condenser, .01MFD.,
25,000 volt, SAZH.

FOR SALE—Z2 Crosley Sheltran transformers 9 to 1
ratio. $2.00 each, also 5 x 7 plate camera if interested.
Write Fay Allarding, Lake Odessa, Mich.
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FOR SALE~—-Grebe 13. New. $65.00. A. H, Hard~
wick, E. Highland Avenue, Orange, N. J. 2ZPD.

150-250 METER Spiderweb coil, No. 18 wire for
Reinartz Circuit. Postpaid $1.50. Superior Coil Co.,
Harwichport, Mass.

ACME 378V Transformers $8.00,
Mich.

&, Fuller, Ypsilanti,

WAVEMETER—{eneral Radio, Type 174, new ne¢ er
used $60.00. Western Electric 2ZA current supply or
7A amplifier, never used, $55.00. Two Westinghe :e
generators 27-350 V. in cradle $15.00. Fifteen wal
omnigraph, used two months $22.00, Model C Ex-
perimenter’s Information Service $Super Heterodyne
$175.00 Western Electric 10D Loud Speaker $35.00.

. E. Thompson, 506 Fort Washington Ave.,, New
York City.

I HAVE NO need for two sets, will sell, absolutely
new, Paragon RA-10 and detiector 2 stage, for $105.00.

Clifford Tatom, 301 Marshall St., San Antonio, Texas.

FOR SALE~Sherman 100 watt, 500 volt motor gener-
ator speed 3500, 56 bars. Guaranteed factory cond.
$58, cost $75. Acme det. 2 step, never used 330,
3 tube, 3 ckt. receiver, best parts thruout, guaranteed,
an excellent receiver $50.00. We swap sets for B0
watt parts. What have us? 9DRS.

READIO GENERATORS--500 wolt 100 watt $28.50
Battery Charging Generators $8.50, High Speed Motors

tor Generator Sets, all sizes. Motor Specialties Co.,
{rafton, Penna.

ENOCKED DOWN-—50-156 Meter receivers, detector
and one stage, Panel drilled ready to assemble and
wire. Best of parts. Price $20. Superior Coil Com-
pany, Harwichport, Mass.

HAVE THE BEST aerial in your part of the state.
Don’t he fooled with something “Just as Good.” Ohio
Brass Co. Porcelain Antenna Insuiators ahsolutely the
best. QST says so. 8% 75¢, 10” (glazed all over).
31:50. Fostage allowed to 3rd zone. Flux distributing
shields added $1.00, A bright shimmering aerial sure
does make em pound in. Don’t use your aerial for a
grid leak? Keep it clean. No. 12 solid copper
enameled aerial wire stays new., Easy to put up,
doesn’t wrap around your neck, nor become brittle.
1c a foot, postage allowed to 3rd zome. Radio 8ML,
4837 Rockwood voad, Cleveland, Ohio.

RADIO CORP TRANSMITTING PARTS—all hrand new
and guaranteed. 0-1800 DC voltmeter, $10; 0-5 ther~
meoammeter, $3; 0-500 milliammeter, $6; 4mfd. 1750
volt filter condensers, $£1; .002 wmfd. 6000 voit mica
Ctmdenser,‘a}il.SO; 325 watt transformer, $11.25; 750
watt transformer, $15; chopper wheeel, $1.50; 40 henry
cholke, 300 MA, $8; mercury variable condenser, $1.25.
2 AHO 53 North Sixth, Newark, N,

IF "x"OUR Neutrodyne won't “Neut” O.K., send 10c
for details of Kiadag Coast To Coast circuit, bill of
maten;ls, ete. to change over your Neut into a set
that will bring them all in from Mexico City to Tunuecu,
Cuba, on a loud spealter. Or send $5.00 for all extra
parts, blue print, stc. you need to do this. Stamps

.

accepted. Kadio list for stamp. Super Heterodyne
?Fﬁmhcatmns, i0c. HKladag Radio l.aboratories, Kent,
Yhio.

MAKE $120 WEEKLY IN SPARE TIME. Sell what
the public wants—Iiong distance radio receiving sets.
Two sales weekly pays $120 profit. No big invest-
ment, o canvassing. Sharpe of Colorado made %955
n one month. Hepresentatives wanted at once.
plan sweeping  the country-—write today

your nty is gone. (OZARKA, 853 Washington

~hicago. .

Blvd., ¢
11{12 EACH takes Ohio or Wagner syuchronous 110
volt sixty cycle eighteen hundred R.P.M. motors built

frames. {an be used as power motors,
3 ha quality 13” = 8" fest tubes $3.00 2ross.
Perforated hard rubber separators itc. No. 20 999,

pure nicke! wire $1.50 per hundred feet. Kimiey Elec-
tric Company, inc., 2685 Main S5t., Buffalo, N, ¥

tF YOUR B is on its last legs don’t buy another dry
cell—They gu dry sure nuff these hot days, and a
Ieafi B needs a nurse when vawre away, An 8ML
Edison B for sommer Radio. Use it or abuse it, it's
all the same.

82

FOREIGN amateurs, KDKA and WGY pound in on low
waves. Elueprint and complete data for (One Dollar,
Low loss ¢« mndensers, eleven plate, three dollars, twen-
ty-three piate three fifty. Send stamp for complete
list. Superior Coil Company, Harwichport, Mass.

TELEGRAPHY—Morse and Wireless—taught at home
in half usual time and at frifing cost. (mnigraph
Automatic Transmitter will send, on Sounder or
Buzzer, unlimited messages, any speed, just as expert
operator woun'd, Adopted by U. 8. Govt. and used by
ieading Universities, Colleges, Technical and Tele-
graph Schoold throughout .S, Catalcg free., Omni-
graph Mfg. Ce., 16M Hudson St., New York.

1L.OCAL RADIQ representatives wanted for special
work at convenient hours. Full information. Maitland
Roach, 2905 Columbia Awve., Philadelphia.

£1100 IN RADIO EQUIPMENT, some used in o'ne or
two experiments, rest new-—inosi anyihing a trans-

mitting amateur requires at 10% to 50% off. Sets,
tubes, wire, parts, new hardware, vibroplex. Wwill
quote. Grahask Laboratory, 2029 West 52 Cleveland.

GREBE CR9 Receiver for sale cheap excellent condi-
tion not & scratch on it. Have received California
f&ndy(luba. %78 cost $130. Orton Barnes, Binghamton,

« Ko

FOR SALE—Grebe 13, cost $95,00 sell for $68; haven't
time to use. Used two weeks, L. M., Ripple, 1601
Znd St., N.E., Canton, 0. Radio 8JU,

PURE SHEET ALUMINUM AND LEAD /"
SQUARE FOOT, 9DVK,

NEW R.C.A., Stuff cheapl 750 watt transformer,
$22.80; 4,000 volt variable mecury antenna condensers
%4.00; Grebe CRZ $22.50. 2WZ.

FOR SALE-—S$pecial cabinet, honeycomb, detector and
two stage amplifier receiver. Fine performance. Fine
appearance, home-made, $85. Also Paragon
BD-5 new, $48. Prescott Smith, Phi Kappa Pst House,
Ambherst, Mass,

The

PURE DC FOR THE PLATES—New 1500 volt 500
watt General Electric dynamotors operating from 24
volts. $45. Holtzer-Cabot 500 voit. .07 ampere for
12 volts. $22, General Electric 350 volt .143 ampere
for 12 volts with fiiters $18, Either of above for helt
drive $3. additional. When driven will aiso develop
current for filaments, etc. (General Electric fone, cw,
icw transmitters originally costing $350. new—com-
plete with two tubes, dynamotor, spares, etc, $75.
Portable. Operates from 12 voits. 500 cycle genera~
tors with and without motors. 1000 watters $150.
W.E, 50 watters $25.00. Henry Kienzle, 501 East 84
Street, New York.

ORS AR.R.L, is certificate proficiency. List our stu-
dents holding this appointment aiso records rapid pre-

gress, quick success free. Dodge Radio Shortkut,
Dept. 5.C. Mamaroneck, N. Y.
FOR SALE~-Parts for 100 watter, Other CW and

spark parts. Write {or Bargain List.

PURE SHEET ALUMINUM AND 1L
SQUARE FOOT, 9DVK.,

MUST SELL OUT at once complete stock, or in parts,
of receiving eguipment at less that wholesale. A few
bargains: Regenedyne Dial Coil $3.75: 30 ohm rheo-
stats $0.45; switch levers $0.15; Porcelain sockets
$0.20; 41 Jefferson Transformers $2.85; Kellogg

9ABV,
AD

Couplers $7.28; Autoplex Variometers $i.50. Write
for list. Hadio Shop, Belmond, lowa.

BETTER PRINTING &t a more consistent price,
Quality Press, {anton, Ohio.

SELL—2 Grebe Rorn, $25.00; CR-3, $30.00; Rord,

$40,00: Aanrad Short wave, $25.00; 1-Step 320,003
78 watt Acme transformer, $11.00; Thorophone, $25.00;
Michigan Variocouplers, $2,50; Model  superheterao-

yne Z200.00 with siorage B, loud speaker ctc, Write
for list, VK.

PURE SHEET ALUMINUM ANi) LEAD " 75c¢
SOUARE FOOT, 8DVK.

DURILIER MICA Condensers, Limited Quantity, Type
C.4.3, 004, 8500 valts. Excellent for €. W, and spark.
Price $3.50 prepaid. F. A. Alexander, 82 West 14th
3t., New York, N, Y.
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C. W. Transmitter Parts.
E. Furman, Lebanon, Ohio.

‘OR SALE-—Ten
lever heen used.

walt
Victor

‘OR SALE—100 watt CW & Fone complete, Excellent
ransmitter, $275.00 with microphone and key, Porta-
)le 15 waitt cw & fone in cabinet $15.03. Complete

% KW spark transmitter apparatus $50.00. Portab'e
\0 watt cw & fone in cabinet $15.00, wonderful rece d.
Jetector unit in cabinet $7.00., 3 circult regenerat vo
uner $20.00, Single circuit tuner in ¢ binet 318 00,
Other exira receiving and transmitting npparatus par-
zains. (9cly) F. G. Packwood, Chaffee, Mo,

3REBE SETS at a Sacrifice-— brand new stock—-Never
yeen used: 1 CR-5, 1ICR-8, 1 Rord, 1 Rork also 1 OT-3
DeForest Midget Radmphone, never been used, $49.00,

N E:Ferun & Son, Inc,, 113 No. Broad bt., 'I'ren-
lon, .

158 GENUINE Foreign Stamps. Mexico War Issues.
Venezula, Salvador and India Service Guatemala,
China, etc., only 10c. Finest approval sheets 50 to
60%. Agents Wanted. Big 72-p. Lists Free, We bhuy
stamps. Established 20 years. Hussman Stamp Co.,
Dept. 151, St. Louis, Mo.

REAL ANTENNA INSULATORS—10 inch porcelain,
90 cents each, Lorain Radio Supply Co., Lorain, Ohio.

TRANSMITTING—Grid leaks, EW. RCA $1.10. RCA
Filter Reactors UP1626, BW. size, regular 1250, spec-
ial price, $8.00. Phxladelphla Wireless Sales Corp.,
133 N. Eleventh $t., Phila, Pa,

ATTENTION AMATEURS—FOR SALE:Western Elec-
tric tubes $28; 203A tubes $25; 250 watt wastern elec-
tric $110; R.C.A. Radiation meters (hotwire 0-2.5-0-5)
$2.90; thermocouple TYP-0-2.5 (-5 $7.50; 0-1500 volt-
meters {with external resistance) $15; 0-500 volt-
meters with external resistance $10.00; (-250 and
0-500 milliammeters $7.50; large assortment of filter

QR A SECTION

50c straight, with copy in following
form only: CALL — NAME — AD-
DRESS. Any sther form takes regular
HAM-AD rate:.

M

{AXT—Reassigned to Philip Mickel,
Conn,

West Sutfield,

1 AXU—ZLeonard B. Randall, Bennock St., Orono, Me. .

1BX—Richard B. Hodskins, 24 Converse 5t., Long-
meadow, Mass.

1XAS-1ZI—Harris Fahnestock, Jr., Lenox, Mass.
2AGM—C. C. Fingar, Jr., 353 Union St,, Hudson, N. Y.
ﬁDV——Frederic R. Colie, Miltburn,

"

3

Woodcrest Ave.,

2FO0—J. V. Settle, 32 Dodd St., E. Orange, N. J,

Canadian 3GG—M, J. Caveney, Lat. 48, Long. 81 near
TIMMINS, Northern Ontario, ada.

Canadian 3GV—Alan G. Simmons, Ottawa, Canada,
3XAR-3IW--124 Villa Road, Clarendon, Va.
4PT—-A. J. Barclay, Box 1662, Tampa, Florida.

_;I;'II’T—-E. V. Erickson, 620 W. Adam St,, Lakeland
a.

B

condensers in stock; Faradon antennae series
$2.50; Crocker-Wheeler Y; kilowait 500 cycle genera-
tor and exciter; Westinghouse 30-350 DC volts Dyna-
motors $15.00 ecach; $25.00 for set of two; with gas
engine drive. Best offer gets it. Large z” bakelite
sheets 38 x 36” good for transmitter panels at very
New Federal modulation transformers
Plate and filament transformers; 750
watts $25.00; 325 watts $17.00; 1000 volt 250 watt
WNew Westinghouse A.C. motor generators $110.00,
See us for your transmitter wants. Our stock too big
{o enumerate. Troy Radio Company, 1258 St. John’s
Place, Brooklyn N, ¥. Tel. Decatur 8139J.

low prices.
$4.25; R.C.A.

A REAL BUY—Bingle circuit set special design with
very seiective properties, two stage amphﬁer for $28;
UV201 and UV200's for $2.75; Various receiving parts,

in A-1 coandition; all letters answered. H.
Opsahl, Barnesville, Minn.

SUPER-Heterodyne—Build your own—The best cir-
cuit. Four Air Core transformers (no iron), baseboard
and panel layouts, and circuit, price $25.00. Also
complete parts, including drilled and engraved panel,
solder—everything exncept cabinet $85.00., 2LO on a
foop. Agents wanted. Philadelphia School of Wire-
less Tel. 133 N. Eleventh St., Philadelphia, Est. 1911.

FOR SALE—250 watt G. E. Tube never been used;
tested out at WGI, $65.00; Leslie Williams, 40 North
5t., Salem, Mass.

FOR SALE—Slightly used two—43 piates 2--23 plates,
13 plate Sexton condensers at $2.00; 1 Crosley “D”
condenser; 1 Crosley Va-rind at $2.00; 2 UV 201 at
$2.50; 1 WDT 2 1 WD 11 at $2.00; 1 Federal No.
400W Plemphoue £5.00; 1 Weston 0-100 M.A. $5.00;
1 UC 488 1 Mfd, cond. $1.00, 1 Weston model 489
0-8 0-150 voltmeter new #$7.50; 1 Western Electric
10-D Loudspeaker used one week $40.00; § home
charger excellent shape $6.00; everything in great
shape, first money order gets them. Alfred S, Werhan,
872 Kenyon St., Akron, O.

4XE--~Cooper and Lee, Drtéga Fla.
'?_Alb-—'l‘hos. H. Holmes, 5373 College S5t., Beaumont,

ex.

SACI—W. E. Lott, Jr.,, Mineola, Texas.
5WI—IL.. B. Hallman, Jr., 508 $. Qats $t., Dothan, Ala.

6AWZ—A, Roy McGregor, 749 Farringdon, Burlin.
game, Calif.

6CPJ—Frederic W.
Pasadena, Cal.

6DO—Norman A. Waodford, 440 Tenth Street, Rich-
mond, Calif.

?HIQ—-—-Robert Johnson, 5th and Central Ave,, Ontario,
Calif.

6XBQ—L.. Picker, San Ysidro, Calif,

8ZCD-6ACM—W. A. & L. W. Newman, 2130 Emerson
8t,, Palo Aflto, Calif,

7JH—Box 5, Pendleton, {regon.

AL ASKAN 7LL—Albert Johnson, Northwestern Fxsh-
eries , Kenat, Alaska.

SCKM——Chas. Ross Acklin, 1233 Kenneth Ave,, New
Kensington, Pa.

Procter, 1103 Armada Drive,

&DI}Y—:—Ler B. Dusenbury, 216 Liberty $t., Pontiac,
ich.

SDNN—3lidell B.
w.

8720 es 83CVD—Warren F. Copp, 92 E. Dayton St
West Alexandria, Ohio.

AEGS—-, (. Patten, 605 Howard Ave. Carthage, Mo.

Wolfe, Beverly Hill, Kingwood,

FZOR ‘ﬁALh~-«--CREBE CR-13 Cost $95. brand new with
tubes $55.00; reason need money. . Jacobson, 1928
Hherman, Evanston, [ll. 9EDZ.

F(;)R SALE—{me ten wait CW transmitier complete
with power transformer and everything except tubes,
50c; one Reinariz tuner and two stage compiete with
tubes and battery less *A” hattery. Both working
excellent. Ree, sct. $75.00. 9EEI, Frank Schnepper,
Cresco, la.

SAQB—Herbert A, Turner, Box 512, Carthage, Miss-

ouri.

i;)l‘i?QKmMalcolm McGregor, 818 Clark St., Warsaw,

QCSE~—J, L. Teats, F. 0. Box 106, Elk City, K. as,

9E-G-§—LC. €. Patten, 808 Howard Avenue, Carthage

Missouri,
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FULL OF

WaEN vou take radio away with you—take
Bveready Radio “A™ and “B™ Batteries, the
batteries whose great power lasts longer. Re-
member. sunmer’s the time when radio signals
are weaker,

Matteries do get used up in time. The ones
vou've been using, though partly exhausted,
may be satisfactory for the strong winter signals,
but are probably inadequate for the weaker
suwmer signals,

For a B Battery use the familiar standard
214-volt Eveready “B" Ratterv No. 766. It has
v.mable taps for “soft” detector tubes. Put
two, three or four in series to provide sufficient
power for amplifving tubes.

Tolight the filaments of your dry cell vacuum
tubes for the longest rime, use Eveready Dry
1] Radio A" Rattery No. 7111, ‘The Ever-
cady “A™ will astonish you by its long-sustained

vigor. Itisadvisable to use two Eveready "A's™

THIN

Gs YOU SHOULDN'T M1I88""

No, 7111
Fueready
“A” Dry Cell
The best
battery for use
with ciI)ry cell

Na. 766
“B" Battery, 227 volts

More Power for Summer Radio

connected in multiple for each WD-11or WD-12
tube—this gives the “economical eighth™ ampere
drain per s,eﬂ which insures maximum economy
and longer life. For sets employing one to three
UV-1g9 tubes use three Eveready Dry Cell Radio
“A" Batteries No. w111 ¢onnected in series.

The yreatest electrochemical laboratory
known created these famous dry cell batreries
on which radio largely depends. The experience
of thirty years in battery making stands back ot
them.

Buy Eveready Radio “A." “B" and *C" Bat-
teries—lively, peppy, long-lived producers of
power,

For your light-weight sets to take camping or
on hikes, Eveready has sustable small batteries.

Manufactured and guaranteed by
Narrowar Carson Courany, fne,New York, San Francises
Headquarters for Radio Battery Information
{lanadian National Carbon (lo., Limited, Toronto, (ntario

Informative an  monev-saving bocklets on radio batteries sent free
on request, If you have anv questions rrg.ardmg radio batterses,

write to G, 2, Furness, Manager, Radio Division, National Carhon
Company, «@c., 124 Thompson Avenue, Long Island City, N. Y.
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Radio Batteries

~they last longer
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Adjustable esistors

for Radio Circuits

~-Ranges—

Bradleyohm-10 10,000 to 100,000 ohms
Bradleyohm-25 25,000 to 250,000 ohms
Bradleyohm-50 50,000 to 500,000 ohms

Retail Price—$2.00

Radio experimenters are all greatly interested
in the recent announcement of the new Brad-
leyohm. This is an adjustable resistor made
especially for radio circuits and is one of the
regular Allen-Bradley products. Like the Brad.
leystat and Bradleyleak, it is adjustable over
a wide range without steps or jumps. The
range of control obtainable is indicated in the
table for the three types of Bradleyohms now
on the market,

The Bradleyohm is ideal for shunting audio-
frequency transformers and for numerous other
applications requiring a high resistance for
coupling or other purposes.

Write for latest circular on this wonderful ad-
dition to the famous Allen-Bradley line of
radio products.

Electric Controlling Apparatus
277 Greenfield Ave. Milwaukee, Wis,
Manufacturers of the Bradleystat & Hradlevieak.

TH E PERFECT RESISTOR
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The Test That Tells the Truth

The test which established the resistance of the

CONNECTICUT

Tripie Range Variable Condenser

as 0.1 ohm at a capacity of 330 micro-microfarads on a 215 meter wave
length shows this to be one of the most efficient instruments of its kind
vet developed.

This was a real test—and it tells & real story.

Had it been made in the usual way—hy measuring the resistance of the condenser
at a cerlain capacity at 1,000 evcles, audio frequency—it would not give you any more
than a geueral idea of its efficiency—

But because the test was made at a wave length weil within the range of amateur
and broadcast work-—

Because the resisiance was measured at radio—not andio-frequency—and

Because the result obtained was sccured under the same identical conditions you
encounter in every day receiving—-

It not only gives you an accurate indication of the Josses in this instrument but it
gives you a true idea of the extent to which it will increase the selectivity and the
signal strength of vour set.

