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Range Antenna Selectivity
Radiola X Jp to 1500 miles Improved
With two WD-11 with headphones. | Qutdoor or in- selectivity,
Radiotrons® and head $35 iocalstationson | door antenna, Minimum
(clephones ) Loudspeaker. radiation.
Radioia Bajanced Gives Loud-
Ausplitier speaker operation
To be used with Rad- $30 with Radiola Il | Outdoor or in-
iola 1L With two WD- u:)dtvo I?(Iu n.ukl)tles door antenna.
t1 Radiotrons,* ::lr;n;i::ic::md €
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER

Get distance
that everyone

ET the whole family hear the an-
nouncer’s ““This is station ZYX,
The Voice From "Way off Yonder!”
They can—by adding BALLANTINE
Radio Frequency to your present out-
fit. Providing, of course, that you have
a loud speaker. The voice or music will
be clear and strong. And you’ll find it
easier to separate the various stations.
Furthermore, squealing and distor-
tions may be entirely eliminated.

Any standard set

One or more BALLANTINE units may
be hooked in between any standard
receiver and its audio amplifier—as
shown above. Easy changes in wiring
adapt it to regenerative, non-regenera-
tive and even crystal sets. Besides, to

{omplete radio frequency
amplifier unit with auuket $ 15:00
and rheostat .
Transformer csniv fnr
panel or base

At dealers or bostpazd

$Q.60

reflex circuits the BaLLANTINE brings
the advantage of tuning each stage.
Notable results have bheen obtained in
theOne-, Two-,and Three-TubeReflexes
as described in Radio Broadcast.

All wavelengths

Pure tones at maximum volume for
the number of tubes employed are
assured by the continuously vari-
able feature of the BALLANTINE trans-
former. For, by turning only one knob,
this instrument tunes sharply through-
out the range of 200 to 600 meters.
Pigtail connections and full shieldings
prevent stray noises. Theory and
details of construction will be furnished.
to those interested in our 25-page book-
let, Radio Frequency Amplification.

A special service

Every user of BALLANTINE VaRrio-
TRANSFORMERS is entitled to the experi-
ence and advice of the engineering
staff of the Boonton Rubber Mfyg. Co.
Try the instrument first. Then, if
there’s anything you don’t understand,
write, giving full details of your com-
plete outfit.

Baairon RUSEER WMPeE. Ca.
Pioneers in Bakelite Mwldtng

124 Fanny Road, Boonton, N. J.

RADIO FREQUENCY AMPLIFICATION with the
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BALLANTINE ' VARIOTRANSFORMER

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



THE

nager
M. D, of .
. Maryland
No. N.

L]
Ebod
Bx

gouoot
agggggz

A,

A

Lart Tenna.
=% Penna.
. Delaware

A

Al
A
A
A

b
3
2
R
"D

Mlchlgah
Ohio

. Hlinois
Wisconsin
M. No., Indiana
. So. Indiana
. Kentneky

T

i

e
oz

zkz?a?a

&

e
. Minnesota
So. Dakota
. No. Dakota

Dol
ESE“

iy

. Louisiana

. Migsissippi
. Tennessee
Arkansas

pEEEE SreR
obby
gszzg

2

o

. Bo. Carnlina
Alahama
. Florida

). M. Georgla

‘\ DM, Dorto Rieo

e e
EEE%

ccbb?

Manager
ADM, lown
ADM, Kansas

TRAFFIC DEPARTMENT, A.R.R.L.