Triple Range--Three Condensers in One

This is the condenser which enables you—by a few simple changes
in the wiring connections, to cover the full field of usefuiness with a
single instrument,

It is three condensers in one,

The chart tells the story —

The range indicated by Curve B — from, 000075 to 00275 mid, —approximately that
of an eleven plate condenser, is secired by wiriug into the circuit from posts G and B.

The range indicated by Curve A—from 0001 t0 .0008 mid. ~ spproximately thatofa
twsn?xhree niate condenser, is secured by wiring into the circuit from posts

T
§
:
b

m@g

¥ £s%

CUPRCY e AR, O 1

The range indicated by Cturve AB —from J00015 to (0085 —approximately that of a
forty-three plate condenser 1s secured by bussing A and B and wining into the
ciredit from G and B.

FEATURES: Vernier Scale—Complete Shielding—Compact Size
And all the. convenience that goes with One-hole Mounting
PRICE $4.50
Complete with dial, index stud, spacing washers and buss bor.

Svnd for Bulletin A-Iihg dz:'rvl)htg this mnqnc m,s'tmmrnn with
information and d 8¢ is special ap,

(<) CONNECTICUT 7297 COMPANY &

MERIDEN RADIO DIVISION CONNECTICOUT v




Price Only $100.

Use of Amrad Basketball Vario-

meters Assures

All of the Iatest AMRAD Sets including
the “Inductrole” are tuned with Basketball
Variometers. This partly explains the re-

markable performance records reported by
AMRAD owners,

Leading amateurs and radio engineers ave
familiar with the unequalled efficiency of
Basketball Variometers—exclusively AM-
RAD. They permit utilization of the-basic
scientific principle of AMRAD Inductance
Tuning.

Inspection of the Basketball Variometer con-
struetion reveals why distributed capacity
and dielectrie losses arve so low: and why

Real Selectivity

the superior inductance principle may now
be used. Inductance Tuning assures many
benefits, but the greatest of all is that of
selectivity—the feature of the properly
built Basketball Set.

AMRAD Basketballs sell at low prices—
Variometer only $3.75; Vario-Coupler $£3.85.
This is due to the r{evelopmem of special
automatic machinery for their economical
produetion.

Bulletin V describes these efficient Basket-
balls., Write for this Bulletin Today.

How Amateurs Can Help
Their Friends and Radio

It is not an easy thing for a layman to build a good
vadio set. Amateurs can render radio a real service
by recommending to their friends (who are not ex-
perts) the purchase of complete Sats which incor-
porate features of known efficiency appreciated only
v the technical man.

Folder 350-3% deseribes the famous “Inductrole™ which

uses spec s including Easket~
Interior of “Induectroie” illustrating Baskei- ball Vario sic fundamentals
ball Variomeiers. Tuning by Inductance— for vadio vment and is endorsed by the mremmt
not Capacity, EnZineers, nd for FPolder 250-3 and see why!

AMERICAN R4Di0 ARD RESEARCH (ORPORATION
205 College Ave., Medford Hillside, Mass.

AMRAD Dealers in Principal Cities and Towns




A New Radio Signaling System
By Paui B. Findlay*

EN vears ago when Lewis M.
Clement stood wateh in the radio
room of 8. 3, Manchuria, he vowed
that some day he would develop a
system by which radio operators
could rest their weary ears and let a bell
call them when another station wanted
them. Recent developments in radio in

Fig. 1. 8ending a call by radio.

which he fook part as an engineer of the
Western Electric Company bhave brought
his dream to reality, and now such a
calling system is available. Tt will {ind
use in those new applications of the radio
telephone in which a continuous watch may
nut be necessary for the public safety, as
for instance in ship-to-shore telephony.

The new system is an ingenious adap-
tion of well known wire telephone appar-
atus to radio, Briefly, it consists in putting
a 136-cycle alternating current into the
radio system, transmitting it as other fre-
quencies in the voice range are transmitted,
and at the receiving end using it to oper-
ate a4 sensitive relay.

To sopply the alternating ecurrent, a
buzzer operated by direct current is used,
and its output is passed through a filter
network which suppresses harmonies of
the 135-cycle fundamental. Accurate me-
chanical tuning is essential for both the
vibrator at the sending end and the sen-
sitive relay at the receiving end. 5o close-

*Technical yblicity Seetion,
t—The 18b-cyele moaodulation e¢an be fed into the
iransmitter thru the usual modulation transicrmer
and modulating tube. At the receiving end it is
detected and amplified in the same fashion as any
other modulation. ¥t then goes to the tuned vibrat.
ing velay.
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Western Electrie Co.

Milton L. Almquist shows
how a central station can **ring” any or all of a group of
receivers, all tuned to the same wave length.

of five cycles per second will double the cur-
vrent required to operate it. This ensures
that stutic, telegraph signals, voice cwr-
rents, ete., will have relatively little effect
on it. The way it operates the next relay
is a further protection against false sig-
nals. The vibrating relay may close its
contacts for enly 1/5000 of a second at
each stroke and all the electrical
energy to pull up and hold
another relay must be passed
while the contacts are closed.
Into a relay of workable size
energy flows too slowly for
enough of it to be stored in the
form of magnetism during such
a short time. But electrical
energy fHows rapidly into a con-
denser, and so the circuit is
arranged to charge a 1 uf, con-
denser during the 1/5000 second
interval. During the time that
the vibrating relay contacts are
open, the condenser discharges
slowly through the second relay,
and this current is still fiowing
when the contacts close again to
recharge the condenser. Thus a
continuous pulsating eurrent
flows through the second relay,
and operates it to close its con-
tacts. These contacts will in
turn operate any electrical de~
vice, such as a bell, a signal
tamp, or a selector switch.
The use of the standard train-
dispatching equipment enables
the system to be used to call any one of a
number of stations from a central point. For

Fig, 2. station without selective

Qutlying
ringing eguipment.

instance, the control operator, by turning a
key marked with the name of a particular

i



station, can send out electrical impulses
which will operate selector switches at the
receiving stations, Hach of these switches
is arranged like the combination on a safe,
to close its contacts and ring its hell only
when a certain combination of impulses
is sent out. This apparatus allows as
many as 78 stations on one wave length
to be signalled separately.

The same apparatus can also be ar-
ranged so that at each one of the 78 sta-
tions, four supplementary stations ecan be
signalled individually. For example if a
marine radio telephone system-is involved,

~Hiojr
i

- 1
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FiG-3 HOW A WEAK ALTERNATING
CURRENT MAY BE USED TO OPERATE A CALLING DEVICE

the pilot house, the captain’s quarters, the
purser, und the engine room on each of 78
boats 'm]ld be signalled separately. In
addition, it is possible to signal all the
pilot houses, ete., at the same time, with a
l'urther slight modification in dpnaratus.
It is possible to extend the system to signal
all or any one out of more than 200 stations.

While this signaling system will be of
decided importance in many applications of
radio teiephony and telegraphy, curiously
enough it is not based on any startling new
discoveries, but rather represents the adap-
tion of certain apparatus that is well known
in wire telephony. The 13b-vycle input is

fed into the audio-frequency input ampli-
fier at a point appropriate to Its energy
level, In small transmitters it may be
applied directly to the modulator tubes.
At the receiving end the output of the de-
tector tube of the regular radio receiver
is connected through a special l-stage am-
plifier to the vlbratmg relay. Five vacuum
tubeh must be kept lighted continuously
while the station is to be ready for incom-
ing calls, but the current consumption is
s0 small that it is a negligible part of oper-
ating costs. Considering the value of an
attendant’s time, the use of tubes and
power in this way makes possible a sub-
stantial saving.

Az to the effect of interference, tests
show that the electrical and wmechaniecal
tuning of the receiving circuits and appar-
atus is so eflective that radio telegraph sig-
nals similar to those from an L.C.W. or
spark transmitter would render speech un-
intelligible long before they would make
the signaling system fail,

That this system gives no privacy to
the conversations is evident. Any station,
or for that matter any receiving set within
rhe h'ansmlttmg range, can overhear what
is going on. For some purposes, where all
stations are more or less concerned in what
iz being done by others, this is a decided
advantage. The aystem in iis operating
features i the radio replica of the train
dispatcher’s circuit where any station ecan
be rung without disturbing others,and where
any station can talk to any other as well
ag to the dispatcher.

Collaborating with Mr. Clement on the
new system were Messrs, . 5. Demarest
and M. L. Almquist of the American Tele-
phone and Telegraph Company.

More Traffic Facts

By F. H. Schnell, Traffic Manager

AST month we ecalled it “Some Traffic Facts”

and this month we merely continue what was

siarted and enlighten you with “More Traflic

Facts,” It i8 quite interesiing to follow mes-
sages with tracers and note the flimsy excuses that
come hack on some of them. There is no possible
azeuse for holding any message longer than 48 hours.
Some of the excuses are mentioned with lhe mes-
sages.  Aonybody who doesn’t understand that a mesg-
auge is to be mailed when it has been held 4% hours
{or some reason or another is either dead or doesn’t
read (S7. Yet it is being done by some of the sia-
iions thait were regarded as among our best, but they
vn%l pass out of the picture uniess they shake it up
a hit.

Otherg fail to give securate information wuncern-
ing messages, There doesn‘t seem to be an excuse
for this either, We didn't think the amateur existed
who didn’t keen a real log, but we have learned to
the contrary in a few cuses, (Log sheets can be
secured  from AR.R.T. Headguarters ai a very
nominal price. They are combplete und ready for you
i fif) in the date, time, and call, if you ean spare

that much iime toward an accurate log,} We know
now why it has heen utierly i ole io secure
information on DX wecords an msatiantic and
Pacific work, No jogsi

AN the following mesanges wore started {rom
IXW-IMO and in every complete dress  was
itransmitted, with a2 Jate, wuch  message, No

I

abbreviations were used in the tests. For reco
purposes, the addresses have heen cut down,
plete records ure on file ai AR.R.L. Headquarters
for those who have mmsmons to ask.

Nr. 13, The Bee, 3an 1XW to 6XBQ

2 5:289 AM., to 6XE 3/ No further record.

This is awfull No time is given by 6XBC ss to

when the message was relayed to 6XE, and 8XE
i¥nored the iracer.

14, Wise, Walnut (trove, Calif. 1XW

2 3:40 »’kM o 6XE 3/8  Same status

H, Babvack, San Franeisco. 1XW to

AM., w 6XE 3/X me #s Nr.
3 XBC complains that he was unable o
raise mwbndv south, but be seems io forget that
AT rame ey after 4% hours.
dacre, :,L Pev‘ev‘:hnrz, Fla, 1XW
M. -ﬁBW to AFZ
M., o 4BR
abont 7 UU 2 was  non deliver
!BW PEpOris rece ln}Z it from 4EB 5 11 :4
One or the other or both wouid de well to wet -
calendar and clock and keep count of daye and time
on then‘ Iogs. iHW is gl { delay and 4KER has
More rof ten relaying i

:;

i

:h-

. 1XW
4 509 PM.,
0 P.M., and
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delivered 5,3 11:830 A M. according to report from
The first delay goes to dPZ, worse delay
to SBMN, and ihe last to 5KA who reports the
message delivered 371 B:00 P.M., Hartford to Mem-
phis in 11 days. Ye Gawds! You might look good
on the air, hut what do you think of yourselves
on paper? That's something wlse again, but walit,
there ure others just as bad as you—read on.

Nr. 83. Radio 6FV. 1XW to 3PZ 2/21 11:27
P.M., to SBMN 224 4:59 P.M,, to 40H 2/28 11:20

P.M.,, and there it stuck because 4OH says he is
mmodehng his station and can find no trace of the
message, What could be worse—mno log! 3PZ4 gets
the [eather medal for the first delay and 3BMN gets
what is left. EBMN reports the message received
at 4:38 P.M. instead of 4:59 P.M. An error of il
minutes in svmebody’s cloek j8 bad business. Whose
elock is it?  Some nice vouting on this message,
too—Hartford to Nashville by way of Florida—fine!

Nr. 34, Radio HAC. 1XW 1o sPZ 2/21 11:35
P.M., to 3BMN 2/24 5:04 P.M., to 4JR 3/1 6112
P.M., to 4MI 2,2 t:16 P.M. to 5AAG about three
days later in the afternoon {very accurate log 4MI
l\s-plm), mailed & days later, but it couldn’t possibly
get fo 5AC heeause the address as reported back
by BAAG is badly garbled. No special comment on
this oue for anybody—laok it over and if you ean
think in dem; language go aheud and use it. All
we can say 18 “very rotten.,” We must mention that
the wrvor in somebody’s clock, either 3PZ or 3BMN,
is only 4 minutes in this case——some clock.

Nr. 35, Radio SZZ. IXW to SPZ 2/21 f(1:40
P.M., to 8XBH 2/25 7:24 P.M., to %COT 2/28 6:00
P.M., who suys he never received the message nor
did he ﬁnrk XBH. However, the mﬂ»sage veached
®ZZ4 thru A, who phoned it 2;23 ai 2:00 P.M.
Poor oid . Relaying for him seems to be just

wae darn delay ufter wnuther—hope he perks up
with his new eull, 8X0O., And 8XBH gives us his
excuse the fact that sleet snd iee slid off the soof

und damaged the antenna, which wasn’t repaued
until 2/2% but blessed il we ean tie this in with
any delay on the part of Uncle Ham and his majl
routes. How the message pot to WA, ws don't
know.

Nr. ‘This one has to be quoted in order to

give you an idea uof how a message looks after going
througrh a coffee mill und then getting ironed out
by a steam roller with a lopsided wheel. Here is
the way it looked when it left Hariford:

Hartford Conn 1XW
i H G Mathews
('htmgo Radio Faboratory
South Michigan Ave
(Ahuuqu 1

Your letter regarding mailing tubex for offictal
relay station certificates hag been angswered stow Hyou
ure to asceriain the price in Chicago and advise me
that jfigure before buuing.

F H Schnell

And it looked like this {rom the copy Mathews sent
back which he pweived by mail from 9CAH

Hartford Conn i5M

Matthews $ZN

¢ ur lir regarding maiiing O R 5 certificutes has

been ans ur to asceriain price €8 admss member
" H Schnell

Could anything be g0 badly garbled? We didn’t
think so, but there it is. Left 1XW to 8XBH 2/22
547 P.M., to BADA 2/25 10:50 P.M., to YER 2/25
11:85 .M. KR replied to the fracer by a radio-
gram and it was a8 badly garbled as the above mes-
sage. The best routing, according to the message,
reads “Ur msg iaken as nr 1 fm BADA QSRd by
9ALZ then to 9BAY to 9AWYV then 9AWV got
78M—-which doesn’t mean a thing. AXBH must
have heen bLothered with sliding sleet and ice—
notice how his dates check with Nr. 85, Mnust have
a lot of sliding sleet ar't. Unless 3ADA garbled
that message he has a clean bill of health, Write
your nwn wheeze for the others. MIM!

Nr. 7. Radio 8VQ, 1XW to 3PZ 3/17 7:50 P.M.,
to ABVA 5,22 12:28 AM,, io 8XE 3/22 about 3:00
PM. £XEBE reportr delivery at §:15 P.M. same day,
but somothing is votten here because ihe messuge
was for V@, who peceived it by mail from ZDHW
900 AM. Make up your own routing—snything
will be as wupd as we have,

Nr. 22, Radio 8ZATI. 1XW to 6XBC 3/18 14:50
.M., o G872 3,24, and that s all we huve. Hot
sinl and fine logs! €ZAU reports that the message
was ropied solid from 1XW by 8ZAR who delivered
(L persons two days later, but no other sign of
the messuge has come 1o light.
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Nr., 239. H. B. Cutting, Bozeman, Mont. 1XW
o 9XAX 3,19 12:01 A.M. EST, to 9DKB %/18 11:54
P.M. L/ST "mailed 3721

Nr. 40. Radio 6XAD, 1XW to hXBC 3748 10:55
P, M., mailed 3/19. That’s the thing to do, OM:
mauil "em after 48 hours.
~ Nr. 41. hadio YEEA, IXW to 8PL, 3/18 11:45
P.M., to 9XAX 3/18 7:00 P.C. C8T, to 7CO 8721
12:33 AM,, to AP 5:21 12:16 A.M. MST, und de-
livered next day. Good work, all of you!

Ne, 42, N. H, Jemen, Sioux Falls, S. D 1XW
to ¥PL 3718 11:48 P.M,, to 9XAX 8/19 7:16 P.M.
ST, aad mailed by LlXAX same day.

Nr. 43, Radlo 9AAL. 1XW to 8PL, 8/18 11:82
PM., to 9XAX 3/19% 7:18 P.M. (ST, to 91)WA 3/02
70 AM., to SAWQ 8/22 7:30 AM and from
there we Juse track of it until 9ELA delivered it
322 6:30 P.M. 9BELA got it from YASX., Good
relaying, but time lost even though nobody held it
fonger than 4% hours. It wasn’t garbled ecither.

Nr, 44, Radio 7207. 1XW to 9XAX 5/19 12:2
AM. I“bT to ODKB 3/19 12:01 AM. CST, and
mailed § /.u.l
~ Nr. 45. Radio Canadian 9BP. 1XW o 9XAX
3/19 12:09 AM. EST, to 9DKB 3/19 12:03 AM.
CST, and mailed 3/ 21

Ne. 46, Radio uﬂU. 1XW to 9XAX 3/19 i2:08
AM., BST, to DDKB 3/18 11:37 1"M. C8T, aund
mdﬂed 3/.51

47. W. B. Schulte, Madison, Wis, 1XW to
*!X.A)s. 3/19 12 17 AM, and mailed same day.

Nr. /M' j Jansky, Minneapolis, Minn. 1XW
o 9KAX 3/ 12:24 M., and mailed same day.

Nr. 49, Radio 3BZ. 1XW to 8ARZ 3/25 11:19
P.M., fa RBEI 65:00 P.M., mailed from there

GEP (we don’t know why this routing
on a llleaba)!‘b to Danville, Va.) 8/27 4:40 P.M., to

118G 89 5:20 P.M., and there she siops.
_ Nr. Sll. Radie iKU. 1XW to 3ARZ 2/25 11:43
P.M., to 4ALK 3/27 6:55 P.M., but no further vecord.

Who lost it?
Nr. 51, Radio #XBE. IXW to $PL 4/25 1 49
P M., to 9XBD /26 6:35 P.M. CST, to yXAX 3,26

5:50 P.M., and mailed. Received 3/30.
Nr. 52, R. H. . Mathews, Chicago, Ul 1XW
to APL 3725 11:55 P.M., to 9XBD 8/26 6:25 P.M.

CST, delivered in person 3/26.

Nr. 53. Radio 72U, 1XW to 8PL 23,25 11:57
P.M., to 9XBD 2/26 6:30 P.M. CST, to $XAX 3/26
6:55 P.M.,, and rmuled
~ Nr, 64, 1XW to 3BG 8/28 7:48 P.M. to #XBP
#/80 1:35 AM., to 6XBC 8/81 1:37 A.M. EST, and
mailed 4/3. 6XBC reports receiving it 4/1. Hither

TXBP or #XBC is wrong on the date. Settle it
yourselves.,
Nr. 6§6. A, E, Banks, San Diego, Calif., 1XW

to 3ARZ 3/26 5:556 P.M., to 8ALO 8/27 10:44 P.M.,
to BDHW 3/29 ahout "3:00 P.M. to 3BCEI 6/80
wbout midnight, who reports that he has no record
of working 8DHW as mentioned. 1t looks preity
bad when a fellow doesn't know with whom he was
working. Keep a log and you won’t have to make
wild guesses aib these things.

Ny, 59. K. P. Frederick, Los Angeles. Calif, 1XW
to 8BG 3,28 7:41 P.M.,, DW 8780 1:07 AM,,
i 6ZCD, but 5D0W must’ ha.ve got his called twisted.
There is no 6ZCD. Well, anyhow the message was
received by Frederick, according to his report $/29
at 9:00 AM., or about 15 hours before it left 8DW,
which is going some. Let's have some more de-

liveries like this. Hil

Nr. 61. Radio S5RZ. IXW to 2CVU 38/28 7:34
P.M., to 4RR §/29 about 8 to 4 A.M. {another z¢-
curate logl, and maijled. Rodgers mentions the fact
that copy was perfect. It vught to be; only two
stations handled it and it didn’t have time to gt

chewed to bits.

We are learning a grean deal about what happens
w gome of our messages and we are beginning to
know what sort of service some stations ave passing
out on delivery, A great many stations sound fine
on the anir, they get good DX sand a flock of curds,
but on paper some of them ook worse than a
fellow who has been in the game less than three
hours. We could go back and point them out for
you, but surely you ean do that for yourself.

There is more to come, OM; just watch wour
step. Keep s log, transmit the daule on all messnges,
don’t garble them, don’t hold them longer than 48
.hours, reply 10 the iracers and be sure your dope
is eorrect, and you won't get caught in “Traffie
Faets,”  hecause this is  belng e-o=tist-i-n-u-e-d in
next Q8T

I
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Department

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

When ADM Hilton, of Maine started the
Pine Tree State A.R.R.J.. News, ke launched
an idea that has brought out two more
divisional papers and we want to see more

of them. The Delta Division boasts the
“Delta Ugerumi” and Wisconsin blossoms
forth with “Badger A.R.R.L. News.” The
“Delta Ugerumi” is a division paper becauuse
of the :;mall number of men operating and
Rodgers is the editor, publishers, eirculation
manager, office boy, janitor and everything
else that goes with a big monthly magazine.
ADM Crapo is the founder of “Badger A.R.
R.L. News” and undoubtedly will be kept
busy supplying the demand for coples,

The most surprising thing about all of
these papers is that money c¢annot buy
them—you have to send in your report to
get a copy and we'll say that's some rveal
idea—no wonder these places break out
with 8o many active stations., Keep it up
fellows, more gtate papers will be developed
and right now these things look to be the
finest means of getting veports from all
stations every month and that is what we
want.

The new manager of the Pacifie [Hvision
is Mr. M, E. Mc(;ref-rv (6LJ) 628 W. 40th
@at., Luos Angeles, Culif., and he succeeds
I Wise, who resigned hecause of too
many other duties.

The Dakota Division loses the best man-
ager it ever bad when N H. Jensen re-
zigned-—also bhecause of personal business
pressure. ‘‘Nick” stands ace-high with the
Dakota boys and Headquarters proudly
speonds the motion. The new DM will be
announced next month,

Official A.R.R.L. Broadecasting Stations
broadeasting the latest news from Head-
quarfvr.s cevery Saturday and Sunday night

at 10:30 P.M. ave 1ARY, 1GV, 1CK, 1GL,
LCKP, 1BREP, z’lFD——lQO meters Sa.turday
and muldav at 6:00 P.M., EST) 1BDI,
2BRB, B, . 2GK, 2AWI, 20E,
SHH, C}Zis‘, 3BMN, 4JE, 4EL. 4JZ,
4HS, BAMF, 5ALV, 5KR. 5XB, .xTT(‘) X AB,
A()M 5XA, BMB., 57M, 5AJP. HZAV,

ﬂsBF BADB, 5VX. 5YE, u?Ab (o?’H SABX,
GRA, BALS, GBBH, 6ZAM, 7C0, 72U, 7JF.
70, TAGF, TWM, .BT‘, 7TQ, SDAA. BATP,

RZW, 8VO. 8ZZ, 8KG, 8BVR, ’PL, &ZH,
SBFH, ¢DBF, oDXY, 9727, 9EBT,
ADJB. DAIM, 9DKY, OEGT, 9EKY, ¢
OBGT. OBZI. 90X, 9APS. 907G, 9DSW.
CAMB, 2AEC, 2AZA, 9AAW, 0BAV, IMC,
GAHQ.

Information on tests, special reiays, con-

ventions, ete. is sent out each week and
there is no spot in the United &States or
(lanada which cannot copy at least two of

w

the above stations under most any eondition
~-if you fail tn keep yourself posted on
what is going on it is becanse you don’t
care to spend a few minutes at 10:30 to
listen for the broadcasts. Don’t be so
anxious to pound that key-—iuse your ears
more. That’s the way to get information,
by listening and not poundmg the key.

ATL ANTI(‘ DIV[GION
. H., Slewart, Mgr.

SASTERN NEW YORK-—Messages have fallen off
very considerably but the yuality has greaily im-
proved., Wew York City »iill keeps up the intals.
though Brooklyn and the Bronx have excellent re-
ports.  2CRQ gets the hanors this m.onth ¥, W,
Hanna ZHW, has lost his job as 0.8, N.Y. Dist
No. &, for failure to report. _lf R. W E. Decker,
2UA, Theodore Van Loar SCKN, A. A. Johnson,
(NI, Steven Vanderveer, P, and Elmer Wirring,
PAWTE, fall to report as the_v have done this month,
there will be some more removals. If there {8 nil
it report DROP A CARD AND STATE THATY
SIMPLE FACT S0 THAT WE KNOW YOII ARE
STILL ALIVE.

Brooklyn: 2ATZ, 1x0: 2BO,
TH: 2CRB, T%: 2KU, b4
2AR 16 ZABR, 34; 20TA,

. % Bronx; 2CRQ, 4
2uM, 13: 2BBX, ¢

Manhattan ;
A% 2CEL,
uhmnnd e

O 510, 2
'umks-rq ; BeUZ, 30
i NM

WJ‘ STERN NEW VYORK—The new
Western New York is . 8. Taylor,
He promises in hit the hall year
plans to operaie through the summer months. #ND
is reaching across the pond omee in a while. WU
has installed @« 500 eyele transmitter. SUE is in-
ecreasing his power somethin’ awful! SABX haﬂ been
hanled. Ithaea has some rmad stations in #XTT,
SNT, =BILA, 2AF AL K"&(‘M blu

st

A DM, for
2PB. Buffalo,
‘round,  $AXN

tions are i‘Rﬁh .
siation working at Niagara Falls. but SART,
poking holes in the air vevy soon.
}urlmmmp aver with avhvi v. ‘The c-m«ranqu sl
tions making ) g nd moving trathe
are SATR, T und ?‘J&NIR.

Trafiic: ]

¥DAJ s ’rha: l-vniy

ki BABX AYD, 15
111 SBLP, B3 ROV, T EB
SAMR, 20K,

NORTHERN NEW JERSEY—2( s rebuilding
and increasing powwr, 2URW  has “the distinetion

of having a shack np\'r tn a Brewery which accounis
for his kick. GO will jam the eiber with 100
Q7 s on the ajr again with lots
3 med with a chemiecal rect, ang

st several times, 2('XD
is A new eomer, 2WR
o direct. PANA ean he heard
s still on spark but reports no iraific,
. e:ut after 2AGB re 100 meters transmission
s now he's back on-175 again.  2BXD is the nnly
Newark station going znd he s handiing iraffic in
wood shape{




wh; YBXD, 45: 20BP, 34; 2CRW,
20YQ, 28 2BGO, 205 20TS, 123
i SABY, 17; 2CJX, 191; 3CS
p 41; 2ADU, i0: 2DAB, 2
35; JAJF, 1 2FC, 15: 2BUY, 32: 2
16; 8XAN

2BE,
3BLZ. . 5,

DISTRICT OF COTLUMBTA—3HS is the must active
station in Washington and is to ke commended upon

keeping sn opening with the outside worid, 37TY
is having trouble getting a 560 watt tube that will
hold up ior any length of time, but is doing its
hest. JBPP., using » single Hewalter, i% being heard
wver the most of the eountry, and has recently worked

two sixth district stations. The antenna at IBWT
hus been down for the hetter part of the month.
The stution is on the job, though, for importani

work, with a temporary antenna, 3P%Z has been
assigned AXO and is hesrd on 100 meters. 3AB has
heen out again due fo loss of antenna. but will be
on the job us much as possible with a sinvie wire
untit tbe aserial can be put up. SJJ s still to he

Hic: %0 : BRPP,
3BWT, %4: 5PZ, 25,

MARYLAND-—As yet no falling off in DX activity
has buen noticed in Baltimore. Quite # bit of trattic
is being hanaled unightly. LG leads by a wide
paargin in number of messages handled, 3FW is a
new atation operated by L. (. Herndon, acting
supervisor of radio in Raltimore, Md. EEXS
another tew come. GBML is dning gond DX with a
15 watter. SWF has Jost a couple of fifties and is
using 10 watts temporarily. 258 is back again. 3TF
is reaching out FB with a coupled Hartley eireuit.
ATE s overating on low waves with u speeial, 4XAO,
3AJD, SMP, SPH, 8D, 0, 37D, 3CJC, 1AKK,
: , BCIW, HB 7, 4L, and SLL are
adl active, und reac 3 3FM has opened up
with the eall SDW at Mt. Ranier,

Traffic:  HLG, 217: 3APT, u1: 3BU. 10: 3TF, 15:
AHG, 18,

,()ELAWARE—-] am sorry to report the loss of D.S.
K. T, Shaw t3AFB) who was called by death on Sunday
April 13th,  Shaw will be terribly missed as he
did very rood work during last year's Trans-Atlantic
Tests, He had the hest transmitter in this state,
4RSS is on the air but one night a week, Saiurday
night. Very tittle irafiic was handled last month as
all hands are constructing short wave yecoivers,
Traffie: H$A1S, 4 8WJ, 1.

FASTERN PENNSYLVANIA—The report is rather
slim this moath with only a few districts coming
acrogs.  Distrier No. 1 oontinues to handle their
share of traffic and are eonsistent reporters. HCHG
has buried = hundred dollars worth of 5 watt tubes,
all blown within the fust six months, Can’i keep &
wood rman down so he will be on in the fall with a
250 watter. 1HVA popped two ho watt tubes but #
“fiver” replaced them and brought down 190 mses.
G0N piles up a wood total and was heard in Hilo,
Hawaii, Harrisburg stations are aviive and on the jub.

The A.D.M. wounld like to know how much traffic
is passing through philadelphia, 1f you den’t know
who your " M. is please write or phone” me FKD
04%-W and 1 will be zlad to receive your reports and
advise io whom you should report. ILet’s have wour
veporis, fellows, and put Philadeiphia on the map.
Teathic: %M, L7: JAEN, 20 3AKR, 2; SHH, 2273

16 UK, ®: 3TY. 43

3BNU, 46: 3BAQ, 12 SUIN, 09; 3MQ, aTPp, d2:
SAVL, 2AUV, §8: 870, 213; 3BVA. 190; 300U,
103: SBRF, 51; 3CCX. 18; 3BBV, &

WESTERN PENNSYLVANTA—Dist, No, 5: A

tivity in this district has fallen off to & greal ex-
tent. 2AOX reports a small amount of traffic. ®AKI
has been closed down_during the past month.

Dist. No. 9: BRRW reports working 9CAA in
Penver nsing u H~watter after sun-up. RQD reporis
little activity uslong the western front. *CTP has
also worked 8 west coast hams. RCEO i on regular
schedules with 4JR.

Pittsburgh; .M. €. €. Young, S3CTF, has under-
taken a big job in organizing his seetion. A hamfest
was held at his home only a few days ago at which
25 amatear operators attended. Both the D.8. and
the A.D.M. attended this hamifest and were wery
much impr 4 with the enthusiasm shown by the
hams. A district hamfest was held at the .M.'s
station, SAGO, on April the 4th for the purpose of
organizing this district. The ADM, wvave a talk
on the purpose of orzanization and outlined a plan
ealling for the stations to aperate on schedule in the
future so that an emergeney communieation might
he submitted to the railroads. All amaleurs present
agreed tn establish schedules with other amateurs
between & P.M. and %:30 P.M. for the purpose of
handling all kinds of _traffic, both local and DX.
%AGO. in conjunction with 4JM-4MI, has inaugurated
& “sare fire” daily, early evening schedule with hopes
of a Daylight Trunk Line from the lakes fo the

QST FOR JUNE, 1924

Cllf as @ goal. SAGO has not beem able fo extablish
permanant northern connections wyet, but hopes 1o
with the help of *DKI, £AQ and 8AYT. )
4JM, things are progressing fine. XCH J is on the air
constantly, #CVX is working on some early evening
routes. 1f we ean et another north-south route and
a couple of east-wesi ones going strong, we cer-
tainly will make things hum, wDHW is another
working oul better eilities tor distributing msgs.
SRED bas # new penerator wolim A new cage
antenna iy under eonstruction KBHJ in, going to
he on ithree evenings ench week, #APX iz working
on & “‘sure fire’” short jump, retay route for day or
hight trafhe, 'This route ia to take in Virginia,
Ohio and Kentueky., BAYW has @ new Lowloss
Tuner, # put in A BD-watter. (CES s a4 new
siation. SVE finally has his own set woing wince
the A.D.M. moved, =VE is now of
45 ¢ 45 feet,  On the frst night in ow
with a PLATE INPUT of unly =% watts wa
syy QSA” by 7AGI. *ADS is rebuilding
cotting out very well with his set but A 5
‘ory  little tratlie.  SBRB has atarted cut with his
first msg, report. ’
Dist, No. i1: XDKI and SCON are the only ones
doing any work at all. The fact that 95 msegs were
handled by these two stations shows that some trattic
is headed thal way, i . i
Fraffic: GAOX, 14: 80D, 47: SOTP, 36 SAGO, 88,
ROEL 685 RCHES 3V ; SUMF, i4: 8D W
: RBED,
RDAM, 43 HE
19; sBYL, 52; DKL 52 RCON, 43,

Houth of

CENTRAL DIVISION
®. H. . Mathews, Mgr.

MICHT(AN—Dist, 1. RCBO has

in a
hospital for some time. but will be on the air soon.

No, 1: been
and $XBQ, Detroit, are Q80 California on
109 meter wave, SCUWK and SMR of Detroit worked
9YA Omahu, Nebr. in daylight. X .

Trist. No. 2: SCFQ takes first honors in this
district this month with the new Rattle C(reek High
Zchool station, 8YN, & cluose second,  (Glad to see
a school up smongst ‘em. fellows—D. M) “CFQ”
aigmps.’”  Lansing will have the

FXBY

gays °'no rubber 18 ] )
1925 Michigan State AR.R.L. Clonvention, Feb, 13
and 14,

Dist. No. : *DKF, sDCY and RCPD ran a close

race for highest ftotals. .
i‘ist. No. +: Mr. Witen W. ‘Walker, 9AEN, 350
Florence St. Houghton, Mich, has been appointed

DS,
{Upper Peninsula of Michigan.)
QEEPEnd oDRR veport this month with the best
totals for District No. 4 we have had for sume fime.
Trafie: X 0: YN, 221: sDOW, 190: SDKF,
s 2DCY, 5: &CPD, 1143 f»(‘,Fic.e i04d;
¢ Q. Tl

151 SCWK, 44: 8
33 SCFM, 26; 8O

D WWA, 17: 853, 10:
7K. 6 RAMS, 4; 8DBO,

; RRXA, 2. o
SOUTHERN INDIANA— (SG is rebuilding and re-
modeling.  9CYO has jus started up with n 10-
watter. 9DUC is getting onto the wame of handling
messages, 9ES is renching out very well to_uchmg
a1l districts but the sixth and seventh, 9TF is now
a salesman on the road so can’t tazz the brass.
OEDC has left town, $AOG has killed his spark
and will be on with tubes. 9PR is on regularly with
his spark eoil. 9CGF has gone to, North Dakota.
oBPJ is off temporarily. 9BDB is ha'ndlmg _\‘.he
bulk of the iraffic ai Richmond. 9CSR is handling
some traffic, 9TA and 9TG st Franklin are doing
very well with C.W. ORIU is QSO Atlanta.

aROC. n0%; YBDB, 188: 9PB, 78; OES, B2

: 8Z
RAQA, 9:
RBDY,

K7F, 20
SZH, 93
2 &BKC, ¢

Traflic: . :
aRVZ., 42: SAWG, 33: 9RJI, 32: 9DIS. 25: 9UR.,
a1l: 9WIU, 17; 9BJR, 103 9AQd, B: 9CYQ, 7.
NORTHERN MDIANA—Northern Indiana has
perked wp and s going as the reports for this

month are the best ever received. e ¥
all afraid that il they don’t do something they will
not get official certificates and so have come through
with some dope,

The A.D.M. espeeinily wishes to commend ‘Tudor
for his work in getting the stations to report and
Miller for sticking to the job with only a few

stations. mnd yet in keeping the message totals up
at # time when messayges are hard to get. It is

sincerely hoped that the spirit will keep up and the
stations stay on the air. )

Dist. No, 1: Most of the fellows are going strong
for rebuilding their sets and for putting In higher
power. All would be Gne if they only put it to

v




good use afterwards,
ages handled.

to & BD-watter.
ing shorg

BAFY topped the iist in mess-
9CUI is using s new M.G. coupled
DWW is using a S-watter and try-

aves,  UDBJ is using a 50-watter and
8" tubes, 9DLN ig using a GS-watter coupled, and
BayS it is hard to work through the zang.  YAMJ
is in Hawaii., 9ABL is using & H0-watter, 9DJZ
is using = b-watter. 9RUJ is woing FRB. 9CBA i
out of coramission, 9CGX is using Ly k.ow, spark eet,
and a 200-watter, C.W. 9CUS will he on the air
after June first. 9BYI will bhe on regulariy, 9DTO
is still using spark eoil.  WOW! QUB s using a
storage battery for his transmitter and i8 going
strong on 100-watter, FRI 9DIC ix using & spark
eoil to supply @nergy for & 5 watt tube., 9APD is
doing good work on a 5 watter, 9CTR is using a &-
watter, und putting a thousand volts on the plate.
He s working everything, 9DOR is again on the
air with a S0-watter. SDMT is a L0-watter, 9BYN
will be on in the summer, 9CLN is all fixed and is

on with = 100-watier. UAZX has raised  three
Britishers.

Dist. No. 2: ODWA is a uew station.  9DYT
works through to the west coast, (iive ur Cali-

fornia stnff to 9DYT. O9BON
9DHJ always QSR's his trafic.
except in the early morning,
The .M. of South Rend has stirred up the gang
and some activity has been the result, 9ONO and
9DLZ are the new ones. 9BFL does good work hut

is_ still on the Job.
SCP is not on much

is not on_regularly. SAKD is doing gmood daylight
work., 9BBI is using RAC on the plate, 9CTE

i3 experimenting with a mercury are rectifier—the
first one blew sky high. 90YW is using a 10Y0-watter
and has been heard in FEngland.

The A.D.M. has been directing the district activities
by radio which is quite the stuff and keeps him well
posted un the active stations.

Trafic: SDWA, 142; 9AFY, 110; OEFZ, 92; oBUJ,
2: SDYT. 50: ODWW, 45 OMM, 340 wCUTL, 43
90US, 85 9BON, 265 BCYW, 201 dDJZ. 18 YAZX,
T: 9AF g

PD, 11; 9DBJ, 10; 9DLN, T3 9QR, ¢: 8AMJ,
b; QCNV, 4. 9DHJ, 25,

KENTUCKY-Dist. No. 1: QARU will have an
O.W. on his hands soon. {Let’s hope she hecomes
2nd ovr. at YARU—D.8.) (I know ‘v better—she’ll
be first operator or nponei—InM.) {You tell ‘em
Matty, yon know— T.M.) 9ELI, has heen appointed
(.M, of Louisville, 9WU-80X has been overhauled,

Dist. No. 2: The D.S. is J. W, Coleman, Jr, 211
N. Broadway, Lexington, Ky.
Traffic: aDTT, 41 SEP, 41;: 9ARU. 47; 9WU, 38
OBAZ, 22; 9Kl 16 9DYC, 14,

ILLINOIS—Dist. No. 1: 9DAY is working ‘em
all FB. 9CFK is a satisfied user of a loose coupled

The Dayton, Ohio, gang have a YL of whom they
are justly proud. Meet Miss Beatrice Bourne, 859
Washington St., Dayton, (telephone number un-
imown!) who is the ovwner and chief op. of 8BI,

transmitter, rated as u 20 watt set.  9HZQ shut
down for an overhauling. $AFQ is on the air
again. 9BIZ is on the job agnin regularily. 9CGU
i practically closed down, The absence of  this

statin‘n euts a big hole in the traffic report.
the air. 9DYY iy working regularly,

¥

SLF iy off
SEIR iy trying

ADTF Qs using A on 180
sed down,

) is A very eommon thing with
9CA on 150 meters, and he works both coasts neapriy
every night. 9ABE s on the ajr again.  9AIC i
doing good work as usual, 8DXL sounds BB on the
C.R. but smears the air up with a2 mob of key
clicks. YRJT is putting un A new aerial and will
e on the air soon with the 260-watter. 9DLO in
using fone nearly all the time but does oxcellent
work.,  The fourth opr. has hlossomed aut at b4
and a new mast s up. We ean expect some
work from now on,  80TF is ahead in m
traffic for this distriet, ke is uging z loose ¢
transmitter, 9BRX is getting & AMDPE on
watter.  {Another une of those
the ammefer Teads in miles,)

a4 coupled transmitter,
meters, 00TV | s
Dist. No, 2:

pled
Bl

‘:,v“e
hirds that thinks
SBDF has moved to
Chicago and has taken the wid spark with him, and

threatens to open up with it
heard thai a few of the siati
meters on C.W.  Also that the age Radio Trathe
Assn. and the Radio Inspector are “death” on sparks,
i 9ARM has been appointed

Dist. No. Z: 9CMN has a new pole and avrial,
YAWQ finally worked a 6, 9BHH is using inductively
coupled C.W. Results, FB, 9AHJ lost his mast in
the big March blow., MG has not becin on much.
QEFQ is on the air again with a 100-watter, ACMCG
deserves honorable mention as this is his 14th straight
message report. SCXT reports trafic moving in good
shape but school QRM YOLZ works sixes and
Bevens most every night. S8ATT is doping out a new
aerial.  9CRX is puiting in more power and R
4TW is remodeling. 9BYX hus failed to get
his_tubes out of soak vet,
Dist, No. 4: $DCR now licensed for 150 meters,
S0P is remodeling, 9DWS is doing mauch i
mental work, 9CZL is high man this month,

Perhavs he hasn’t
8 work DX on 100

is doing fine work,

s on  repularly and huandles econsiderahle
DY is using eoupled ekt now and reports it |
Dist, No, 6: 9DVW is back on and i3 hav ng

pretty good luek. JAQD s ing ont very well,
ODNP is working dandy with a i0-watiter, 9NQR
started up again., 9CHU and 9ANP are sise getting
ready. @CDY is on once in a while. 9KD has taken
aver the mast at 9BQW, the lutter being off until
fall. 9ARB put up a neat 1 reeord  with  his
fiver. 9AKU is about to he given solitary confine
ment in s padded ecell all because he changed from
twenty to a hundred and then hack to fitty again,
It is the prize ormery set. The only dang thing
hasn't been gone over is the pulley on the north
tower.,  9CSKE and 9XBF have buen experimenting
on B0 meters, 9DVM hlew u fifty and had to ywive
the generator back to WABA so he is QRT. 9DPL
has been doing consistent DX and handling traffie.
HUT and 9DFV have been handling school exchanges,
Anyone interested eommunicare with DEV o GT.
A schedule is used, penerally with 9DIL, $ASA,
9DFV and 9GT, each sending their trafhie in turn
an_ Tuesday, M

Dist, No, 7

‘41. .
t Traffic is still slow in Chicagn., UBE
heads the list. GXBA-CD is still wetting out in fine
shape, using only one 5, () wat He has been
orted in every 10:8, distriet, ked. in fact 4
Canadian distriets,  All on low wave—I110. 9DKK
has just started up with a 400 watt MG behind his
tube and worked overy distriet. WCTT and 9AIO
thing out in fine shape. 9ARFE has put in a
er and is just about getting it goine. SALL
o0 much aceount tube trouble, BD-AAW
ing out in tine style on 111 meters, with 250
jug. YDWX has remodelled his whole siation.