ATLANTIC DIVISION

. H. Stewsurt

A, B. Goodail

G, L, Deichmann, dr.
A, G, webstor

H., W. Densham

E. M. Glaser
5. Woedworth

1844 Ingleside Ter,

St David's, Pa.
Washington

Chapel Gate Dane, Ten Hills,Baltimore

" 40 Waqhingmn Ht.
|45 E. 13th St

426 Rrownell St.
2085 K. Kingston Bt
5108 Liberty Ave,
%05 Washington &t.

CENTRAL DIVISIOI\

J. F. Rau

P. E. Wigegin

H H. fayton

R, H. G. Mathews

<. B, Darr

. E. N ichols

N. €. Smith

¢, N, C‘rapn

M. W. Hutchinson
0. F. Angus

4. €. Anderson

332 S, Mich., Ave,
137 il Ave.,
789 Weadock Ave.
10386 N. Dearborn 5t.
1175-2nd  $t.

1222 Washtenaw Ave.

Rm 68, ¥, M. . A,

{+lengarry Farm

DAKOTA DIV!SION

N. H. Jenson
. . Wallace
Orville Wheelon
Bert Wick

Box 894

4 Penn Awve, N.
200 E. Capital Ave,
1025-3rd  5i.

DELTA DIVISION

W. W. Rodgers
V. . Rosso

.. Kennon
‘W. . Hutcheson
br, L. M. Hunter

1106 Union Ave.
Box 415
University Post Office

200, Main 3t

EAST GULF DIV!SION

H L. Reid

B, Wells
V. C. Melllvaine
. P. Clark
. B. Transou
T.uis Rexach

76 K. 12th St Apt, 8

Irvingiton
Collingswood
Brooklyn
Byracuse
P"hiladelphia
Pittsbure
Wilmington

hicawo, I

nghland Pk. Detroit.

Lima
Chicago
Milwankes
Ann  Arbor
Indianapolis
Lexington

Sioux Falls, &. .
Minneapolis

Pierre

Devils Lake

Memphis, Tenn.
Flanuemine
Mississippi
Wind Rock
Little Roeck

Atlanta, Ga.

1809 Runcombe Si. Cireenville
106 W. 3rd St. Shetfield
e’ Western {Inion Tel. Co.Jacksonville
‘}09 Greenwood Ave. Atlanta

Box 419

MIDWEST DIVISION

B, H, Quinby
D, B. Watts
lifford Peters

Rox 184-A, Ri. 6.
116 Highland Ave,

NEW ENGLAND DIVISION

San Juan

Omaha, Nebr.
Ames .
Tonganoxie

Manager . Vermilva Mattapoisett. Mass.
AD.M. Rhode isiand . B. Fancher #6  Franklin St, Westerly
ADM, New Hambpshire : Stevens 118 Brook Manchester
A DM, Yermont Hall 3215 Union &t Burlington
ADM, Maine Hon 20 Wood St. Lewiston
A DM, West, Mass, S, MeLean 586 Armory Bt Springfield
ADM. East. Mass, . Chage 39 Chester Ave, Winthrop
A.D.M. Conneeticut Z. 8, Comsiock 1622 Main 5t. B. Hartford
NORTHWESTERN DIVISION .
Manager F. West Polytechnic, Mont.
A.D.M. Montana E. Cutting HBox Hi7 Bozeman
AD.M. Washington ]i.verett Kick 3802 Hoyt Ave Everett
D Tdaho LaVerne Martin 12&-14&\ Ave, H, Nampa
. Oregran P. B, Hoppe 633 Wﬂhamette St Hugene
PACIFIC DIVISION
Manager J. V. Wise Walnut (irove, Calif.
ADM., Arizona H. L. Gooding Box 175 Douglas
A.D.M. Nevada G. M, Lewis 211 West mt. Reno
ADM. 8o, Calif, M. E. MceCreery B2R W, 49th St, Los Angeles
ADM, Central Calif B, it. Coles 16 Kllenwood Ave. Los Gatos
ADM. No, Calif, E. . Garrette Coluso
A.D.M. Hawaii K. A. Cantin 508 Piloki 8t. Honolulu, T. H.
ROANOKE DIVISIO
Manager W. T, Gravely %54 Main St. Danville, Va.
A.DM. West, Va. 4. L. Bock Main_ St. Farmington
ADM. Virginia J. P, Wohlford 118 Cambridge Ave. Roanoke
A.D.M. No, Carolina T. M. Simpson Peoples Nat'l Bank Bidg. Winston-Salem
ROCKY MOUNTAIN DIVISION
Manager N. R. Hood 1022 8. Ash 8t Cusper, Wyo,
AXLM, Utah H. ¢, Wilson a/0 Deseret News Salt lake City
A.D.M. Colorado P, M. Begal 0134 Interstate Trust Bidg, Denver,
ADM. Wyoming . N. Mitchell Greybull
‘WEST GULF DIVISION
Manager . M, Corlett 2815 (latherine &Ht, Dallas, Texas
A.D.M. New Mexico Fouis  Faleoni Box 42 Roswell
AADM. Oklahoma ', K. Whartenby 211 News Blde. Enid
A.D.M. So. Texas E. A, Sahm Rox 569 New Braunfels
MARITIME DIVISION
Manuger W. (. Borrett 14 Sinelair Ht. Dartmouth, N. &.
ADM. P, E, I W. Hyndman Chariottetown
ONTARIO DIVISION
Manager €, H. Langford 258 Cheapside 5S¢, London, Ont.
A DM, Central Ont, Wm. Choat 241 Roberts 5i. Toronto
QUEBEC DIVISION
Managey J. V., Argyle 493 l)erarve Blvd Montreal
VVINNIPEG DIVIS
Manager J. E. Brickett 260 Athabas’ka St., K. Moose Juw, Sask,
A DM, Saskatchewan F. 1. Maynard Box 389 Marse
ADM. Manitoba * k. Nicholson 397 Rurnell &t ‘Winnipeg