W
9A0Y is still knocking ‘emi oul on tube and spark,
9L.Z is working the Gth and ith regulariy Wi'ftih four
He was

H0-watters, 9HL is back from Dartmouth,
one of the ops at 1¥YB. 9PO, 90LX, 8BGA,
are on and handling traffic in fine

irying ‘to sell his transmitter. on
avon  with 250 watt jug. HQ £ having
truible {from pl supply. 9BP now has OXBF for
100 meters. 9EDG will be un pegularly between 1
and 8 AM, ORI and 9EDZ will noi be on for a
while, 9BRE is heing aperated by A, Maxwell and
A, L. Charles of 9CCK

HIGH SCHOOL: exchange of school news by radio
has heen carried out on schedule between suburban
high schools with the following Iline-up.

Station  Tocation Representing Clounties

96T Highland Park Deerfield-Sheilds H.5. Lake

9DFV Elmhurst York Township H.S. gu %:az'c
00

8ASA Glencoe New Trier H,
9EEG Evanston Evanston H.S. ook
SCOW Maywood Proviso Township H.8. Cook
GDIL  Oak Park Qak Park H.S, Cook

Any schools interested should #el in touch with
SGT or 9DFPV,
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North &hore Radio Club has a loop receiver for
running down QRM. It is in charge of 9DHQ and
9EDG. Une illegal station has been located accord-
ing to 9DHQ. $9KHD is still clinging to spark and
is the worsi QRM-—sharing honors with SRC, 9EEG
will not be on until next fall. 9CCK got married,
Traffic: $CTF, 402: 9BRX, 839 GZL, 267; YABE,
202; 9CFK, 175: 9DAY., 1713 MM, 133; SDBPp,
123: 9AQD, 111; 9AWQ, 108; 9BHH, 92; SAHJ, 90;
QDBE, 85: 9MC, TR; 9EFQ, 75: 9LZ, 74: 9CMC, 72
ODXL, 71: $BE. 69; JAUE. 65: 9DVW, 54: 9BZQ.
56; 9BWO, bu; 9LE, b4; 8DYY, 53. 9BRRE. 63:
aBNA, 52: ODNP, 52: 9DAP, 44: 9BHD, i4: 9AQY,
42: DAAW, 41; 9AFQ, 38: OBIZ, 37: DAZJ, ub:
, B4 4 23 : OEHQ, 52; 9CXH, 31; 9BCB,
: 30; 9CRX, 30; 9DKK, 50;
10 9TW, 20; 9BHC,
29; 9DQUJ, 27: 9CYD, 26: 9ADG, 24: 9DWX, 23,
9O8W, 22; YALW, 29: 9CGV, 20: 9CHF, 19; 9DCR,
17; 9B1J, 16; 9KBH, 16; 9BGA, 16; 90U, 14; 9ABB.
14 9KEG, 18: 9VE, 12: 9DPL, 12: 9DWS, 123
3G 2 QDKH. 10; 9ATO, 10: 9AMZ, 9; 9DHQ,
71 9OVS, 6; YBAW., 41 9AP, 6 U

: 9ALL. 4: 9DHZ, 9DQN, 4: 9EJX,

4; UBYX, 4: 9AER, #; YEAS, 3; 9BXD, 3 9CAN.
1; 9DHZ, 46 9NQ, 13: 9EDH, 5,

WISCONSIN—Dist. No. 1: 8CCD leads district

No. 1 in message handling, with 9DTK second high.
Good reports were also turned in by 9ELV, aC]l,
gAAP., 9ATO und others,

Nist. No. 2: ‘The hest work is veported by the
Madison gang who are rapidly forging to the front.
Racine is woing strong and has the giar station for
the month, 9BIB, 9AZA reporis much aectivity in
Whitewalter,

Dist. No. #: 9CMK is a new station ai Fond-du-
lae. 9DUCT is doing good work on 155 meters. 9DRO
i% on regularly and works them all. W. W. Wick
is the new .M. of Bheboygan.

Dist. No. {: Traffic has taken a drop due to in-
erease of static and partly o the passing of 9BLF’s
five watters. He kept them hot while they lasted
but they died of over-work. He is now wusing the
old rock erusher io the disgust of the Sparta BCLs.
9ALI is first on the traftic list, 9CFX either has
a wonderful layout or is blessed with a glorious
location. He recently worked three California sia-
tions in une night. on 16 watts and can do it maost
every night. He is to be congratulated for ihe wood

DX,
Dist. No, 5: UDPR has installed a fifty. 9ELI
WHTH is iemporarily wsing a single

ix remodeling. i sing
wire untenna. 9CUGY has grown weary of replacing

five watters and is installing & suuad of fifties,
9GD s heing reconstructed, ‘The Superior sang is
getting organized under the Jeadership of W. (.

Bridges, 9BTH.

Tratic: 9BIB, 353; 90D, §00; 9KAR. 195 9DTK,
162 BCCF, 105: 9BLV, 102 9CIL 91: 9CIU, 61:
AT, %3; 9ADP, 82; 9EGW. 74: 9BMU, 72: 9BVA,
71: SAAP, 60: 9CYGQ, Hl: WAZA, H0: 9BLF, 50:
9ATO, 47: YRYE. 43; 9ELD, 87: 9DPR. 36: 9AGT,
85 9CWT, 82: 90T, 31: 9DBM, 30; 9BYJ. 30; 9DHG,
27 YALA, 1 BHSO, 28; 9AZN, : 9BQG. 25
ACHE, 25: BAKU, 22: aBBY, 2¢: ¢ X
a9 GAKY, 20 9DOT, 20: VL
GCPT. 18; 9DP. 17; 9EGH, 15: ¢
9AFZ, 11: ORKR, 10; 9A0X, 10: 8BMY, 43
V., 4; 9EIL, §5; 9COIL, 1: BTH, 1

OHIO—Dist. No, The new DS, is ¥. W,
Allen, Detiance, (hio. C1 iz doing consistent work,
RFU still on the air with his 250 .watter after blowing
a fifty he had borrowed from &ZY.

Drist. No. 2: #AAJ takes the honor this month for
district No, 2. SGX-8YAW-8ZE is doing good work
on his 100 meter harmonic. SRY says most of his
messages are 20 to 30 words long,

Dist. No. 8: Onr DS, is resigning and a new one
4will he suppointed in the new future hence no report
from Dist. No. & Sorry to lose Mr. Marsal as he
has taken s keen interest in amaieur welfare.

Dist. No. #: =®ER's tower hlew down. RAPR
worked several stations in the 7th distriet with am-
plifier tube. RCTB operates mostly on Sunday. SCWR
has another #ifty waiter and is going strong, ROGW
moved to Pennsylvania. SONL burnt out his last
H-watter. The wind blew SCNR’s tower down,

Dist. No, 5: BYN says irathic ix bhard to get on
necount of too many DX hounds, toe busy to QSR
and he intends to be ou all summer working the
west coast regularly, especially 6AHP. %P1, works
all districts and has many reports from HEngland.
w2NM has tried to comneet but is unable to hear him.
] . No. 6: Honors for Dist, Wo. 6 so to 8AK,
SBVX is putting up a real siation, RORC and REF
have nnt been on the air much last month,
Traftic: *BYN, 213: RAK, 253%: vCWR, 208
s ROVH, 193: *OHY. 172: 8ONTL,

RDBM. 100 .99 RGO, 81
LSEE-RYARE, 7T6: SCCQT, 690 8TJ, 6K
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S4AB,
s RAAJ,
*BRBH, 78:
SR, 8K

SBIU. 51; 8GD, 46; BAGP, 10 8CAB, 40; 8UHB, 86;
<DAW, 82; SABD, 30; S8DFF, 25; 8CTA, 2L; SAPR,
ap: 8UQ, 17: SBIE, 17; 8CMU, 15: SBWC, 12:
®BOHE, 10; 8CRC, 7: $AHY, 3: 8BGH, 2; #CSK, 13
RAVN, £2; 8TJ, 40, ]

SDLE, 60 WG, 59: SRY. B&: 9BN, 5Z: RALW. 52;

DAKOTA DIVISION
N. H., Jengen, Mer,

MINNESOTA—Dist. No. 1: Traffic during the
month moved through the central and western part
of the distriet. 9DOE captured the honors for greai-
ost amouni of traffic handled. A campaign has been

SV *oEqG

LA CROSSE
IICEN 9BNF.

t
MINNESOTA DISTRICT NO. 2

carried on by the D.S. to get new stations 10 handle
messages, Excellent support has been given by news-
sapers throughout the district in this work. 9DOE
15 the new (.M. of Duluth,

Dist. No. 2: 'The new N.8. N. A. Canfield, of
Luverne, is doing fine work in getting the distriet
organized. 2ANJ is just out of the hospital ai
Rochesier after having been laid up for three weeks,
9OPO is boasting a new brass pounder—a 10 pound
buby boy. (FB—D.8.)

Stations shown in the map are ready to handle
summer daylight traffic. ©Operating hours; %CPO
5:30 a.m. to noon: YBARB every day 7:00 p.m.; 9COF
5100 to 6:30 p.m, (keeping regular schedules north
and south) 9DCH 6:30 to 7:00 p.m. and Sunday
afternoons. ftations that will be on at various hours
are: OMF, MR, 9ANJ, $DDP, 9EGG, 9COF, 9AXS,
9DJW, 9SF, 9BFO, 9BVS, 9BNF, and 9DYR.

Traffic: 9DOE, 358: SEGU, 262; 9BMR, 166 9CDV.
142 ; WBAV, 127: y, T4; BABI. 7¢; 8AND, 543
OHAU, 47: SEEP, ¢ 9CGB. 37: YEGF, 22; 9DXT,
14; HCOF, 18: 9AXS, 36 9DIW, 7 9DDP. 5O;
9DYR, 20; OMB, 4: 9MF, 38:; 9SF, 23: 9BFO, 4:
9DCH. 15: $CPO, 10; 9WRC, 20; 9BTL, 41: 9BTT,
40; 9BLY, =0; 4D f: 9CTO, &; 9DQH. 161;

i WDGV. .
ADAW, 20: 9CSJ, 64: SCRW. 12: 90Y, 169; 9CZQ,

7: DABK, GX: 9DGE, 8%; 9DCJS, 40: 9AQV, 35;
a0VI, 3: GAWYV, 110: 9CXP, 756; 9CVV, 21; $BPY,
18y GHM, 14; 9AGB, 3%; YGZ, 6T oBMX, 45;
9DZF, 15: 9BPN, 9: 9BDQ, 20: 9ASW, 5: 974G, 21;
8ZT-9XAK, 165; GDEV, 48,

NORTH DAKOTA—The R.I. hay been thru the state
and given examinations, 9DKB is located at Fargo
again and is making s desperate altempt te get in
tonch with WNP. The spring siump is making its
uppearance but not seriously as the message report
for the wmonth shows. Several stations failed to re-
port which is another indicaiion that interest is
decreasing with the coming of warmer wenather,
Honors #n to Y9AMP for the largest wmessage iotal
with 9AEJ second.

Traffic: $ARJ, b5; 9AMP, 51: 9DFK : 9DNTX,
zd . WEBT, 47: OUH, 9: 9CS8I, i 8
Trafie—South Dakota: $AYD, 20,

DELTA DIVISION
W. W. Rodgers, Mgr.

MISSISSIPPI—-3ARP rveports steady QRN. 5QZ
had a very niece total, BAGYV turned in a good total
with no rubber stamps among them. BALZ s
starting np. HKR fell off in traific due to the sick-

nesy of one of the ops,

ARKANSAS—Mr., Daly, 5DQ, formerly .8, of
Srkansas Dist. No. i, has resigned and his QRA is
Memphis., A new D.S. will be announced later. HHI
i« rebuilding. B5EA operated but one night this
month. BB is working all distriets.

TENNESSEE--3K A blew his transformer five times

this month, SEK is woing strong, 5HMO uses “two
vl




hundred” and moves wobs of traffie, SAAZ is operut-

ing. BALV works both coasts on u i-watter. SNT
s with us once more. Old 5DA has hit the air
ufter u silent period of several months, SATE and
541K have mm%ni:datnd is 8 new station aj

d WM,
and SWE are
SKC i3 high man
8 arranged schedules to bheat old
ill he ‘lblP to carry on thra the
. ALK and 5

kesping

or the di
man QRN
hot season,

the

things

DIVISTON
1, Mer.

SOITH CAROL, IN A—i
zonointed 0.8

e Tourtean s

tions in (eo [X=2¢:)

v handling srafic, R continues {0
da tine vk und is letting b pe  know that
.‘g&avanndh is on the w 40T, has en up his home

Sav nnah and has moved t Grange, 1. on

of  his  health.  He was escorted to  ihe
eiannn v all the Savannah wang dﬂﬂ was given a
real send off.  {GL has done sistent good work
and has made {riends with all the hams it the sounthe
cast, und we hate w0 lose him., We all hope he will
det on the air a#t hik new home and th him all
the sueeess and gond luck there is, i Headquarters
w:«hea Chain ightning Hill—4GL" & world of Inek

“the siations in Macon have be on the air.
4BW has a daylight schedule with a siation in Migse
mmpm and is nushmv the iratfic over w Texas, The
K)M in Macon, i¥7Z | fion of the ink line
1 the ¢ aud Fiorida, 7, 40M,
and others make up this trunk line, and are
R itowards the uorth. 4PT, §s shooting the mags
ver into Florvida aud is 7ing dependable Tyice

mth,  Fu Atlanta 410, 4XC and IBZ have heen
wetive,  dXC has u number of Toreign stutions
credit, 410 and 4HS have gone west with (),

unt,ll
Considering  the

ney fitties r’i"lvl‘
arie, the
watt
icking tn
ther,
continues in he a trafiic state,
and traffie s flowing into and oui of Florida with
the same coularity s in mid-winter, We have a
i wood stations which will insure
routes during the summer months,

s dacksonville remains the oSt im-
int for the staie. heing in daily
Augustine, (rlando. "E mpa  and

x E A 4W7Z keep schedules with these
points and handle the bulk of South Plnrlda iraffic.
nhl]e ~xvecldh7m in_ bringing it in from +the

S schedule with Denver, and 411]
with Philadelphia, iR d Ak
g Cuban 2BV, making Jax Stations
Wh copled 8 rush msg from (Gaines-
'?Fllwar e it bv phone, and Q\Rd the
all in three minutes, 41U
7 n 2RY, Rd to Miami ,cop
answer irom 4 . oand Rd back to Cuba, all m
B0 minutes, This was not done through schedule,
wnd shows the dependability of the Florida traffie
voutes, 43B still keeps schedule with 40K and is
probahlv the most imporiant contact with Porto Rico,
4PI is now reaching out better, his joose coupied
transmitter does ihe iviek. 40H is keeping  wost
¥lorida opened up in fine shape. 4TC is a new sta-
tion in Daytona. and opeis up a seetion of the siate
which has heretofore been ciosed to velay traffie,

Dist. No. 417 is back on the job and works
Jax and Ht. Augustine on schedule. 4RO has moved
to Miami but the ser is utill operated by 4Il. 4d%
makes fit. Petersburg an important relay point. PB
is back on the air. 4B, remains one of our froemost
mesgage  pushers, {LR has gone back tn RAQP,
Sorry to lose you, OM. 301 has returned io 370,

Dist, No. 4: 4DL is wide vpen for traffic.

Dist, No. 4: {CH is on regularly and keeps Miami
open for traffie, LES started up and is operated by
4DP. 1QY of Ft. Myers is making u reputation for
DX and has become an imporiant relay point hetween

QRM from the YTs.
tubes. the gang in
business pretty swell

and  the bmrial
#in seem to he
uurmq_ the

<

north and uth #lorida,
Trmﬁc' (R, 183: BOT, i84: ‘-SEZ. 1027 417, %6:
AO0H, 43 MU 36 48B, 35; 4S8, 32 4
1QY, 26 1JZ, 411, 14 t'l‘X 2y
4['?. 25 474, 105 4BG, ¥x: 310, 50; 4KQ,

VI

;HDPV{VFNT DIVISION

NE.RRA.SKA—fQAFC i
mouth, followed elose

aie for trafie ihis
Y. OKAK and 9AWS,

et orthen Nebhrasks
2l QRN ‘«)BNTI
sistent £ distriet.  The

Omaha i
maost e

OHG and

rka, N”[T
tions ,n'(u

1hc= monih, = huf town
ving up the old ¢ L
up ith eull 2BFG Il)(b-w;«‘rmr
: "I‘ is on the ,ur regularly with a dU-watier,
has i new iransmitter, Q(‘MK

. BAWS iried out the wiven
put 4 healthy amops in the air with &
t 1BGF Tnner iy singed 4i

i Trathe

MESRAYES 0 nating i
Show, IR0 of 5 d
Nebraska.  This distriet inmh rhp men in
although the artual number of stations ig fess
are all reporting vegularly, SAFR’s halvard N et
by s delegation of B( Ls, but thanks to his well
teained pulley, the vape dumped the track und the
antenna staved up,
T .

affic: 9 370 RAKS,
YELW. ‘JBXT 19
T, 3 11: 90
LIgTel a\ i
‘.)1\’)” 3 RN,
MIQSOURT—UM BLG Iost an seriai
in the storm but handled trafiie anveay.  ANT s

handling traffic cvn {one,
dre geiting ong

has heen

nd SKKF

A tree fall on the
frnun results, so he 1t &
2 and put in 2 hniled owl
GROS “has s hut down, 9AJD is on the
ports no [ "4"1)(1 rings up a big
f-waiter te of heavy outside
2 and A 203 exploring the in
t recovering from sn iltness
ocks the hall oyer lhp fenee
Who said the wang
Denver Radio
GNP hearty
th i

l'hp Tiew
the «

‘whnw 7

the vang

] 'IBLG

'Traﬂm H

s HBUL

IUWA—A.. LML at iow ehb
this month., The gang staged a ham canvention ai
A ou the isth and 19th, with 1%0 and 200 hams

enda‘m‘e. BT was present and Fave  some
mteresrmxv talks on low wave transmission,

ai S. says that vang i very slow in

rett rts in.  9NDST., GCHN, and 9BCX

are still going sivong, 9BCD is back in Clinton and

u 80,

is installing
msgR, this month.
work on the little

IBGH leads the wang with 275
SAYE and 9DAT are domq good
bes, 9CLQ is working ‘em on a
E()-watter and synecveel. Jack H. Duncan, 9BRS,
1857 East 18th Si. has heen appointed C.M. for

Toes Moines,
Traffic: 9AYE, 10; 9CLQ. 100; 0RGH, 275: 9BCOX,
112: 9FK, 42: 9CHN, 78 L, udu: 908, 14,
h‘\N\AS—D!Rt. No. 1: QRN was  worse this
month than a good many hot summer months, 2CFI
tried sink rectifier and passed it wlong in favor of
the old chemicai. 9BVV huudled s great number
of messages,  OBVN handled 315 messuges and
handled all the irathr- Sast fmm the radio show in
Denver ¥.B. has been too busy for astive
work. 9DHB Iost one  H-watter and thres
IBXC and 9DLM are on the jub ull the time. &
was heard in New Yeaiand on three 3 watt ruhes,
Tist. No, 2: O9KG, a new stati is going in
Yates Center. SEJC,

TOARES

on
PAYP and 9CCZ are off until
fa24
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fall. WEFU sports a new Hb-watter, OHFU heard
French 8AB. (F.B.,, OM,) YDES is steady with his
HEFA was off. 9ABYV is at it again strong,
9CCS i remodeling.  9AVG js siill doing great DX
on & l0-watter. QAIM js there us usual. 9BRD
worked 4 siates and handled messages in daylight,
using a tender 201A., (FR) 2RIO worked 1250 miles
on a S-watter and handled 2 wood number of mess-

Y epm‘tq

ages, Old 9AEG in Bl Dorado is coming to life,
Trafic: OCKA, 53; YHN, 36: 8IW, 49 9DVI. i5:
QCRO, 70; 9AJV, 15: 9DMX, 6: 9RHT, 84: 9BVN,
218,

NEW ENGLAND DIVISION
. Vermilya, Mer.