VANCOUVER DIVISION

Manager A, . Ober Cur, Maiu & Minerva $ts. Vulean., Alberta



Wavelength Range: 80-300M

Licensed under
Armstrong . 3.
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The GREBE “13”

A Real Receiver for Relay Men

aess.”
—{onfucius

The relay man attains happiness
in far less time when he cuns 4

Grebe © 137,
Bt T

Regeneration and Tuned R.F. this

Instrument affords sharper tuning, greater range
and quieter operation. And, each detail of Grebe crafts-
manship assures trustworthy performance.

You will find the Grebe ‘13” in the stations of seasoned
DX men who have established worth-while records.

Ask vour dealer or write us.

A. H.

GREBE & CO.,, Inc.

76 Van Wyck Blvd., Richmond Hill, N. Y.

Western Branch:

451 East 3rd Street, ’Lﬂs Angeles, Cal.
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THE AMERICAN RADIO RELAY LEAGUE

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

It is an incorporated association without capital stock,
chartered under the laws of Connecticut. Its affairs are governed
by a board of 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, bv 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 wmembership are solicited. Ownership
of a transmitting station, while very desirable, is not & prerequisite
to membership; a bona-fide interest in amateur radio is the only
essential. Correspondence should be addressed to the Secrefary.

OFFICERS
R Trafic Manager
ETOIRe M
President F F 0%5 RICHN &:,EtLL Treasurer
HIRAM PERCY MAXIM Honik 5 a?“?;n‘ . A. A. HEBERT
Hartford, Conn, Hartiord, Lonn. Hartford, Conn.
OV ¥ U Y g N Y e
Vice President Conaddion {.:erl::zzai Manage: Secretary
CHAS. H. STEWART A, H. K. RUSSELL K. B. WARNER
&t David’s, Pa. 234 Westmount Drive Hartford, Conn,
Toronto, Ont,
DIRECTORS
H, M. ANTHONY ¢, B DARR . A, SERVICE, JR.
Miunecie, Ind. Detroit, Mich. CGlastonbury, Conn,
A. A. HERBERT ¢, H. STEWART
H. A, BEALE, JR. de‘s: Hartford, Conn, St Da‘nd’s, Pu.
Parkesburg, Pa.
&, KRUSE ¥, B, WARNER
A, H. BABCOCK “ilver Lane. Conn. Wesi Hartford, onn,
Berkeley. Calif. H. P, MAXIM K. W. WEINGARTEN
Hartford, Conn. Tacuma, Wash.
V. F. CAMP o )
Hrightwaters, L. 1. A. H. K. RUSSELL M. B. WEST
Toronto, Ont. Lima, Ohio
F. M. CORLETT ¥, H, SCHNELL ¢, L. BIDWELL
Daflas, Tex. West Hartford, Conn. Washington, D, 1,
ADVISORY TECHNICAL COMMITTEE
STUART BALLANTINE MINTDN CRONKHITE L. A, HAAELTINL
WM. C. BALLARD, Jr. H. DELLINGER TUSKA
EROY M, B, CLAUSING c( 1., FARRAND R, H. u MATHEWS
FRANK CONRAD PAUL F, GODLEY 5 LRALD M. BEST
LEO C. YOUNG F, . BLAKE %, KRUSE
MELVIT.LE BASTHAM 01, . McCUAA

Address General Correspondence to Fxecative Headquarters, Hartford, Conn,

HAVE YOU J2INED GUR ALRRL.?