MAINE—1ADL sends in his iirst report, 1ALK
has a 15 warter. TASR is using "3 tubes, 1AUC
is using = Hartley like 1XAM. LAUR  worked
British 20D and shoved u message across, 1BDB is

changing w0 Hartley and 3" tubes, 1RBDI was off
12 dayz to =0 ta the cunvention, Foreirn schedules
kept M) wame as usual,  #8-RY added.  Worked
28Z-NM-OD about five wpights a week, 287 words
px to wZNM es 2 otr mses of 80 and 20 wids the i5th,
Wkd many 6s and TBJ. 1BQL i dismantling his
set, ICIB is on with & 50 coupled Hartley, [OTP
has his 50, Tie race wid 1AUR next month. Fivery-
body welecome,  TEF DX 9RUK, Good work, HM,
1GA wkd Missouri and  Minnesota OK.  1KX s
waiting for some new 5" tubes but going just the
same, IPD cx-1AWQ s on with us again, [VF
hay changed to 10 watts CRAC and is much better,

NEW HAMPSHIRE—1AZT is turning to W,
Not =0 with 1BT¥F. 1YB is siipping a little. ‘They
eomplain shont non-delivery of messages. IBNK is

on again, 1ATJ had to build #n addition on his

shack to get his new OR.S. appointment in, IMC
is buiiding s new 100 watt set.
¥ MONT—ICPO is back irom the south. 1CQM’s

fubes went west, 1LA and 1CKD are
IBDX is having hetter luck with his
wetting wut with a receiver-transmitter,
working en a rectifier—they need one,
FEASTERN MASSAuHU\T‘TTq Pist. No. 1: 10Y
will blossom forth with a 50 in the fall. 1LM hasn't
heen able to he on duite as much as usual, 1TAOQO
eame through with a good report, 18BBK has apened
np in Newhuryport, 1PP is dmng very fine work
on his flivver coil OOW. 10JIR is out for haseball
& doesn't get on much, TAAC-Z0 s dmng his usual
DX, 18N says QRN is killing his DX, 18K is ihe
star traffic station this month, 1AF-XJ is earrying
on_prefty vezular communieation wlm Fngland.
No. station in this distriet is
. Foreign stations worked sare British 2KW,
F, 20D, 5LF, 284, 3NM 28H, and 2WJ, 3 h
P(’II PUTT : Freneh 2CS. IBBM h
made n short w i and has copied a o
foreigners. VOM s wttmq out presty well. 1AL
got going again, and is reaching out m fine shape,
1AQY's traflic dropped. 1ALL has received a couple

getting out FR,
set, 1407 is
TARY s

more reports of  his Msznah from Engiand. I1SE
came Lhrouph with his fine vevort. INY is on with
a 15 waster and is QSO nines consistently. {AHL

has rebuilt, Two wew stations in Mansfield are:
1ADM and 1BBQ.

WESTERN MAbSA('HUSETTS-Illst No. #:
LARFE will be wa consistently with 50 watts after
the middle of June. 1VC i h(wk on the air and
1ARE is an more or less,

Dist. No. 41 1KO has been on the sjek list. 1VU
is back with four fivers, 1AWW is shutting down
for its annual repairs. 1CBH has twe fifties.

Dist, No. 5: Both iCT and 1AKL are active sta-
tions but neither reports. 1KC veports a searcity
of messages, ]

Dist. No. 6: 1BOM has seni two fifties west and
is now on a five again. 1BSZ keeps a bottle of smell-
ing saits handy as its about time his 250 watier died.

Dist, No. 7: Bates says that reports for Worcester
have been very unsatisfactorv—not from lack of en
operation, but from =xlack reporting of activities.
C.M. Curr has been very il

RHODE ISLAND—Dist. No. 4: 1AAP is slamming
ont in all directions and doing exeellent work., 1TANX
i8 going good on one 50 watter. 1RBV has shifted
to the 1QP ecircuit and has received cards from Eng-
land, California, and Porto Rico. Not so bad for
four fives. (Shhhhhh) 1200 volts on the plates
tho. Hi.

Dist. No, 3: 1BQD is the only one that is holding
up this section ai present. HK gets on week-ends
but doesn’t have time to do much.

CONNECTICUT—Renorts are coming slow and
traffie is scarce. due, no doubt to the nsual Spring
Fever. 1BIL, 1AWY, IND, and 1BHH reporied no
traffic handled. Wany thanks, OM. [ wounld like o
insert & warning that if the new 0.R.8.s do not send
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in their reports each month, whether they handle
irafic or not, sume ul the new certificates will he
called in for caneellation,  1AJP sent = wmsg to
his brother in Italy  rvecently, and goit a reply.
Hws that? 11V is working English and Dutch sta-
tions when vonditions are favorable. 1AVW and
IV and I1BM are logging a bunch of foreign sta-

tions, 1AXN blew & &0-watter but ha< another to
iake jts place. 1ZT,-1PA saye the S-wutters sure
do perk at his station. 1%L was reported by 6AKW,
using A waﬁs { DM

Trafie: 1AVI, 47 KP, 14; 1AH, 54: 11WY B 5
YAYR, 45: LAYT, %715 1110, '142: 1FD

16: LCDE, 08 IMO, 67; IMY, 142 IBGC 4(1

81 1AJP, 25 127, 1IV “71: 1BM,

ADI, .{k
20

L 1AS
. &: 1BDE,
102 1RT.$, 11: IBNL, 28;
:; lBUB i18; 1C¢DO, 15 iCIR,
; 1CTP, 15: 1EF 1
1PD, i0: 1VF,
o T, 387: iKL, 2:
61 ;7 IRJF, 48

: IBHR,
1YB. 145;
LATI, 59: TAVL,
21 LAFN. 16; 1YD, 71;

46 3 BBP‘ 263 1V'U, .25 IAAL*
21: 1BOM, 14: IPY, 17: 1AFA, 1 . H

10: 1BIU, 0 (AJK, 9; 180, 7 1

PXE, 10 IAQY 7% 1ATR, \’:

LBTPF, 40; 1AYT, 28 1GSS, 50;

571 1SN, 14
10: IPP. 561

IAAC-ZO, 107
TAP-XJ, 2,

: ISE, 18: 1RM, 1%: 1AJA, 104
51 TAAP, 64; 1BVB., 180

N()RTHWFSTERN DIVISION
Glenn B, West, Mgr.,

WAbHINGTON—'mehc vnntmue-\ to tall off,
iv on account of tuhe trouble ov
Fever.

Dist. No, 1: “RC wax off for two weeks on account
of u blown tube but is nn again.

Dist. No. #: 7FD is away so we have TADP ue-
tmg M. TMA, = new station, shows great passibili-
ties of heing a good relay station, ”lH takes the
ecake mr reia lzg most msgg in the city. 7TADQ, TFD

'L 53
1RR, 20:
1BQD, 132,

Most~
just plain Spring

TABL, A _aud TADP all helped to make a
better total. TAIB veceived a message from WNP
under & broadeast. TABB is back again.

Disi. No, 3: 7TWS was the unly one that reported
handling any traffic. TFS, 4 new tion, handles
a bug wi a wicked spead, TAIF will be shipping

out to ses anytime. DO seems not to have enough
ambition to start up his fransmitter asain,

Dist. No. TNO heads the lish as far as messapges
are eoncerned,  TRH with s 10 watter gets cards
from all distriets, TDI ¥ in mourning aver his
tone departed 5 watter. 7TAGYZ using a 10-watter was
QSO Georgia, TKV is not doing much. THC. TADF,
and TLH arve down on the lower waves and doing
fine swork, VIH tried the real low ones (115) but
the R.[. convinced him that 150 was low wnough.
X was doing fine work until his fiver joined the
ranks of the Dlead Ones, 75F has been having hard
fuek with his 250 watter, 7AHA was on every night
until his fiver failed him.

Dist. No. 6: 7AX holds high traffic honors also
works #'s and B8, TVN holds his own with a
Ift-wutter and does fine DX. 7GR has worked a 2
in Montreal, TV¥Y worked 2BRB completing all dis-
triets, TAJY worked a New York R 7BJ says that
the threes bother him a lot when he CQs.

Dist. No, 9: 7TRY put over s nice total.  Also
7Q( TEE-ZX being QRW is not ou much but
pounds brass durlnyz spare moments,

Dist. No. : TAT iz back again with a wreat
wallop. In his back yard stands an R0 footer which
surely accounts for it. TWA is handling messawes
oceasionally,  TGI gave a few mses, u lift. TER
and TSZ have been keeping quiet.

OREGON-—The handling of amateur messages has
inereased somewhat, altho the DX eraze iz still in
our wmidst. Al the zang are especially camping
around 220 meters trying to get in touch with WNP,
Statie seemed to start early, but eaxt coast stations
gtill pound in as well ag ever.

Dist, No. 1: 7IW and 7GQ are working ull dis-
tricts, much to the downfall of their school work,
T8Y and 7JU are both doing good work. 7TAHZ
promises Lo be on more as soon as he moves tn a
better location. 75Q ix now on agsin with two
fivers using 87 tfube rectifiers. TQT. 7QU, and
TOH are moving all the traffic they ecan get hold
of., They hfmdle lots of biz for the college. 7THA
is off the air,

Dist. No. 3:
in the morning.

TES reports QRM from NPE early
TALD is using a eombination of a
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b watt and w reeceiving tube and gets out in good
shape. TAKH veports his hook celear and ready

for more.
Dist. No. 4: TAKE and TUT are the sialions at
nt. TT0 s again on the job with a 50, 77T,
TAEK, 7TAV, 7TAIP and TCW_ean be heard any

7Qd reports too much QRM from magrried

79D, TEM and 7TQ are Joing most of
the work. 7TQ has his vew 70 footers up and is
getting lots of ku'k using series eondensers.

Dist, No. 4: TABY is deoing all of the northern

work of la

IDAHO—Dist. No. 2: TACF has put Buhl on the
map for the first time, 7TOB is at it in the same
old fashion with his “kpock-out” transmitter. <10
has wood lueck working 4's and #s as well as the
closer ones. TOB m!ks like he is going to shut dewn
until next winter, GW is becoming a  regular
nwl TGX s vrex‘hn;z 2 new R0 foot trower. STUT
is \,*,nrhmg eant with ease,  TOT seems to be silent
now, TFT iz now operating a commereial station
in Alaﬂca. TLN longs to twirl the knobs but his
school work, plays, ete. just uunt let him,

MONTANA—The usual spring siump has not
affecied this state, On the eonirary more stations
have heen heard and message totals compare favor-
ably with the wmore favorable winter months, A
wpeenliar phenomenon has been discovered. For years
many of the best stations in Montana have not been
This is partly explained by the

{ the stations are using the short
nut m‘nbablv it is due to the faect that during
cning  twilight hours the ether has
1\ecuhar prt‘mernes which it quickly loses nus soun as
darkness settles down,

7¢O again takes {irst honors for the siaie as well as
for the whole distriet, for consistent work and num-
ber of messages handled. The most active stations
in Montann. in order of consistency are: 7¢O, TACIE
TZU, TAGEF, TAID. 7IT, TWP, and YEL,

[)ist, No, 1: 7TWP reports some loss of interest
due to spring fever and mrreawd QRN, 7TKZ is
going  in good style, TAGF & on the air a f
minutes each night.

Dist. No, TACT is the most consistent siation
in the distrie JIT and TEL have heen pmu-qu
glong as usual. TNT is often heard using an
on the starter waves,

Dist. N, 3: Same as snal—DEAD from  the
bottom up. Onr only hope & TKIL.

Dist, No. 4: 70C ot as regular as a eloek

) s
and handles messages like & teran. TAJD lost a

txme.
life st pre«em.
Dist, No. 73

s-watter during the month, 72U’s second op. kept

the ether hot and 2 gued number of msgs were

handled.

Trafie: TABB, 123; % Wiy TGE-ZX, 31: 7AF,
2 7: TAHZ, 10: 7

10; TTH, 114; 7
TADP, 10; 7
TOR, 2%; TRY,

"RC 30: TWS.
i«? : 9TT, & TOT,
é-" H lMA 3

CTWA, 2T
TWP. qay q

PACIFIC DIVISION
McCre n‘. Megr,

CALIFORNTA—Dist, No. 1: GAVR-AUBE waorks
all districts using a bho-watter on 159 meters. GALK
put in a sevies condenser and works each coasi regu-
iarly. 6 and hBP‘(‘y huave consolidated
and installed watter, with which they work

every distriet, w re in on C.W. and phone
GANQ goes io (ollege so don’t get much chance fo
be on execept Paturdays, GXN-6ZB has been doing
eomsiderable  experimenting on  the Iow  waves,
GAWQ ot the San Diego High &chool has had it's
ficense suspended for being on the air after # P.M.
SBBE and JT both old spark hounds are on now
with (LW, 8AQJF works the fellows avound town
on a reeeiving set.

Dist. No. 1-A: Catalina Island: ‘There has been
an evmre change of wave-length at 8XAD-82W. The
500 att Weﬂtern Elocirm is on 178 meters, The
250 watt G.E. is on 216 meters, The 100 watt W.E.
192 meters,

i on

Mst. No. #: DX we aems to be at s
best Al the present and many Hons are working
every district without any trouble, GBEG lost another
stick. 6LJ suffered hard luck by having raost of
his heap burnt up. He fnally got back on the air
agnin and is doing fine when operating, GAAO-

X

BCUHV is using 100 watts and improved his radius
a lot. 6BVG is working on low waves, BGKA-6XBC
also has been down on 180 or below and is doing
likewise. GALG-8ZBB Isot another one of his sticks
and was forced o QRT for a while. GNB has been
working everything, GBRO is still using AC on his
plate and sure raises eain aronnd the eity. G6MH
wag foreced to quit by puiting 110 volts on hiy
filaments hy mistake., APl seems to be irying to
wet his wave up as high as the navy ares and aimost
has ded. GUNL don’t know how io use sany-
clse than a buzzer and does good lncal work
with it, 6BRA raised his antenna and has about
twrice the wallop, 6HA and BEB promise to have a
real wallop when they get going right, GCMR
finally eame on after suffering “from the loss of his
tower, SCMU has a 50-waiter and surpasses his old
wallop. GBRF is going to raise a new stick, 6PL-
OMG have been searcely heard on the air, 6AQD
hasnt been heard for a long time. &UGS 8 a new
station in Hollywood doing good DX, GALF and
hALH have been making plenty of noise. 6BVZ
elaims that his DX is 4% siates, TABR's hrother
as in the city and visited a fe W the gang. hAl}‘('}
is going to move to the country. HBWD is handii
a bunch of rraffic. &PQ is !osing‘ hiy welcome with
the bunch zround L.A. because ol using an untuned
«Very mueh so}. {Plenty broad)., 6BWE does pleniy
of good DX, 600G, 8 new station, promises to have
50 watts going pretiy mnck GKE eigims the same,
6BIC has been reaching in all diree tions.  The bunehr
seem in earnest as io all the tests that are being
run aud can’t wait until the next one starts.
i beginning to handle traffic and has worked
and 4LI~—-Mex. BX. BB 8 olt great as
working the east coast regularly. GBTUR has not
b on muech b t ajl districis but the third have
3 $ and has
mmtrol 50 that he can operate
SHMB has one stick up aud hopes
SNE  was reported in New

usual

b

installed remote
from his hed,
ta pound brass soon,

Zealand the first week he was on. SWT was on the
air three duvs with a detector tube, 600 on plate,
1 amps. SAUR finally got his cage antenna up.

SCMX had 2 hard time with » Y.L. and finally gave
np radio. &JA is going to put up some new 8H
faot sticks, 6BOS gut m*uuamted with 2« Y.L.—

enuff said! ABQT is on now and then with his spark.
BAKQ ex-0ARB had a sireak of bad luck. While he
was away someone stole his recelving tubes and

power tubes. 6IF is married, but is on the jub with
5 H moves so much that the radio in-
ntor eat’t keep his QRA correct,
Dist. No. &: SCDG is our star station this month,
GBLY has goiten several ¥s and suceseded in hook-
ing up with some nines. GMP has been raising uuite
& noise with a [l 5 1ill just lately. GQR hag his
fifty working east mow., 6DT Is on the air. GAVV
in to be complimented on his building up distriet
Nn, % and increasing activities to the extent of mak-
ing.a district out of that which we all considered a
wide place in the road as far as vadio aciivity was
concerned—A. DM

Dgt, No, 4: The landslide to
caught 6LV, He reports worl
3 the tirst night on 150, &€
districta bat one on so called “five
is on again using 3 ph 300 eyele
chemical rect. and no filter but it
hatis,
at all this month. GXE has been working on 110
meters all month and has worked across country
many times. 6CJK is handiing a iittle iraffic now
and then ax ave SNX and 6APS, SZAU-ATC is
off the air due io bunilding & new antenna saystem
and tower, @ZAR-8TV blew his ffties but put in
ten watts (¢} =nd » coupled Hartley ¢kt and o
eeaded to work sl districts. One February 2% 6ZAR
6TV heard a very QRZ A,LCW sig on about 110
meters that signed g2NM, acuw
gonfirmed this pec nor\, which ¥
Loss Thnuer using one stage of AF i
changed to coupled Hartley and ail distriets veport
him much better than ever hefore. BUN-GZAT i
on again,  6BZ is ronning with R.A.C, on about
195, GAME »till hangs on as our star low power
station. This month he on sxg‘hf nights but was
heard in all but 4th d rwt on 24 warts input B
hatts for supply. He iy using a big antenna wnd
working about 20 wweiers below the fundamental
on 155, As usual. 4ZBU-RIH worked all districts,
5OTB, MG, J13, 6MP, sent message  reports.
B jost his poles i1 a wind storm. GAMG lost
I eomplains that tsgs are hard to wet, 8TV
a pole and a fiver, 8¥Y is off the air for a while,
vorked 8BFF in Oakland who was using a fiver
h four volts ou the wlate,

Trist, No. &: ix breaking up the cther in
San Franeiseo w a 280 watt bottle. SCHL is
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short

waits,”
Juice
sonnds

with »
itke B
6NX says the gnys didn't come throurh well
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#till heing kept uwuy from his radio set by the
mysterious person. BAWT is not on the air at
all lately, GCEC thinks summer wx. is the best
for DX, he expects to come on with a 100-watter.
GCET has been laying off for a while. 8RW believes
in business before pleasure so has not been on much,
Qld dame vumor has it that GCLV will shelter a 100
watt set. GUKF must have robbed a bank as he

now has a 1000 watt 1000 volt M.G. and he will be
on with 150 watts,
with Low Loss
watts soon.
and QRP on & watts.
bl-watter.

6CMM has been fooling around
Tuner, 6BUF will be on with 20
SAUT will Jdiscontinue his 100 watts
G6HBQL: repurts DX FB on his
OW xs doing B on 10 waits,
GRQL, 54: sCMM, 22; ACLV, 93: 8CKF.
10 hAUU 503 6(}EG. 4: BCET, 15:
JCHL, 33%; 6RW, 11: BHEFY, [#: 6TU.
. 6TV, 14: 6ZAH, 10: ¢CEL &; 6ZBU-
21:; 6AMG, 10; &CJID. §; saMP, 30,
i6; 6LV, 202: NX, 17 6CJ K.
SBRF, x5: GALF, 5: GUBE. 25; 6BWD.

08 OMG, 17: bAL(: 6Z4BB, ©4: 6NB,
121: 80GS, 6BRA, 1£: GBVYZ
O-6CHYV, 7: 6CNT,, 110: 8AJQ.
B: lSRF. !" L-AGA 5y 6BNG, 40; 6AUR, 10;
6BQS, 1: GCGW. 46 8UNH, 6; 8JA, 427 6WT, 6;
8NK, 14; 6BUR, 106: GBBW, 73; &CTX, 9; sLJ.
14 BA’VR; 209: AALK, 185; 6ZH. 70: 6AHP, §87:
GAWX, 12: RANQ. #; ABNY, 9.
ROANOKE DIVISION
W. T. Gravely, Mgr.
WEST VIRGINIA—Traffic was veey short, imany

of the stations in Wheeling being put out of com-
mission by recent storms . BAUR v~orked 30 stales
in the past month and pathered but 20 messages.
BAMD worked 43 states in less than 15 days and
only g0t 9 messages out of the bunch. The active
stations anpear in the trafhe list

NORTH CAROLINA-—Not a single report from
this (1d North State.

VIRGINIA—D.8. Carr has the uxe hanging over
some of these birds that have stations and don't
use them, or use them and fail to make a report.
858G is out of commission. SMT is re-building, 'The
average delivery of tratlie at 3BMN’s station is 10
hours. 3IW is also 3XAR, ADT, at VPI Blacksburg,
is one that has recently been developed by wome of

the students at this Institute. 35BZ has recovered
from his recent disaster after the storm  Iaid him
iflat and is wetting out all over the lot. A storm

dnes good sometimes, Hi! )
(1f you fellows in Virginia want the new 0OR.S.

certificates, you had better wel busy and make

application fur them—T.M.)

Traffic:  30KL, 40: RCXM, 44; SATC, 40: RAUR,

28 8IW, 24: ZDT, 23; 3WZ, 17: 3LX, 14; 3BMN.

12 4SP, 12 ¥BPU, 11: 2BBM, 10; 2AMD, 9. 9DES,
@ BCA, & 3: RALP, 2 3BZ, 12,

SATB. 5; 3A0T,

ROCKY MOUNTAIN DIVISION
R. Hood, Mgr.
9CAA T 733 Mses
oW,

3 tedman Denver

R,

£ OLORADO—'%BN which was set up for the Denver
radio show put thru 1450 messages during the ithree
days duration of the show. $CAA is one of our
sieady siations so he sets in the hox seat, RN is
already making itseif known but this month shows
the mreatest trathic total this season, 9AMR has
no treached his stride vet. 9HEEA has been on and
moved traffie.  New relay ceriificaies have been

issued to 9AMB, 9APF and 9QL.
All the stations in district No, 2 rveported. YCHT,
Bome

401D, 9CDE and 9DFH have moved traffie.
CANADIAN

April has not been very good for radio
from a weather point of view but a couple
of outstanding events have taken place.