EDITORIALS

de AMERICAN RADIO RELAY LEAGUE

The April Elections

URING the first week in April ballots
are being mailed from A.R.R.L. Head-
quarters to every member of the

League residing in the United States and
Canada, the U. 8. members to elect a Di-
rector to represent the division in which
they live and the Canadians to elect the
A.R.R.L. Canadian General Manager.
There now devolves upon every one of
us A.R.R.L. members not only an oppor-
tunity but serious duty. Our new consti-
tution gives us a greater measure of de-
mocracy than we have ever had before, and
we must use it in this first election held
thereunder for the choice of a new A.R.R.
L. Board. The system of government we
have adopted is helpful to A.R.R.L. only if
it reflects the wishes of the majority of its
members. In voting for the members of
our new Board, then, we are not only exer-
eising a privilege but fulfilling a solemn

duty, worthy of our most serious fore-
thought.
A.RRL. has a glorious history of

achievement and progress., t has done
much to advance short-wave radio. It
stands for the best in Amateur Radio, a
power for guod always. It provides the
opportunity for co-operation, =0 essen-
tial in our lives as radio amateurs. It
represents and protects us in our rela-
tions with the rest of the world, where,
unaided, we would fall.

A.R.R.L, must carry on. Much depends
upon the new Board. Altho the new di-
rectors will be elected ag the representa-
tives of certain areas, they are the gov-
erning power of the League in all its mat-
ters. HEvery League member therefore
shouid give deep consideration to the choice
of the director from his territory, to the
end that the men put into office wiil have
been selected not only because they can
represent their territory but because they
are endowed also with vision, wisdom, fair-
ness, and ability as leaders, zo that in all
things they will act for the greatest good
of our A.R.R.L.

B.C.L. Amateurs

E amateurs, who love amateur ra-
dio for its own sweet sake, can find
much encouragement and hopeful-

ness in the fact that there is only an in-
significant percentage of the millions of
people listening to broadeasts who do not

the mysterious little bug

wet  bitten by
and straightaway graduate from the view-
point of regarding radio purely as they do

their phonograph The overwhelming ma-
jority of the B.C. fans have become ama-
teurs in their own game, much cloger to us
telegraphing amateurs than it ever appear-
ed they would be, and except that their
interest lies in reception only and in tele-
phony instead of telegraphy, they are be-
coming of much the same bhreed as our-
selves, They are circuit hounds, tireless
experimenters; their aim iz greater DX
and they compare their records even as
vou and we. We admire an article ap-
pearing in a recent issue of the Southern
California Radio Association Bulletin so
much that we want to reproduce it here,
with its welcome to B.(C.L."s, as'an example
of what we think the amateur’s attitude
should be everywhere:

“The Broadcast Listener is usually one
of two types: he is either one who takes
radio for granted and who is not at all
interested in what makes the wheels go
‘round or he is of the experimenter type,
vxceedingly curious to learn the whys and
wherefores of radio.

“The designation ‘amateur’ is from the
French, and means ‘lover’ or ‘admirer.
Radio amateurs are just that—they love
radio: they enjoy unraveling its mvstenes
they enthuse over circuits, diagrams, theo~
ries and practice; they get a thrill from
tinkering with radio—-not in a haphazard
way-—but with a definite scientific object
in view. They are for Better Radio, the
most fascmatmg and absorbing study that
is available to all!

“A part of radio’s thrill is the glory of
‘working® a fellow amateur. One wmay
putter around with a few odds and ends
and emerge with a capable radio trans-
mitting set—a set capable of reaching far,
far away. This thrill needs to be experi-
¢nced just once, to be understood and ap-
pre(;lai:ed it’'s a g-r-a-n-d 'n’ glorious feel-
ing!
“The ranks of amateur radio are open
to all BCL’s who are real, dyed-in-the-
wool amateurs; who love the mysteries of
radio and would appreciate good fellow-
ship and sound technical advice and help.
If you are of this type, and have not
vet become a ‘ham’ (as the amateur pre-
fers to call himself) this association wel-
comes you to its ranks.

“Our members are always glad to co-
operate with the BCL in every respect.
We who Jove radio are only too glad to
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be of help to those who are looking for
the ultimate in radio, and our hand is
extended to this end!”’

Make that be your policy too, O.M.—
we want the fellows of this type in Ama-
teur Radio.

NOTICE TO
DUR NEWSSTAND READERS

. As announced in our last issue, the
Traftic Department Report and the “Calls

QST
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Heard” Department have been eliminated
from the newsstand edition of QST because
our non-member readers in general are not
particularly interested in them. This re-
sults in a saving in expense which makes
possible the publication of a larger snd
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
proof positive that you ought to be 8 mem-
ber of the League. May we not direet you
to the handy application blank appearing
on page 88 of this issue?

Something New in Radio Frequency
Amplifiers

By M. B. Sleeper*

aitho no uwnusual circuit is emploved.

reception.

The simplest way of doing a thing always deserves respectiul consideration.
much worth while to sacrifice something to gain simplicity.
frequency amplifier which does not oscillate under the ordinary conditions of broadcast reception,

T_he iransmitting amateur will find the article interesting reading, partly because he too may soon
be using non-oscillating receivers, still more because his family is certainly interested in phone

it is often very
Mr. Sleeper here presents a tuned radio-

-—Technical Editor.

with the idea of making it in such
a way that the change of inductance
from wminimum to maximum would
be very great, while the distributed
capacity and the resistance at radio fre-
quencies would be exceedingly low. The
variometer turned out even better than my

I ABT wear [ designed & variometer

Sleeper Variometer and Fixed Coupler,

Fig. 1.

expectations, and I felt well pleased with
myself, both because the wvariometer was
good electrically, and because, in simpli-
fying the mechanical design, I avoided the
well-known waot-blanket of radio—patent
infringement,

However, I was soon informed that an
mnusually good variometer was not so good
ynless it had an equally good variocoupler
to go with it. The molds for Bakelite
parts are expensive, unbelievably expensive
in faect, so there is a very definite economi-
cal advantage in using the same parts for
both variometer and variocoupler. I final-

+* M, B. Sleeper, Inc., Technical Publisher.

ly hit upon a design which was both
economical in the matter of molds and did
away with & lot of trouble and worry., It
did not provide a variocoupler, to be sure,
but something better, a fixed coupler.
Figure 1 shows the variometer and also
the fixed coupler. The latter is simpiy the
variometer stator frame with a gpecial
winding. Altho you c¢annot see this in
the illustration, the winding is broken so
that a small part is brought out to two
binding posts as a primary for the fixed
coupler, while the balance gerves as the
gecondary coil. .

Why a Fixed Coupler Is Satisfactory

Perhaps you are in the habit of using a
vario-coupler because you think the variable
coupling is necessary. If you stop to think
you will realize that, however much you
turn the eoupling-control knob, you finally
leave it at just & few degrees on the scale.
Really, you don’t need to vary it at all
if it is kept fairly loose, Also, in ordinary
amateur and broadcast reception, it is the
custom to do very little tuning in the an-
tenna or primary circuit. The fixed coupler,
then, provided the twin for the variometer
in the form of an inexpensive instrument
which replaced the vario-coupler and at the
same time Jdid away with primary switches,
goldered taps and coupling variations. I
felt better after that.