Pirstly, the second division managers’
tests were unsuccessful except in  the
eastern portion of the country owing to very
high static which covered the whole country
and which in the eastern portion of the
country took the form of an electric storm.
This failure however was counteracted by
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very strong winds have vemoved several antenna

systems.

Tratiic: $AMB, 95; aBUN, 150; 9BX(Q. 16(; $CAA,

T33; YWEWA, T2 QQL 503 ‘)APF 190; 9C TY 852 1

9BN, 1450 9ABC, : 9BIC, 11; 9DTE, 214; YDFH,
15; SLH” o ; QLLD 33, (!(‘DE, 29, QEAE. 1686,
WYOMING—TNR leads in Wyommg. THW has

been on regularly, 720 and T4V have heen off the

air.

Traffic: 7NR, 85: “@D, 10; "HW,

15,
No report had befn received f{rom Utah Avpril 26,

WEbT ULF DIVIQION
.M. (,nrlett Mgr.

New O.R.5. certificates were issued to the follow-
ing: 5LR, .,J\ AQ aand BX down in uld Mexico.
BZAE, L. D. Wall, bas been appointed D.S.

Distriet No. # in Southern Texas.
GZAV-TNG. L. Moffett, Jr. has heen appointed
(M for Oklahoma City and the County of Okla-

for

ho

F.CV J. 8. Braun, has been appointed €. M. for
Waco u#nd MeLennan County,

The new O.R.8. ecrtificates are being “‘dished out’”
ax fast ag the necessary data can be obtained from
the field, Le., from the C.M.s and D.S.s. the certifi-
eates properly signed and made out. The work is
necessarily slow. Division Headquariers ig taking its
time in issuing these wvaluable certificates of honor
to the reliable relay siations. A number of appli-
eations ure un file—just keep cool fellows, you will
get yours or you will get a good and sufficlent reason
why vou do not nualify.

Our message traffic dropped off some wmore this
month as did the total numebr of stations reporting.
QRN had something to do with it,

HLR shipped back into first place again with a
total of 440 real messages, .

NORTHERN TEXAS—HDW and SLI are taking
care of the bulk of the relaying at Greenville, At
Denison AAHC is out of eommission, but BAMB is
holding the fort, Dallas is represented by bAJJ,
5LR, 6HY, with BANO helping out at BLR. BAJT
and 5L.R are QSO Mexico City and Havana every
Tuesday night. At Ft. Worth 5§MZ is the only sia-
tion reporting, HBD represents Arlington,

Dist, No. 2 handles most of the traffie, 12 stations
l‘eporting——lﬁ of fhem repurtmg E g\md bateh of
messages,  Traffic is moving throughout the dxstrlct.
Traffic: SLR. 140: 5AJJT, 243; 58D, 109; 5AJT. 102;
50V, 80: 5AMM, 64: BABW, {4: BAGH, 34: GADH.
6R; SPH, 97; SABT, 1: 5CT. i6: SHY. 30: 8BD,
#7;: HLI. 21; BAMB, 24; bMZ, 92; 5DW, 35; 5QW, 30.

SOUTHERN TEXAS-Dist, No. § seems to be rep-
resented by 50C and 53PK of Port Arthur on the air
most every night, und traffic i8 moving OK.

Pist. No. 7: BHZU has sent his entire set, trans-
mitter and power nlant to ex-5EN, who i now in
Bogota, Columbia, $.A. and will install and operate
an amatenr station there. SALR is the only nther
Austin station reportmg

Hst. No. 8: San Antonio is well represented by
5TUX: fnew QRA R. W. Carr, 1020 W. Woaodlawn
Ave.) BMN, 5WP, 5AKZ. 6KZ and 5ZAE. 5PS is
doing the trick out San Angelo way
Trafic: BEZ, 29: SAKZ, 95: SZAE-BGB, 10: 50C,
10; BPK, 44 5UX, 22; 5AKZ, 105; BALR, 41; 5ANF,
11; EPS, 14: BMN, 6,

OKLAHOMA--Dist, No. 1: BANF, is holding the
district down all by his lonesome.

Dist. No. 2: Traffie movmg fairly well over this
district and ":G A, 5XBF, 56AJQ, 8ED are respunsible,
while over Sapuipa way SAAW is on the job.

Dist. No, 4: HAGZ at Ringling and 5AHD and
BVM of Norman are passing them along for this

distriet.

Traffic: HAJQ. 15; SAGZ, 41: 5GA. 11; 5AUD, 35;
EVM, 12; 5AAW. 16: 51D, 7 5XBF, 5. New MP\ZI““‘
ALG-58C. 16: BX, 25,

SECTION

the success of an impromptu test of the
week end of April the bth-7th., These tests
were conceived by 8WS at Port Arthur who
told the gang to get on the air on Saturday
night the 5th and try and work a message
across direct from KEngland to the West
Coast of Canada and back in one evening.
The message was duly started by British
5KO in Bristol who sent the message to
(anadian 1AR at Halifax. 1AR promptly

XI



shoved it on after a delay of about ten
minutes during the iime that $BQ and & sWS
were houkmg up and guave 1t to ,»BQ in
Kitchener. #BQ handed it to 3WS in Port
Arthur who wfter o delay of half an hour
gave it to 9BX in M rse, Saskatchewan.
9BX shot it along to 4DQ in lean, Alberta
who had frouble for some time in getting
rid of it, finally handing it to BCT who
started i'he return trip. It was ton late in
the morning however ito work it bhack to
the east coast and the return message was
not shot into England until the 7th. However
the success of getting it across from Eng-
land to the West «r of Canada during
one night was pretty fair glory for thuqe

: rmed, The amusing part of this is
hat in every ease _bta,‘rlons in the large
cities were not used as neither Montreal,

Toronto nor Winnipeg were in on the relavs
although stations in all these cities were on
the air.

The short wave business has been grow-
ing rapidly so that ot least m% of those
Cunadians heard on the znir the present
time are down around 150 me:-.,ers or so,
This is first rate work.

Another excellent thing from the Cana-
dian point of ew is ’che recent decision
of the Department to allow operation of
transmitters in Canada on any wave t
tween 125 and 150 meters and between 200
and 225 meters instead of the former
arrangement of set wave lengths. Incident-

Iv his change ¢an he credited to the
Ee 1*t9<v of the r«ubermfendent, Mr‘ Ed-
wards, und was made st the requesi of the
ARR.L. through their Canadian Ceneral
Manager. In respect to wave length allow-
ance the 411&: n amateur now has it over
his tnited States cousin like a tent for
which we hd\’!-‘ Lo thank the progressive
nature of the radio branch of the Depart-
ment of Marine and Fisheries und the flex-
ibility of the anadian Radio Telegraph
branch which enables the Department to
change allowance of wave lengths ut «
minute’s notice to comply with the develon-
ment of the =

4

e-r

E DIVISION
’ﬁrrett Mgr,

IRT 1‘emrh< things in I\nw Brumwu-k are getting
hetter, " northern New

Brunswick, Al N B siations » uested to re-
port to the A DM, ‘f. B, Lacey, » N. B, Power
., 8t. John, by the th of Ha(h month.

In Prinee Wdward Island the total amount of

stations  working is still the same as last month.
The A.DM.. Walter Hyndman, of IBZ, made a wreat
hit with the Halifax gang at the convention and
hig station is again on the air. Major Keith Rogers,

PAK, has heen on the uir on short waves for the
ﬁ&hf reonth and is handling traffic in fine shape.

Cape Breton Island is cnmmg alnny fasi, 1AW
should bhe on by the time this is in print,

Hahfax the ecenter of activity, has performed the
miraculous. The (arrison has had ten stations
in operation for gome time zand ench one has worked
atations are 1AR, 1BQ, 1EB. 1DT, 1DJ, 1DF, 1BV, 1DD,
atations are AR, 1BQ, 1WB, IDT. 1DF, 1BV, 1DD.
iDQ, and 1EF. All have r{nne it ou less than one
hundred watts input.

IDJ holds the honored position of heing the first
Maritime station fn eall and work FEurope with one
TV-202 with « #2.watt input, when he worked
w20D. IDT has Wnrked all 17.8, districts, eweptmg
‘the 8 and 7, Engiand and France in 15 days, ;
worked 3 Eunropean siations with one 202 w ith an
input of 40 waits, 1BQ, the winner of Mayor
Murphy amateur radio cup for 1928, is QSO FEurope
every night, He has worked every T.8.A. district.
transmitter. A Y.L. got poor 1GR.

X

L2, 4 and 4 Canadian, alse England,
Holland,

(DR is wuffering from
present.

The mighty LAR is
has  beun dppomte(l ( for Halifax in
IBV who is now a iraveling wan,

. Newfoundland has three or four members of the
R L. now and the Maritime pang are all anxious
in the honor of being ihe first to work whem,
W has had corres ondence with several of the rang

and should be o
CIDN. B 1RZ. 1: BAK,
T OLBQ, 8; AR, 83

France and
Inss of tubes at

ek 1EF

place of

with a vengeance,

“NTARI(’) I)IVI\I()\\T
LS ¢ Langmrd Mer.

wrram[v hard 0 kewvp back some
The unlv I oean i you withonr
hing that T shouldn’t is, to keep your
i hort wave-lengths and wuich the

3 H-known  Central  Unrario man,
anrprised and then anxious to wer in

k when (he Hd is off,
that transmitter in the

ch.
ONTARIO—The
AP Kingston is
3AEL, and
Onturio is W, v,
Mnfarm wins the honors
1t totals 60O messages,
by daylight sehedules,
x'r‘avhmz ot toe bo o

r the
best, oo

man  of the
represented by

SHE, 17
Sloan of
in 2 real & et.
Most, of fhm has heen clegred
GMS and 3AEC huave heen
v‘thout an,y dlﬂwn

T s closed
a brand new
rramc A0 i
Ceone and
ith his fiver,
and sevens and
WESTERN
FTB and JQXT:\T.

wn perman

I uok and
d k.

ng C-fours and U-ﬂuxeq
gzll-arnund buqmeﬁa.
foye

ter in?‘ the
ARTO—316
Don'c tnr;zc-r to imn;r around
and 4

‘The only way to hs- [$1514) anvhnd_v is to Jdrop to

125 meters, JHH and 4DQ are 10 daylizht and
throngh the worst kind of xray QRM, The Can-
Transocennic Testa were | in this division. The
eoasi, kn nothing ut it aod s little time
lost in pai ld reliable

‘T was on the
ALBERTA—A
is kamg mtn K

W s atill
)i‘ fhls dl»trmt and thinks nothmg of work-
mg rhp east coast.  41C has a real QSB. 1AR is on
and mmsmtpntlv working over X00
go and the Gth district.
OT is en the air regu-
larly, and found 5CH of Prince Rupert. 'This makes
us Q80 P.R. once more. Where, oh where has SBP
gone? Must be d.ivhght QRM same as WNP..
EDMONTON—ACL is closed for a f{ew months,
He hag left to take out first-class license snd
expeets to sail the seas, 4AH the new D8, now.

WINNIPEG DIVISION
J. E. Bnckett, Mgr.

MOOSE JAW—F ‘1VP 4mrmns are handling tratic
here, 4HH is on the air again on 150 mefers and
working nil districts. 4ER is pushing a wicked key.

He worked 400 miles with neither .P. nr ground.
simply & cnndenser shunting the helix, 4IW is still
the “Jinx” of ihe B.CL.s with A.C.C.W. and is
hurrying slong with a rectifier, ¢ has a new

B-watter with 1100 volts on it.

PRINCE ALBERT CITY—4FC is rehmldmp' $AV
has his spark and a C.W. going. 4AM iy hitting
it with a 10-watter, 4HS is still working on his
transmitter., A YL got poor 4GR.

(Coneluded ov page XVI)
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When Preparing a List for QST, it
is Essential to Observe the Following
Rules:

1. List the calls neatly on a separate
sheet of paper with a line oi space between
lines; do not embody them in a letter.

2. Arrange the calls as they will ap-
pear in QST : across the page, numerically
by districts, alphabetically in each district,

Canadian and foreign calls listed separ-
dtelv, state whether spark or C.W., and
give period of time covered by the list.

3. Forms close on the fifth of the
month preceding the date of issue of QST.
Make vour lists cover the period from the
first of one month to the first of the next
:f possible, but don’t let your list come in
ate.

HEARD DURING APRIL

unless otherwise specified

T. W. Higes, 5KO,
45 Howard Road, Westhury, Park, Bristol, ling.
fMarch 18th to Apr. i&th)
nac, 1aja. Iuip, lalw, lapu, lapy, laul, lawe,
1blh thsd, 1ibvi, lenee, Imy, 1se, lsw, lve, ixae,
¢(1xshj, fxam. ixap, Ixaq, (Ixar}), Ixas, Ixj. Ixw,
fue, Oved, Zela, Zelu, depd, 2di, Sgk-Zxab, 2yac, 3bi,
3bpp, 3udn, 3ekh. {3pz), Yxar, 4xe, 4xe, Sur, Hmi,
Rdfi, sgz, %xbh, 9xax-Uzt, Pagu.
Cun.; (lar), lba. 1dd, ld). 1dt, lef, Zbe, 2?hg, 2bn,
Jeg. 2hg, shp, dko, 9al. 19bD
Roy W. Galpin, GNF.
Hank House, Herne Bay, Kent, Engiand
tHeard during Maxoh)
jubx, lakl, lanb, laur, lawl, iaxa, lbie, Ibom,
leak, lei. lemp, teo, kv, lle, Ixab, ixzad, ixak,
Txar, lxw, 1xv, 2awp, bbx, 2bux, Zbuy, 2bvm,
depd, 2xk, 2hh, 2xab, 3ein. shv, 3lg, 8nof, 4ait,

feuiv) %,
udhk,

fin. 4lg, kbat, Sdda, #fm, Bam, Ubhx, 9brk?,

Frederick [.. Hogg, 28H

37 Bishop’s Rd., Highgate, Londen, N.C., Engiand
Mar. 20th to Apr. 22nd.  Moestly in 100 wmeter
band: (laac), fael, faja, tlalw), Tlasr, (laur},
iblb, ‘lhoa Hhvl) temf, idji, 1dt, lve, 1vf, lxah,
ixam, “uzj, 1xw, lxz, 2aa, 2adx, (Zawf), ”bsc,
24y, Ixer, dxe, 2 ka, .iu) 4mb,
Ame, Jpz, &xar, ixc, da. 3 . Sef, wa.
Cun.: {lar), !‘lhq‘) ldd ivb, 1ef, 2be, 2heg, Zeg,

ibe, 2ds, 9bl.

R. L. Royle, 2WlJI,
“Southweld” Alderman’s Hill, Palmers Green
London, N. 1. 3, England
tMar, 19th to Apr. 19th)
ibsd, lef,

tlaac), ilaja), laur. 1blb, (ixjy,
tixgh), Ixam, Ixu, Zaz, 2brb, 3bg, ubi, 3mb, 3pz,
idvo, 3bla, £ba, 40a, 4xe, ixe, 4xn, Bpl. %yv, scbh,
def,

Canadian: lal, flar}, {ltha}, Jibg, Jidd). 1idj,
1dt. {ieb), lef, 2bn, 2ecg, Yal, 4bl

Roger Dupent, SBM

. La Briquette, Valenciennes, France

Feb. 17th to 23rd—1bef, (bdi, lbsd, lemg, lcmp,
tiv, Ixsh, fxam, Ixj, lwzw, 3mb, 3ot, Sabm. (an.:

ibg.
Marech 11th to 2lst—(1xah).
April nd to lith—ialw, ixah,
tZawf), &bj, Zmb, Zms. Can.:

QST FOR JUNE, 1924

Can.t {lar), idq.
l‘zam ixj. ixw,
(1bqa), ng.

4, List only calls over 500 miles distant.

1*. Penning,

L77¢ Zandvoortschelaan, Zandvoort, Holland
laju, lulk, 1lbge, lew!l, 2ar, 2avf, 32bxd, Zetn,
2id, Smu. 8il.
Can.: 1lba, lel, 2bn, 9blL
Keceiver, single valve.
Santangeli Marm. 1ERI.,

via S. Hufemia 19, Milane (5) ltaly
tPebruary and March)
American: 1dj, ixah, ixam, lxar,
2bg, 2bn, 2wi, 3pz. &yv.
Danish: 7ZM.
Dutch: peii, pay. pett, peZ, vzn, ony, okx, oys, ous,
opb, obq.
Relgian: p2, 2na.
Luxemburg: wan,
English: 2cw, 2df,

Ixav, 1xj, 2ad,

Liw.

2fq, 2fn, 2kw, 2kf, 2mn, 2z,
;)

20d, Zpe, 2sz, Zuv, Zvn, 2xq, \ "axaa, 2wi. 2yq,
2ut, bas, Saw, 5Sbv, bdn, Hka, altl, finn, Hvm, Smo,

zz{ ).

J. H‘ Worthmzto
Byron Ave. Takapuna, Auckland, N. 7.
(]:eb Ard to April 6th)
ark, bSkg, blg, Smn, 5xd, bado, Beke, 6lq, 6lu, slv,
6of, 6épu, 6uk, 6ajil, 6Gaujh, 6alo, haly fape, Hatn,
ficax, bede, 8eef, Hegw, ’:'fd, Rbet, 4yw, Hzt, Baci.
gamd, 9bly, 9bef, 9cly, 9evo, 9eky, Can Hgo, 9bp.

&si, Hus, 6Gul, hnf fn‘y. 6,))(

R. W. Bates, New Plymounth, New Zealand
(Heard on one tube in Keb.)

Had, begm, Ati. 6bk, 6dd, efy, Hip, Gpe, érn, SGue,
Gacm, Buahp, HBahw, basf, 6Gbbg, #bik. &bjj, Hegw.
fekr, seng, 6zba, Tad, Tem, tsf, Ttg, Tve, Bbry.

Ralph Slade, {4AG,
t5 Harbour Terrace, Dunedin, New Zealand
{Dee, 23rd to Apr. #th)
4bz, un\«, baom. bzav, 8ka, 6zh, 6aanu, Bapgk, Sacw,

sagk, sr, Gbij, bbJJ. gbmr, 6buo, Hbur, 6cbb, Sedb,
Beeu, ivcgw 6ckr, Gemr, 6Gemu, 6xad, Tach, Taim,
&tx, Xbhep., 9me, 9yy, 9atn, Yazy, 9bez. tht, 9bzv,
Aeev, depo, bdll, 9dxk, ddzv, Yees, Yeht, vekf, Uxaw.
H. W. Lavallm-Puxley
Haling, New Zealand
Mar. 23rd and Apr. 6th: lei, ler, lke, laur, ilakl,
ther, lbie, lepo, 2hh, 2wr, 3dmo, 3av, 5Huy, bare.
hHrav, b6gt, 6zt, dabk, 6bbe, fHekr, 6zed, Tem, 9ce,
fiern, Ohm, 9me, Hre, 9ry, 9ss, Yaep, 9ahz., Saua.
9hdq, Ybegx, 8bhy, 9bis, 3dbf, vdoe.

L. 8. Spackman, 1AC

50 Wanganui Ave., Herne Bay, Auckland, N, Z.

ANl on one tube in Cockaday circuit: les, 1hw,
ipe, dajp, laul, 2Zae, 2an, 2rk, 2zg, deo, 4ft, 4st,
Hto, .»Ia, Bag, bak, 6ba, bck 6eu, 6fy, 6fz, Hka, 6pl,
Gtpn, 6wl, 6yn, bza, 6z¢, 6zw, Banu, babk, baes, bahp.
Galk, h(\mu, Bany, 6Hape, bard, bGase, Haun, 6aun,
Ravv, #ihie, 6buy, 6bte, 6ebb. Hebi, Segr, Segw, 6eckp,
Gekr, dela, semu, 6emw, Beve, dxad, Gxan, 6zas, Vau,
uzd T8¢, Yac, fep, drk, 9zt, 9bkf, 9blg, Ybri, gdle.

.2 9pw, ‘)hp.

English: BSau.
Special i 2CDM, OSA at 2,000 wmiles,

{Another list sent in by Mr. Spackman follows})
iajp. thom, lhw, ipe, 2ai, 2bu, Z2ck, 2ke, Zqz, 2rd,
2rk, Sakg, dak, deb, dco. 4ft, balo, beh, bei, bah, 5aj,
fixd, bza (fone & (W), ank, faac, Gaad, Gabk, aca,
Bagk, 6ahp, Gaja, Gajv, 6akn, Balk, dup, Gare, Gark,

daro, Bavr, Gavv, Bavy, Sawe, tbhe, 6bie, 6bln, ¢blu,
vhuy, 6bvr, bz, Geau, 8cbb, dcbi, fefy, Segn, 6Gegs,
Segw, (mkr. feli, Gemu, Benk, Senw, fevf, Gef, Gen,
6fz, bka, Sne, drn, bsu, bxad, Gzal, 8xan, 6xl, byn,
Gvo, 6Gze, Baw, Buz, Tael, Tamu, Tau. Tem, Teo, Tem,
%amm, Saauy, %ak, Yapf, Yapt, 9Yawm, %hof. 9hew,
$bry, 9bvm, dcez, 9cht, Yelv, Yep. Yevo, 9dfe, Ydws,
9me, Ypw, ‘ork, fmt, kfi kgo, khi, kpo, wiaz.

Canadian: Y9pw, uzf.

Special: Zedm.