Another Use for the Fixed Coupler

About that time David Grimes, 1.D., {1.D.
stands for Inverse Duplex) appeared on
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the scene. I thought [ was something of an
experimenter but LD, can think of more
things to do without =topping than I can
if I sit up the night before pilanning them.
When he suggested that the fixed coupler be
used as a tuned radio-frequency amplify-
ing transformer, I dropped everything to
see what could be done in that direction.
At the sume time he rushed to Penmar-
- davem’s to make out a patent application,
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and, by the time I found out how they
worked, he had reached the Q.E.D. of his
claims thereon. Which was as it should
have been, for it was his idea. For my
part I am glad enough that I can pass the
story along to other Experimenters,

As an R.F. Amplifying Transformer

The simplest application of the fixed
coupler to radio frequency amplification is
illustrated in Fig. 2. Here is a 2-tube set
with one step of radio amplification and an
audion detector.
as the input tuner, just as a vario-coupler
might be connected Fired Frced
The secondary is Uer gy 2op A COURET

A fixed coupler is used .
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the tuning condenser, making the signals
weaker, the tuning broader, and the B-
. battery consumption much greater (which
can be said also of the practice of putting
an actnal resistance across the tuned ecir~
guit, or in series with it.) In the present
circuit however, the negative voltage from
the (-battery saves the B-battery.

Perhaps you don’t understnad why it
won’t oscillate. I might e¢laim that it
won't because there is nothing to make if,
but that wouldn’t be quite fair. To make
the circuit oscillate, a fairly large induct-
ance must be put into the plate circuit of
the tube, e¢ither by putting it directly in as
the primary of the rf. transformer, or
{what iz exactly equivalent) by putting
it into the secondary ecircuit and using @
low ratio of transformations. The design
of these couplers is such that the inductance
in the plate circuit is not sufficient to cause
oscillation, That’s a very simple reason.
{See “Appendix for Amateurs” for details.)

Circuits

The arrangement can be substituted for
a radio frequency f{ransformer in plain
radio-frequency ecirveuits, reflex, or inverge-
duplex circuits. Fig. 3 shows a bH-tube set,
giving two stages of r.f. amplification. If
vou are clever at putting things together
you can arrange the three condensers to be
controlled by a single knob. Verniers,
either separate or in the form of an extra
plate, are needed on the second and third
condensers to get a perfect adjustment. A
loop may be connected to the first condenser
in place of the first fixed-coupler.

Figures 4, 5 and 6 show one of the best
gets I have ever used, a one-gtep reflex
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by another .00025
condenser snd connected to a detector tube,
preferably a UV-200 or C-300.

First off, you will say that there is
nothing new about this circuit. But there
is, as it has been constructed here, for it
has all the advantages of tuned radio fre-
quency, yet it does not oscillate, (This is
eorrect within limits only—see the “Ap-
pendix for Amateurs”—Tech. Ed.) To be
sure, ordinary tuned radio-frequency cir-
cuits can be prevented from oscillating by
using a potentiometer to put a positive
charge on the grid but the eifect of this is

a8 if n resistance were connected across

receiver with an audion detector. You will
see that two fixed couplers are used, one
between the antenna and the first tube
as an input tuner and another ag a tuned
radio-frequency transformer. Both tuning
condensers have a maximum capacity of
00026 microfarad.

An exceedingly interesting ecircuit is
shown in Fig. 7, This diagram (shown by
permission of the Sleeper Radio Corpora-
tion licensee for the Grimes Inverse Du-
plex Inventions), is a Grimes Inverse
Duplex Set, When used on an antenna
within a mile of WEAF the tuning is so
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sharp that WEAF, operating on 495
meters, could not be heard when the con-
trols were get on WDP, 502 meters, Great
range is also possible when a loop is aub-
stituted for the first fixed coupler, but
funing then becomes so sharp that recep-

Fig. 4.

Two-tube Reflex Beceiver.

tion largely hbecomes a matter of luck in
striking the right combination for the three
dials. In place of the tapped loop shown
{and usual with (irimes sets) an antenna
may be used, and the secondary of the
first fixed-coupler tapped to permit adjust-
ment of the voltage mpplied to the grid
of the first tube. This is necessary on
Tl;nl;ong signals to prevent overloading the
ube.

The (C-Battery and the Choice of Tubes
HKither UV-199 {(-299) or UV-20i-A
‘-.>01 A) tubes may be used thruout,

altho 201-A’s {C-301-A’s), with & UV-200

{C-300) detecbor, give the best results.

'Phe Cebhattery is very important, where

shown in these diagrams, for the current

drawn from the B-batteries is heavy at
the best. With UV-199 (C-299) tubes the

Fig, 5.

Construction of 2Z-tube Reflex Set,

saving effected by the low filament current
consumption is small compared to the in-

erease in  B-battery cost, unless the C-
battery is vmploved 11 to 4% volts are
required. Since the life of the C-battery

is practically its shelf life, its use is many

o

o
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times repaid, The new Eveready-3 is a
handy unit; the same bhattery can be used
for the filaments of UV-199 (C-229) tubes.

? o3 4
LY 207 A fmagne EW:M! $¥ 200
&l 1
- s
<
-1 Saxed = ‘_‘ é
Toovas . W[ak;: 5 Fozs -
G S
By S ] L
FIN;
7
n ' Crreurt of St shown
FIG & _IJ mFrgs. 65
“2av wov

Ba&ABt BB«:‘

i o Fixed
oy v 20t A “’”ﬁ” ur 200
el 002 A o f s "“?“"
= A eges A 'ﬂé M
Hoor T fraed M= N
cotér | Tl Do )
11 L20025 s o e
p.
' ;
o2, 2w
Trans g% 8 P Trans.
I ard
»ij ~/W1¥v
£
L,
—i [P JEUUP SN

v A Chree-tube Reflex circuit

&V, fo V.
Al Bap, S
T8 Bat. FIG. 7

At a slight sacrifice in results UV-199
{(3-299) tubes can be used thruout.

AN APPENDIX FOR AMATEURS
By the Technical Editor

When reading hastily, it is so easy to
misunderstand Mr. Sleeper’s claims, that
an egplanation seems strictly necessary.

There is nothing unique about the eir-
cuits shown; that claim is not made. The
originality lies in the proporiioning of ithe
fixed couplers in such a fashion that the
tenidency to oscillate is not troublesonie ag
long as ordinary veceiving antennas are
used. This may he explained as follows.

The tendency to oscillate ari5es from the
fact that a fairly high inductive load is
placed in the plate circuits of most r.f.
amplifiers, especially those of the tftuned
variety. If this inductive load iz kept low
enough the tendency to osciilate will not
be troublesome as long as the antenna re-
zistance is fairly high. Now the inductance
in the plate circuit of such a set as here
described ean be cut down by using few
primary turns and a step-up ratio in the
fixed couplers, This is what Mr, Sleeper
has done.

With a low vesistance amateur antenna-
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and-counterpoise this device does not usual-
ly suffice and oscillations cannot be fully
prevented unless resistance is introduced
fas in the Grebe CR-12 and CR-13) or
some other device used as described in
“Anti-Regenerative Amplification”, QST
for January, page 12). This is a pretty
safe statement—in fact it is so safe that
the Technical Editor is authorized to say
that a prominent laboratorian makes the
following offer: $100, cash in hand, for
even a single-stage r.f. amplifier, having
a tuned transformer giving a non-regen-
eragtivre amplification of 3 or more per
stage, which bhe cannot cause to oscillate in
the course of ordinary reception, when
connected to the low resistance antenna at
his laboratory. Amplifiers in which the
grid-plate capacity is balanced (Rice,
Hazeltine, ete.) are of course barred.

QSsT i1

“Rolling Your Own"

At the last moment we have u letter
from Mr. Sleeper in which he gives the
following constructional information for
those who wish to try it first with home-
made equipment. A fixed coupler equival-
ent to the one pictured {except in looks)
can he made by winding on a 3-inch tube
4b turns of #22 $.8.C. wire, then leaving a
space of % ineh ov ¥ inch and winding &
turns of the same wire. The small wind-
ing is the primary and the end of it near-
est to the secondary goes to the B-battery,
the other end to the plate.

The long winding is the secondary; the
end farthest from the primary goes to the
grid. A one-wire antenna 20 feet high
and 100-300 feet long is recommended.

For amateur work both windings may
be reduced about one half.