Ani stus rept bi me ca hv
QRA e5 power ote,

cvd if they wl QSL wi

X1



Roy Bucy, 7YM, aboard WPQ
Fishing off Kodiak, Alaska
tapu, 4su, 4xe, bek, blg, 5tj, 5xa, nmu, aalr, bamu,

Gen, 6dd, éfp, Bfw, th 6ki, 8li, énb, éne, Sup, 6py,
drh. @rn, iiue, sux, Gwp, haak Guun, Gaao, Bang,
Gabd, Saem, Gacev, 6udt, Gafk, &aft, Gage, bahp,

Bahz, Gaiv, Sakw, Salg, banh Gandg, Sany, Gaol, 8ape,
Gara, 6arf, 6utn, ata, Baur, Bavh, éavi, 6avr, Gavv,
8bel, Ghben, Ghih, 6blv, 6bnt, Gbny, tbou, Gbab, 6bvr,
hbwr\. bedb, 6bdf, _Cu,d bc‘_cu, Beey, Gede, Gedg, 6eeu,

Gegl, Gehl, 8chy, Beke, Gokr, Gemu, 6Genl, 6zh,
dzbf, habu, Guod, c, Teo, Tdi, 7dn, Tdz, Tee, 9ei,
’s‘i‘n, ”fq. fr, Tfs, Ygo, Tgv, uh Yip, ke, Tlg. Tiw,
ino, Tom, Tyd, re, Srd, T 7tj, Tto, 'Z'i;q, Tvn, Tzu,
Tabb, 7Tada, Tadg, Tadr, k, Tael, Talk, Tafi,
Tami, Tahn, Tahs, 7aib, ’Iaid, Tuly, Takh, 7ali, 7all,
%hu, Sar, %wm, sate, Hask, sbxx, Sxbe, 9ab,
Yme, gy, fivm, 7, Yaim, Yajv, %ame, Samg, faml,

Ubhz, 9bjo, 9bly, 9off,
fcbf, 9ccb, 9eceh, ﬂcga,
Wdka, 9doe, 2dte,

9ama, 9a0e, ansiy, fasj, Ybet
9boz, “baj, ubtt, ean, Dcam
ewi, Yoy
9dvw,

ddge, Odpd, Sdiw,
xbe.

.v

Jeal, bt, 9%eli,

Canadian 3PZ,
104 Bernard Avenue, Toronio.
4ufl, der, -n’u HI, &4;-.!). 4ax, (baat).

Ont.
Bday,

(habn},

Baek, bagl, (dapv), buiy, balb, bulr, Smi, foq, !‘mh
{htj), bxar, Sxat, Hhxbh, 6abk, {(Bahp), Galk, {6ame},
Gapw, “d.!'b Hxarf . Bavr, Ghel 6helk,

6bnt, Hi’mli), °6buu) Gebw, 6oee, Goej, 6 b,
ﬁea. tfo, éiv, 6pb, htu, Gap, Tafn, adbh hi, Trd.
Tip, Tiy.

d(numman' (lef}, (leb), lur, {laf), {4fz), {4hh),
4 q, ¢

French : “bf,

Canadian 4DY, Fortaze LaPrairie, Man,

lane, lagk, lalw, lavw, lek, lepi, ile, ive, ixzah,
Ixu, Zabn, Zadk, Zbmu. Zbrb, Ibse, Zbxd, fcee, Dhgg,
Ahpp tthuy, obva, u,  Sekji, dge, 3hh, X, Sine,
3xag, Sxar, $ro, daf, deq dio, 4se, Saar, baht,
ajt, Salo, h. fen, Beh, Bov, bph, Hpu, brh,
fzh, babk, Gagk, &Guhp, halc, Gama,
hbuo 6brf, e bt, Gegw, Ghp, 6tn, Gxbe,
, Tajd. vdi, 70s, Tkz, Tiu, Tae. Twm, Txaf,
, Ve,
n: lar, iba, Zaz, 2bn. aec, 3Sheg, dbq,
sko, 3ml, 8ni. 8tf, 3  3xxE, 4deo,

hh, 9bl, 9ef.
Canadian 5AY,
Jordan, B. 25 Miles West of Race Rocks
dniu, Bajb, Bajj, bSakd, Bamu, bBna, Bzav,
Gaja, Gavv, 6Gbuh, 6ecb, Gell, 6fm, 6Bgr,
6hi, 6ij, Gno, Bpu, Tacp, .dgf 7dd, 7van, Tnv, Tob,
Ttd, Tzv, 9abo, dahv, 9apf, 9bdf, 9beu, 'Qbak '"'caa,
Bee, Gejt, Gejy, Hewd, 9dte, ‘den. deak, 9eam, 9fv.
Canadian: 4ab, 4#1 ivu ieo, 4der, 440, Beh,

AWE N. H, Ml]ler, 25 Ph “lpl St., Provxdence. R. I

River
Haaq,
Bahp, Baid,

z). bBau, Danz, Sagw, Sair, Bain, Baly, balj,
Eialn kbx. hen,  (Bde), Gli, 6nw, Bph, (Bad}, brg,
Brv, Bsg, Sws, F)xa, bzav, (Bahp), 6ajd, 6ajf,
{Phone), 6upw, 6a rb, Bavr, &bel, 6bri, 6bui, Sbuo,

fegw, m- v,
fzp, ahb)
{9ale), (9apf),
(Ycew}, (edv),
{9det), (Yehq},

Gemr, mpa;, Beb, 6ip, 6lv, 6rn, Gzah,

.ahv, Takk, %Tco, W8, Tgq, .{9aci),
(fayx), lsbcf) (9bmu}, (9bvai,
(9¢jm), {9cmk), (%vfl (9dej),
iBeq), other 98 too numerous.

IBIS, J. A, Bnker.
120 Myrtie St., Clavremont, N. H.

4er, dio, 4li. 4mh, f‘)aar, hanw, Baek, Buwv, Bbz,
Btiq. Bmi, fnw, GHvv, Owi, Oajr, 6hic, 6bpm, &ip,
e Tif, Tau, (8bed), (Hdaw), (&ddy), faau, 9agl,
9ahz, Zamb, (9ayj), @bjk, Dbmx, Uhnu, 9bov, Yhpv,
Ybsj, (ubtl), a, Uche, Ycka, %emk, *k'tp. Sevy,
gevh, wdfq, udfz, ‘Jdlmi 3dsm, Oeae, Beam, 9ekf, Shg,
1CTP, Auburn, Maine
{Banpv), dch, der, Afg, 4br, d{it, 4mb
4wy, doa, h, dat,  4su),
Hubn, Haik, Saim, i 1k, Hwi, .nxhh
(Bghy, (Xaepd, .
(¥rn), (HBwxzl, 9a
9ahe, Yahv., 49ahv, 3
Bawu, (d9ayx}, Obhg, ¢ ‘|hn\
{9bkr), 9bn 0 Obtd, i
vhwu, bzt, Yehe, Hoii, Ociu, 9eof,
fleth, 4 Beve, al tdav, 9dbi
nder, Odnp, 9doe. “dro,
tefa, Oath,  (9eli), Qemb,

. 8k, iot).
{Bach), {(3fe). (3ly
Caban: Zhy {(pse Q8L wi

Y. (Bwe).
ORA}.

ZWR. Hilton, N. I,

dug, 4al, deq, (der), Mg, 4fz, (4io), {dlr), 4mb,
drr, dsh, dsx, (bap), Seh, Ske, (5ka), Smi, Gnw,
Say, Bsd, (Sut), Bve, (Baac), BSauq, Haaz, bGabw,
bafn, (Sagvy, Baiy, (bajg), (Bajt), (balo), (E')aum),
5xbh, { gt), (6zp), Gavr, Fcyw (6ecix}, ézed, Tem,
(Tiw), Tmi, {(Tahv), {9dr), (9ea), uhg, {9hm),
dle, 9pw, Ywu, {9aad), «sabc). Macv), Yaem, Uaep,
(Daes), t9agh), {dagl), 9agz, Yale. (9apf), {9smad),
Daue, (Yawv), (Yavx}, ﬂbal beb, ¢9bdq), (Ybel).
Nhmu, nf9hnu), fthag, 9Ybvz, tbev). 9bzx, (9edv),
t9cgh), Ycme, (fepg), Yerm, %evf, Oezm, Odap,
(9dew?, {9dme}, 9dpp, 9dro, (9drx}, Ddws, Hdxk,
(9dxl), Seht.

Canadian: d4eb.

Mex.: bx.

Cuban: t2ww).

2AEY, Elizabeth, N. J.

4af, (41, 4mb, 4imy, doq, drr, (irz),

baiu, Hamh, She, Bma, bre, Bwi, 4

al, Sabx, sada, Baep, {damr), Rasz, -
bee) {8bjs}, ‘ibw«- {8epk), ¥enw, Sda(i {8dajy,
_Hdbm) Kdft, w8, {(3dgp), Ndmv Rdnf,
{8bk), (Roi}, vb 9a Uazp, Ybbg, 9bey, 9bfi,
tbhd, Obis, vh]v. Uan, Ybya, {(9cme), Octb, Ycte,
(Beywh, "mav tdbm, 4dbw, @dfn, (9dma). udyy,
t9ech), fedo, Hefo. Yeji, (Hba), Yar.

Can.: "*Xtoi 4co,

2BRB, Brook!vn, N. ¥,
{4af), deh,  den, deb, deq, der,

spk, 4fz, (1hr). 410, f?.mb. dpv, drr, s
dxe, (5kay), &l, bLmi, Sph, F:n,l, nrg,
Sxv, (Baaq), hHaat, bHajj, Banw,
(Bxaur, dea, (6Geb), 6ot, (8lv), 61w,
bk, (6ahp), iBajd), (6ame), &
Baru, {(6avr), Ghbw, (6bel), V.
), {6bui), {sébuy), 7. (Bcee), (beefy,
(6eix), demr, Gxbj, Gued, 7bi, (Yem), Tev,
Tgr, Tiw, Tks, Tlh. ¢7lv}y, Tow, Tot, 7abb,
Taft, {Takk), O9he, (!Pm). {9 m), Okd, dle, uny,
{9ta), Otq, 9xl, 9z, Oaan, %abf, 9acs, “acx, {Uaec)
(Oagl), {9agz}, ‘Bahz, 9ale, ‘?amva 'apl, Sato, {Yaney,
Uaws, Davk, (9bib), Obif, Obmx, Yhow, Yhov ‘)hnv
Obpw, Ubtu, Sbvn, (‘n'aJ), Qeax, (Yeea), B¢
Bevi, fevi, Yoxp, Soyw, (9dei), 9det,
4 fq. ’ldg‘v ‘m_]v (‘é)dkk). Adln, 8dro. 9dxk, §
Odyz, Oeeb, Oeht, feib, (Yeji), (9eld), Delj, Oxax.
(mndq‘ian: far, idd, ¢1dj), 2az, (2bn)y, Zeg,. dee,
(4da), (4fz), 4hh, 4sh, Hen, 5hh, Yar, 9be, @hl,
Ybhw.
: {Znm}), 2od, Zsz, Hnn.

wip, M-bx,

3BVA, 40 8. Beaver Ht., York, Pa.

San, BHaame, Bang, (Baas), (Paut), baaw, Dbuaz,
{babn), Gabd, Baek, Sagh, (Bagl), {Bagv}, Bair,
{Baic), Baiu, Saiy, .xa.lb, aa.)h, buji, baim, Baji, Hake,
bakn, f“»alo, Salv, Samh, Bamo, Hanf, (Saom), Hap,
5be, {8bx). Bee, Ben, ‘im, {Hbda), Hdm, !'qu‘), Sadw,
Sek, bex, bes, bgi, (5gj), ¢5ht), Bik, 5ia, Bif, Bl
tka, {Bke), bka, blp, (511'), Smid, &mi, &nk, (Bnn).
bnt, {Bnw}, (Som), (“)nv) \..ph} 51‘-v, Gqf, hgh,
(5al), Beb, Sre, &rg, Sua, mk Bve, bvy, Bwg, bxa,

(5xat), bxaw, (SxauJ. {bxar), bBxbh, bxd, Szav, Hzk,
Gano, Gaan, 6Gabk, Gadt, Bufe, Sagk, Mxhp). Haja,
(6ajd), Gakw, 6akz, Galk, 6ame. 6aol, B8apw, (Barh),
darf, (6aru}, hauu, Bavr, Bave, Gawa, 6hau, Gbbe,
Gbbh, 6bbw, 6bez, 6bie, 6hkb, éblw, Gbmb, &bpm,
{6bal), 6brt, {8bni), 6bur, (6buo(, i(8buy), #ce,
Geey, Bedg, ﬁ‘*dj, Geee, Geef, Geej, Beceu. degw, Goie,
Bejv, Hekr, Gemun, Hiea), 6eh, 67h, éfp. 8gt, 6hp,
tka, 8le, Biv, 5nb, &no, 6pl, &tu, (6tv), éxad, Bxau,
Gxbe, 6 fxn, (bzar). 6zed, Guad, dah. 1, Tabb,
7abh, driq, (uel), 7af, Tafn, “ahv, ".’ajd,
Takk, i), { ey, Tid, Tfa. Tfr. iy,
(Trad, Tae, (Tiwl, Tki, 7]11, In, Ty,
Tmx, Tot, Tge, Tto, Tla, Twp, Txba,
Tva, Tzu, Tav, (Yaau), dabe, (Yabf), macx),
Qada, {9aecH, ed, m}i. faep, Safy, (dagl),
fagz, Oahs, Oaii, (Yajwi, (9aksy, (Samb), (Saju),
(9amx), Yamf, Yand, 9ap, Sapf, Maqw). vaqd, )aqz.
(9anq}, Banv. faru, Parr, Jatm, Yatn, Dans, 9a
9axi, (Oavi), (9ayx), 9aze, Yazp, Gaz 4ba, (Bbab)
fbav, 9hbb, iYhbr), (9 . Ybec, (9bheed, !'de,}),
Ubed, fhel, (9bez), 9bfp, Ubfx, Ybgh, 9bhk. (dbhw}
vbhx, Ohis, Ubiz, (9hjk). 4bko, 9bkv, Obhmo, Obma,
(9bmu), 9bmx, (9bna), “hof, 9hop, (Yboz), {Vbnw),
‘4bpvy, fhax, {9brh), {@bre), 9brk, Ybhrx, {Obsii.,
Whtr, (8btl), . un. {8bvnd, 9dbvz, {9bwe),
Shwo,  Shwa, . fhxg, {9hxw), {(9bye), 9can,
(9en ). i}, feew, (edh), {9cen), (Yefk),
{9efiy, JMQ) fehn, £,  (9cim),
""‘m deir, Yeip, ¥, jmi, '001, ivi, Heka,
He Ockod, l(‘lq, {Yemer, ‘)rmk) Seno), (deow),
z {esld, ‘lr’va (detnd,  {9oved, devn,
9@:{0, {dexp), oy, {&n‘yh), f:imyd,
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{Yevq}, Wevy, 9czg, 9czu, (Ydap), 9day, adb, 9dej),
{9det), 9dew, (9ddp), 9dds, 9dfh, (¥dfa), Qdga,
{9dhk), Odip, @djz, (9dkb), Odib, (9d1f), (9dlm),
adlw, (9dly). (9dnp), {(udr), 9dro, 9dte, tudub),
odwa, (9dwb), 9dwn, 9dxn, Udxu, {9dxy), 9dyr,
adyt, (9dyzj, Ydag, 9dzx, Jeac, {9eak), Yedo, Dees,
deg, (Yegw), (9ehq), 9ehn, %eht, (Jei), Veib, Yekf,
geky, {(velb), Yeld, %elj, velv, (%elw}, (Yelz), Yem,
geq, (9er), Ygs, (Ygz), %hg, (Yhm), (9kd), ks,
(uib), 9le, (#z), %n, Yme, Omf, 9my, 9ne, ¥9nu,
gre, Yny, dry, Ort, 9ss, (9tm), Ota, Ove, Pwm,
(9xax), t4xbd), (9xbe), 9xi, (Yyau), fiyx, 9zt
Spk.: 4bl, df'g.

Canadiuns: iaf, lar, t1bg), 1bv, (idd), f(lda),
{)dty, leh, (lef), lei, 2az, tZbe), Zbg, (Zbn),
(Jeg), Zvi, 2fu, 2hg, i(3ba). (3he), {8ly), (&vh),

(3wg), (8xxy. 4hk, (deh), deo, {der), i4dg), deo,
(4f2), ihh, 4io. ben, Buf, vak, Dal, {9bh), gbx.
Hnglish: 2k, Zsz, 2yt, 2nm. French: Sab, Duteh
peil,  Cuban: . Porto Rican: idjel. Mexican:
bx, ib. Hawalian: beeu.
ibgf tuner used—iL watt tube inn transmitter,

3CCYU, Emigsville, i’a.

Huc. Haue, babn, Hadv, baso, Safh, bago, daht,
(Baie). Sail, bair, (daiu), bajb, bukn, Salv, (baom),
Haov, (Bbe), Bun. bdw, bBek, 6ft, bgm, {bgj)., (bio),
(6ib). Bil, (bka), Blr, Bmn, (Bnw), (Aph}, .
agl, hrg, Srh, Bra, Hsg. Suk, Sux, Svm, Hvv, hwi,

E (Hzav), Hzb, haao, 6Gabt, 6adt, Hage,

2 6anw, Barb, #avr, sbel, dbur, Gebn,
e Gegw, 6cix, demu, Gene, Geor, dgt,
ki 1 étu, Gxn., 6xad, 6xbe, bzed, Hup,
Tadg, Takk, 7bi, Teo, (71dz), Tem, Tfo, Tge, TRd,
Tgw, Tih, fiw, ily, 7ih, Tmp, Tno, Tau, Yaau, Habl.
dabp, (Yacs), O9aecx, vada, (Yadg), ivaec), Baed,
Ogem, 9aep, (Yagbl, Dagl, 2ago, (Yagz}, f9aic),
(9aim), Yaiu, vajv, Dake, %amz, (Yapu), {(9%aqd),
vaqt, Uarp, {Yarr), (Yash), (9asl), ¥asw, 9ato,
uatr, Yaue, Hauu, Yayi, Yavk, {9ayv), Yaza, 9Yazj,
9azr, 9bbg, 9beb, 9bhd, (9bhw), (9bij), 9bia, 9hik.
gbkf, (9bkr), {(ublg). (Ybly), vbnu, Ubof. Ybpy,
tubre), 9hsw. 9hsp, “hun, <(9bva), Hbvz, {vbhwo},
ohzi, Ycaa, (Yeah), Sceg, Yeeci, Ycew, {%edb), Yede,
gedv, Gcel, (9efk), {9cgh). 9cho, (Ycjh), teka,
{9ckb), 9ckh, Yckn, iyciz), (Yem}, (Yeme), gemd,
{9eme), {(Yemn), BPco, Yeow, Oesa, {(Yctg), detr,
{Ycui), %evo, Yevs, Yevy, {(Hcxi), Yexp, 9eyb, 9c¥p,
doyw dalite, (8cza), 9dbm, 9dej, 9dep. 9dde, adfq,
(adhr), 9dja. 9dkk, (9dli), ydim, 9dma, 9dml, ydmw,
(9dnf), (4dnp), (9dp). Hdr, udsv, {9dub), 9dvh,
adwa, 9dwn, (9dwa), S“dxe, (8dxk), 9dxi, fdxy,
adye. udyn, Sdyr, (9dzn), Yday, Yeak, %eb, {9ebh},
i9echb), fedo, (9eev), Yefu. {(Yeg), %ehn, Yehy, 9et,

(9eji}, Dejy, 9eky, velb, Yeld, Qeli, %eqa, (9ep), Jer,

ges, vhy, (%hm), 9lb, {9le), {(9lz), Yme, {ymi),
9 (9tm), (Yvm}, 9xn, 9xbd, Hzg.
tanadian: 2da, 2dn, Sbp, (3oh). 8nr, 3we, 3ws,

Syv, Szt
4RR. Wofford Campus, Spartanburg, 5. €.
Gadt, 6avi, 6js, 6lv, rn, Gue, 6zb, Bzh, 6at, Taby,
Teo, Tuu.
Canadians: lef, 1dj, Idt, 2bn, fdo, 3aa,
3aen, 3ba, 4nh, 3tq, 3yv, 4bk, 4er, der, 4bh.
Cubun: 2by.

Jaec,

{EQ-4EH, Atlanta, Ga.

(lacb), laig, (laxn), ibeq, 1kx, lyb, lxah, ixam,
txw, lxm, Zaa, {2acp), %ana, 2exy, levw, Java,
3bya, bu, 3lg, Sir, Aiar, 3bz, 3me, 3vo. 3yv, 4dp,
ift,  4je, (4ir), (dog), 4oi, (4rf), (dro), (4so0),
(babw), (baim), balk, pamh, (Gen), bek, Shw, Bil,
skr, hxo, bua, bzav, baf, Gahp, 6ak, 6ajh, Gakw,
Galg, Gang, tata, Saw, tawt, Gbeq, 6bik, sbrt, &dbv,
#bz, 6ebb, Gebf, Segp, Begw, Bel, Ben, 6fp, 6gl, 6me,
ému, 6ng, Bpl, bwv, Kzhu, ozh, Taek, 7am, Tco, Tem,

Tau, 7sf, 7Twm, Tzo, Tzu, Sago, {(¥ah), Bajh, Rajy,
%anb, 2ute, %bfh, (8bmb), (#bgw), Sbrm, {&enl),
Scqj, (Beva), (Hevg), Rewr. (Sezz), (8dae), {Bdez),
(Rded), (&dla)y, (8did), (Beb), (8gal, (®iy). iBiy),
(Gars). {(%aru), iYaqr), (9baz), {(9bbr), (Sbgw).
¢gbhw). t4boo), (Yboz), {9bsi), (9byf), (Yehg ),
{Yejc), (9cum), (ueno), (9dhr), (4dbf), {9dbw),
(9dr), (9dsw), (%ei), (9eq). (¥es}, (9ib), 9me,
{90jt), (Yar), (9vel.

wdians:  (Byv). (30i), 1dd, Z2eg, (3ko), Ilbm,

Zbg.
Mexican: bx, bl
French: Hab, #bf.
Finglish: 2kf.

HAGYVY, 1725-24 Ave., Meridian, Miss.

ilaac), iabf, laip, {lare), ¢{larf), laur, lawe,
iber, iblb, 1hsd, ibua. teak, iemp, tem {lepi),
1fm, 1ke, ixah, ixam, ixar, ixas, faay,
uhn, 2oy, {2axf), Zazy, 2brh, Zbse, {2edpd, Zerb,
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2ewo, Zex, (Zexb), Zexl, Zeyw, (2iu), 2id, 2kn, Zmu,
(2wr), 6adt, bagk, 6ajh, 6alk, Bao, bapw, Barb,
(6avr), Gawq, 6bbw, 6biq, 6bui, Scel, degw, fea, 8lv,
6mg, 6pl, 6zh, 6zp, Tabb, Takk, (7bj), eo, Tem, Tgd,

Tz, kdef,
Can.: lur, lbg, 2az, 2be, Bef,
3co, Ska, Sly, 3ws, 8yh, 3yv,
Cuban: 2by,
Mex.: bx.

2bn, 2dn. (Zhg),

{3zt).

5AFF, Martin Walters, Chattanooga, Tenn.

vejr, bz, 3om, i3re), Brk, dep, des, 4ik, 4it,
4jm, 4ir, 4ma, 4na. bek, Bht, 5l bmi, himo, Sigh,
fgl, Svd, Buasy, buir, Sajl, bHakn, bamy, 6mg, bawg,

pedg, 6eel, Tacf, 8er, Sur, 8vt, Bwe, 3vn, #zz, Banb,
Rate, %bbf, Sbei, sbkh, 9hk, 9me, Paau, %arp, Obmi,
Obsi, 9cde, 9dqm, Yeam, veky.

Can.: 4cb, 4fv.

Angeles, Calif,

6EA, Los

1fd, 1fs, tlabf) ¢lare}, tlawe), libsd, iZcla),
(2ewn), (3bva), (ixaq). Abz, t4io), (dxe), Fer,
wvy, (#zk, (#abs), Sacm, Sanm, {%bda), 2bfm,

(%bxx), Sctp. Other districts ioo numerous to men-
tion. The ahove DX was wkd on « b watt tube and
hrd on a home-made low-loss tuner.

6FI, (ex 2AAF), San Diego, Cal.

iajx, lare, laur, lepi, 1fs, lke, Zaay, 2aet, latz,
3udb, Sbgo. Acex, &je, 3hh, 3av, jed, 4id, 4mb, 4pk,
sand, bunw, budb, Sair, baju, Baji, bap, fus, bee,
ndt, Sdg, sef, bgm, Shs, 4jb, Hmv, bna, fmw, Hph,
Gul, bre, bed, bvm, bxau, Huav, Tacf, Taek, Tafo,
tafn  7afu, tahs, 7aim, Vaid, Taun, 9hj, Tco 7di,
vdr, fw, +id, 7fg, s, Tgb, gr, Tgs. Tik, Tja, Tlh,
7lk, ly. nn, ino, %ot, Tpf, Tpi, Tae, Yad, Taw, Tsh,
Twe, Sago, #aim, Sanl, 3apt. Sbep, shk, Reei, Seoi,
wepd, ‘v, fewr, 4dbm, Sdey: Sdgp, 8die, 3ke,
skeg, $pl, Bvn, 8wy, 2xbe, Hyn, gaci, Y9aec, 9aem, Yaep,
9afi, Yagb, Sagy, 9ahz, Yaju, Yami, 9aov, Yape, sato,
ghbs, 9bef, 9bex, 9bfp, 9bir, Hble, 9bly, %hnu. Shob,
Ghow, Ybpv, Ybgq, Ybre, 9btt, Shvn, fca, Yeem, Jeew,
sedv, 9eeh, 9cfp, Ycfx., Ycht, Peje, Oeju, Yemh, 9co,
aevo, 9oxo, 9day, 9dbf, Odep, 9ddp, %dfh, ddgi. Ydgp,
adgv, 4dhf, 9d4jb, 9dkk, 0dka, 9dny. vdp, vdxl, 9dxr,
adyi, Yeak, Bede, 9hm,
gme, Yry, Yux.

Canadians : 4ab,

Mexican: bx.

9oth, Yejz, Yeq, vhn, Yhw,

ich, bah, 5ba, Hga, Hbx.

SAME, Route A, Box 11B, Modesto, Calif.

tagh, lakl, lavf, lber, ici, Zatz, 2brb, Zbva, Zcee,
shh, 2uu, 2wr, 2xna, Sev, 3ge, Sje, 3me, ixe, bHamy,
Sugm, balm, hamo, bgf, (bmij, bnt, (5nw), Sny,
i&ph), &gh, (Bay), brg, Ots, (5bav), Hapt, 3bnh,
%bpa, sbwb, &cei, Setp, (8crv), 8evi, (8exm}, {8dey),
(Rdp), %hn, 8jg, Bke, 8xbl, B8zk, 9aci, (facx), Jaec,
vafr, (9agl), 9aju, Samx, 9ant, dapt, {9aveg), (9ayx},
oazj, 9bjk, 9bly, (9bmx), Obop, 9bpv, Ubtl, {Bbvn),
i9bwe), 9bxu, Ybye, Sbze, Ycaa, 9ccw, H9cdb, {9efx),
9ejy, (9clz), Beme, 9co, 9evn, (Jewf), (9czw), 9dej,
gdey, 9dms, Sdoe, 9dpp, 9dun, (9dxk), 9dxy, Yeak,
degw, 9eht, 9eld, (9hm).

Can.: (3pz), idq, 4hh, ben, Beq, Bet.

Mex.: bx, na-{1).

6CGK, San Pedro, Calif.

tal. ibnk, ibat, lxak, Ixam, Zbn, Zwr, 2bgo, 3na,
des, Swr, Sxn, 4ch, der, dev, 4pk, d4su, 4xe, bad,
the, But, bef, beh, bes, bga, Bjm, biw, Blr, bmb,
swmm, b5na, Bog, bog, bph, brg, brh, bvm, Baaq,
Saat, bado, Baes, Safh, baiu, baia, bajl, bajt, bakb,
salj, balm, Samo, Bawb, Buzb, bzh, Bav, 'Teo, dr,
Yem, 7fr, Tfq, (Igal, 7Thw, 7ir, 7iw, Tke, 7ks, 7lh,
7lv, 7ly. Tmi, 5ob, iqe, Tas, 7ry, Ttd, Tto, Tzu, Taw,
7aci, 7adm, tael, 7afe, 7ajv, (Takk), Tauf, 8di, 8er,
2en, #ts, Hlg, saef, Saih, Scid, 8dat, Sef, 9dp, Yea,
gvk, Ozt, Yaec, 9agh, 9aim, Yamb, Yapf, Yben, 9bhfp,
sbhd, bik, 9bkf, Ybun, 9bpv, 9bvs, Ibto, Ybxg, Ycaa,
deak, Ycbt, Ucht, Beja, 9Yeju, Yenb, 9cte, dewi, 9daw,

odbx, 9dew, 9dro, 9dsw, Ydte, 9dwn, odyi, 9dxr,
adxy, Yebt, Yeea, Yelb.
Fone: 9aj.
Canadian: 4aa, 4da, 9al,
TAFU, Pullman, Wash,
ihqg, 1bsd, 1ka, “awf, “bn, Zcee, 2hh, 2jd, 2ku,
2od b, dws, dbz, dio Hauw, bdq, beh, B,
v, bmi, Bnk, Boh, hal, Baw, bHrh, Ssk.
., Babm, fahs, Baol, ci, Rbad, Heer, Segx,
Setp, %dhi, sdii. ®%fg, 8was, 8xbf, Rxbp, 5xbg,
. Uabe, 9abf, Yaci, “aex, Yaec, Yafg, Hafz,

., Gage, Yagl, 9ahz, 9ajv, 8ale, bamb, Yamu, Japi,
inqd, Dawe, tayi, Dbaf, Ybej, 9bdr, 9bdj, 9bfyp,

hgg, Ybgx, Obis, Ybjp, Yblr, ¥bmx, Obnf, 9bof, yhop,
Shpv, 9brk, Obtl, dbwe, Obva, 9bxa., 9bye, Obzi, 9bzt,

uek, Peaj. Yeak, Oeen, 9che, 9cim, Yeju, Yejy, Ycka,
demi, Demk. Yemn. Senb, enk, tepd, Oesj, Yete,

XY



Beto, Yevv, ioyh, feve, 0di, 9dr, 9dbf, udeid, deq.
9dfh, Odfz. 9dhg, 9dig, 9dkb, 9dkq, Ydmv. adnf,
9dnx, Hdgn, 9dte, ‘dtt, 9dum, Odvw, 9dxy. Gdyn,
Qdyz, Yea, Yeam, %bt Deen, fehn, fSekf, Yeky, ield,
Beli, Whm, vhn, 9kjt, 9le. 9gl, 9re, Psu. Dim., fxba,
"\'bd 9xbf,

Canadians : "kq. 3aec, #lbq, dgg. dab, 4uj, 4ibk. der,
m dow, Adg, 4iz, 4hh,

AKK Portland Ore.

(lla), Zaxf, (2brb), Zcla, (8av), idxe}, baiu,
(hde), i’fjnwi, {5ph), (7nhbh), {Bapt), Scei, (Xexm),
Kewr, (Yaec), (Yagl), Yajf, 9aup, (Yazp), 9bex, 9bis,
{9bly), (Scaa). :Sea), (9clq), ddxr, (Sehh (‘iekf)
{9hmi.

Can.: Spz. tdem), (ifz).

TAJT, Basin, yvoeming
 lavf, laxn, lxgh, Txc, Zeix, Zcqz, Zel, 284, %vh,
Zxna, 3an, HYadb, ihlu. Sein, 3da, 3xir, baay, Sad.
Hae, mld mmu. bek, blp, Slr, Bal, Sre, Hrm, ek,
Bsp, 5uh, Habx, Suem, Sah, Samr, Hapt, farp, Sute,
Raxf, an Sbpy, #baq, Mvum f(bxx, Sbyn, e

Neko. Benw, Hepk, Serw,
&fe, 8fm, Shn, Sig,
&xbh, bep, By,

Rey ‘Jddx 3dhs, xdll 4
8ij, spl, &ry, Stt bur, 8vt, 8xbe,
&7z, 117 nines hrd,

(;rm.. 3ws, daa, 4bk, 4cb, der, 4dq, 4eo, der, 4fm,
4io, Suh, Bef, fef.

Fone: Bakf. (6fm), (7co}, 9aj.

ICW: 2aq, (6fm}, Sapt, sefs, #dmx, 9aec, Ybeu,
Beev, udim, Yre, Yxha.

Bpk.: Gang ispk?), Obtx, Bes or Uosnz Orr.

Dalite: hair, buiu, Samw, blg, Sna, Sai, 6sm, Tke,
faby, Yac, 9atl, avv, Yaws, 9bav, 9hex, 9beu, Ybfp,
9bhd, 9htm, htx, Ybx, dcan, fices, 9een, Gcju, Yckj,
Setg, 9ddf, Odmv, 'ldrn 9dwn, ‘dev dxr), (Yebt},
Heen, Sein. Yiw, Yeky, el

SDHQ, (‘hesanmg, Mich.

Ges, fmg, #agk, Sage, Bano, (Bagp), Gacu, Gaki,
S8apw, &hqr, hbuh hra, hhlm, 6bhe, @blw, nbmu,
Bano, échb, fege, begw, Gebw, Bemu, Gegk, 6epji,
ficep, Govu. Gdm, 6hs, 6if, odd, Gbri. Ggr, dag, btn,
dlu, érn, hJ,I, tsip bqh iuh 6xad, Gzed, & Taiu,
:aig‘ Yald, Tugr, (Taivy, Tei, Tem, S8, Teo, Teu, Tla.
Tk, ‘gr. ey, .Iv Tst, Twua,

Tkw. Tgr .lv_ Tut, Tau.
uhtabula. Ohin
aon, latj, lawe, Jawy, laye,
l‘d ] iedo, leib, ietp, 1fh. Ifn, iit,
Liv, e, e, iml, Ipl, frr. lue. vk,
Lxas, Zauy, Zadi, Ragx Sanm Jun, 2
Zbhaw ,  Dhgo, "hm, ‘ Zhzi,
Zebp, 2epa, Zepd, Zepo, Zagi 2exl, 2
dexy, Urh, ...Df dve, Zwe, adb,  Zaelk, .ﬁdkv
Suamh, Hapy, Sari, Sav, 3bdr. 2, Zbhl 3hie, 3bhln,
bm), Sbtr, Sbny. Sbvl, Sce, . 8eex, Sedk Seej.
dcgc, ¥, Jegs. Sehb, Sein, 3ekl, 3dt. 4ch, Zhh,
Blg. Bly, Sme, Boo, 3sl, atr, due, 3uu, Auz,
iep, ieb tir, imv ixe, dxe, dxr, dxw.

Bzb, Badt. Gagk,
Segw, 6Heb, 6pl, Ten,

Guaa, Baiu, Bbz, Sen, ek, Srg, Sws,
tapw, dbic, 6bm, Gbhpm, abra.
ifa, Tue, Twp, Uabg, 9aek, Hmem, -8 fy, 9aim, 9Yaqr,
9ard, %awn, Navp @beb, 9bhi, 9bkr. Shof, gbulk,
Sbvz, vhwn, Beej, Yeew, Yedo, Wefk, Ucw, Gcer, Gejk.
Sedy, Beka, Seme. femd. s, Setu, Scyw, 9dbf, Sder,

t ,an 9daa, Sdqt. 9dte, 'Hg 9ud, Oxrj.

fn Ba#, 3ach, .ihq. dre, .;vh, dvh, Svv.

SDAD, Ilevriand Ohio
Sagn, Haie, bHaiu, aly, hayh i, Sujt. hakn.

Baas,

Salk, Balo, bair, banu, Seos, Hdm, nhp Akv, Slr,
Som, Spk, bad, j brav,
» hagk, Gahp, 8. Gut,
firn, ouk, duw, 7zu, 9ab
#amb, 9amp, fbun, Yeaa,
Jenq, Geowj,

PASW, St. K’au[ Minn,
tubf, 1uht,iare), ‘lavfy, lavr ibbp. iber, (libel),
ibge, lthegn, ihie, (ibrl), ieit lemx, lga, 1igv, isk,
i 2ute, Zaxt, ). {2be), Zbgo,
‘Zezr’ 2 250, Zwr,
3a Sapv. B3aar, i, .3v:-u,

Adt, hh Hle, 3y,

SQV).
tha ieh, Aar,

. (Baiu). Baly, 5aii, Samo,
Hib, o Bka b, Alv, Aaw, Hph, ..ud hag,
A faoc,  Gurb, 6hat,  &bui,
m’ﬂg‘ ka, Bemr, ¢hcmuv. senf, Gfy,
Gpo.  Bih, c,j‘ 7 k
(Teoi, Tdr, Tej, Tem, TiL,
XV1

viw. TIK, cinod, Tnr, Fwaj, isaemi, (Raim). ixalx),
Hawj, Savi, &bee, (Rbgwi. Bbk. 18bgsy, shwh,
tchb, Setz, iRewr), (8dae), ixdgp), Rix. Sab,
sry) #ti, uk, 8yn, t#xbe), #we, (Byae). wnp,
Cn-v, (Yeeo},

Can.: 3co, 3pz, 4ba, ich, 4eh, ddaq, 4ew, 4fv, (4fz),

fdws).
aCxXpP, anenpohm Minn,

laae, labf, alah) laja, lare, Iaur, luvw, laxn,
(iber), lbdx, ibga, lbgt, lbhm, lbie, 1blb, ibsd, 1btt,
ithvl * {iega), 1leib, leit, lek, 1me, iepiidt, ifd,
viil), lka, 1le, Iml ipl, 1sf, ive, ixah, lxu, ‘,')aay),
Zab, '»‘abm Zaz, 2bbx, 2bgw, 2brb, Sbw, {iedp),
Zevi, fex, (Zexb), Zhv, 2mu, 2pd, Ppf, Subw, jadf,
dafv, 3Jauv, 3bg, 3bj, men. dbno, 3hof, (3bpp),
ibva, 3bvh, 3ee, deev. dchb, Sejn. dfe, Shw, 3kb,
ulp;, (8mel, Gmo, 3aj, Stp, Bty, (Svwi, i8wb). (3xar),
Sxaq, Zyv, wdaf), dej, der, ifs, 4ft, 4dio, {4kl), doa,
4su,  dax, 4tf, 4xb, 4dxe, 4xx buno, daem, Gahp,
Samm, Gapw, barb, Baru, fave, 8 ohel, Obge,
Ghra, (6bui), 6bve, (6edb), Gede. Go beel, Gegw,
Bey, 8jj, 6rn, 6rs, 6lu, 6xe, Gxn (Tabb). Taln, 7afs,
Tamr, Tax, Tgr, (7gp), 17to), (Tzvi, kdef.

Can.: 1bg, Za=, Zbn, feg, ns, Sml, dms, 3pz,
dad, dtf 3vh, 8 4eh, 4er, 4dq, i4dy), ¢dfz). 4hh,
4io, 9ak, 9ar, Hbx.

YDFV, 410 Addison Ave.. Eilmhurst, 111
iabk, 1labl, labt, lach, luhi, laja, tajg, lakl,
lari, laur, lavf. lawe, laxn, ibdx, ibhn, 1iblb, 1bnk,
ibsd, iedo, leme. 1df, ieb, 1fs, lga, 1ii, tml, luo.
dued, 2al, Zamu, Zap, Zaco, fave, Z?awf, 2axf,
2haw, Zhav, Zadp, Zgee, Zecla, Zeqi, Zesr, Jety,
2fo, 2ku, 8ab, 3akr, Sarp, n%arv 3av, Shgw, dbml
shms, 3bva, Zeah, Heex, 3cej, Jex, 3fe, Shh, 3mo,
dat, dzs, -mf. 4er, deq, 4fz, 4jr, 4lr, iqy. drr, dvu,
Baal, babn, Sagv, Sahd, fakd, Salm, Salo, Bia, Snk,
Gage, daad, 6blg, 6bgb, 6bri, &bur, Gego, Behv, 6aj.
B Tagz. Tahv, Tajt, 'Iej A, Tiv, Tin. Yau,
Ttt, Twp, Pabe, Ybkf, 9dfh, Qdun fedef,

Can.:  2fo, Smw, 4af.

Spurk: ‘sh,y Stg.

Mex.: bw.

anyYT, Ladoga. in {Omne Tube)

Bang, 6Gube, Sadt, fafq, Sage, Gagk. Gahp,, bGaja,
Sak, Game, Gape, Bupw, Garb, earf. faru.bawt, Ghel,
8bh, 6bin, &hls, 6blw, fbne, ubnt, 6bpm. 6bab. bae, 6bagl,
Ghta, Bhuh, {6bui), &bum. Gbun, &buo, Gbur, 8buy,
hhwd febhw, Geed, hcdg‘ o, Geef, He Gr-g‘w Gihe.
1 mr, fenl, m, Sepw, Ges, wt, Hik,

dpl, Gr 6tv, Oxad, h—zah, w,ar Gzed,

Tabb Tadg, Tafn. Tahv, Taif, Takk,

ubJ) Tem, Tey. fr, s,

ks, Tly. Tmp, Tut,

Zdn. (3 %eo. (3kql, (8nr), 3oh, dch,
ter, 4fz, 4hh, 5Sgo, 9al, 9be. 9bl,

Hawaiian: 6hdt, deen,

b, F&bf, peii,

R, L. Wl]hts. 716 ()ak Park ﬁne.. Des Momem fowa

Ima. Saal, iaht 5 5 Bakf, fHaukn,
: bkv, alo.
Gzd, :,’w,], Szn,

Smid, Saly,
bsqg, fcap.
. Xen,
&ddm,
fa,
<01,
s, Rry, Baun,
Dowi, ‘Mf‘v adhi,
deik, Ybaz, 9hce. Ucen,
TRAFFIC DEPARTMENT
{Coneiuded o owige Xi1)

BSASKATCHEWAN—iAL  just opened un. ET§ O
sorks 4AF every uight and moves lots of trathe.
7H has rebuilt his station, 4EZ  {remember he
T. last fall?) has & U.S, Navy Spurk. 44A geis
FR. J1Q, 41X, and 4DR, ex-fone § iends, are now
undmgr the brass, 4B and $BX in trouble as
ual, can’t pet high aerixl on 106 masi to act the

¥ the book resds FT, will soon h the air,
INNIPEG CITY—4AW getz on th ance in a

while,  4RK has installed
reach anywhere he wants thes
town for a -while and he aud 4FA
11 PM. to daylight on 4KEA’s tiver.
& districts and handled 35 messa i
vion in Hawaii. 4CGH has worked the e
dreamed of fest) and elaims the series ondensers
are the fruit. 4AD is making a lot of noise for a
little Teiler. 4CR ix using a l0-watter.

QST FOR JUNE, {924 .
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