Loose-Coupled Transmitting Circuits
By Maurice G. Goldberg, 9ZG ex-9APW

“We arnateurs are a fairly conslderate iot and most of us pay some attention to the QRM our
transmitters cause the other fellow in the same neighborhood. Some of us put in good filter systems;
some put in loose-coupled transmitters; and a few of us try to combine the two into the ideal amateur
transmitters. Having discoursed somewhat on flter systems in QST with good effect! it is the
writer’s intention to invite a more pronounced interest in loose-coupled circuits for transmitters in
order to reduce interference and swinging signals and to increase the efficiency of many transmitters.”

HE loose-coupled transmitter has
many advantages over nine tenths
of the ecircuits used in our ama-
teur stations. It is far superior
to all direct-coupled sets in that

it reduces ey thumps which are prevalent
with all direct-coupled sets using any of
the common methods of keying {which is
more than enough cause for throwing out
all of our present circuits—Tech. Ed.)
The loose-coupled transmitter will work
very near the fundamental of the anten-
na without any need for series condensers.
{Neither is there any need for care about
the location of the antenna nodal point
as there is with direet-coupled sets.—Tech.
Ed.) Pinally, the joose-coupled set omits
a steadier wave as the tuned primary has
a stabilizing effect and prevents swinging®

Drawbacks
The only drawback to the use of a loose-
coupled transmitting transmitter is the
necessity of using a good variable conden-
{—Mr. CGoidbery was first to inake wexperiments
on Pmafsnr ttlters and to give the results to the

ns—-ee QT for April, 1923, papge 14,
i start of the movement for pood plate

supplies vhich has called forth  Prof, Dellen-
haugh’s olassic article und the Reinartz Modula-
seupe,

Ze-Swinginiz % a change in wavelength, bhack
and forth. This s nut the same thing as fading
which is a change in the strength of the signal,

4. ..8es the srticle un antenna =eries condensers
in last issue: these condensers can also be used
in tuning the primary cireuit of a loore-cnupled set,

ser to tune the primary circuit’. If any
amount of power is being used this con-
denser will have to be immersed in Tran-
sil or castor oil, as the current in the
primary circuit may be anything from 10
to 100 amperes. {We can’t agree with this
-—the current is generally within 509% of
the antenna current. At 8AQO-8XH, with
3 UV-204 tubes the primary current is
about 10 amperes altho 2 kilowatts are
being put into the antenna.—Tech. Ed.)
The size of the wire in the primary will
have to be larger than ordinarily used in
direct-coupled ecircnits. Number 12 cop-
per wire might carry the current in a
direct-coupled set but will get hot enough
to fry eggs when used in the primary
vircuit of a loose-coupled set.

The Set at 9ZG-SAPW

In Fig. 1 is shown the e¢irenit in use
at station 9Z2G-9APW with the values of
capacity and inductanee shown. Tt will be
noticed that the variable condenser shunts
only a part of the plate inductance, the
hest number of turns being found by
noticing the combination that will give the
highest reading on the antenna ammeter
when adjusted in the fashion explained
later in this article.

At the writer’s station the “reversed-
feedback” eircuit of Fig. 1 is used because
it has heen found best suited for the
peculiar conditions of this location. No
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gridtuning condenser was found neces-
sary, which is fortunate as that would
make two tuning adjustments in the pri-
mary circuit. Four turns of No. 26 wire
have been found to work best as a grid
eoil.  Such small wire can only be used

& Fitar
FIG | LOOSE-COUPLED ‘REVERSED FEED~
BACK" CIRCUIT USED AT 9ZG~-9APW

where the grid-tuning condenser can be
eliminated. At a wavelength of 220 me-
ters the primary tuning condenser works
best (at this station) when placed across
11 turns of the plate inductance. At this
wavelength 8 turns are used in the an-
tenna circuit between the antenna and the
counterpoise clips. 'The primary {uning
condenser is set at 356 on a 100 division
scale; the maximum capacity being .001
before immersing in oil, probably .004 at
present. For shorter waves fewer turns
should be used in both inductances and
the primary tuning condenser adjusted for
the wavelength desired.

Tuning
To shift the wavelength it is only neces-
zary to change the position of the antenna
clip on the secondary coil by a few turns
and then turn the primary tuning conden-
ser until highest antenna current is ob-
tained with good ‘‘pickup”. 1t will be

found that in wmoving the _primqry eON- |

denser (with the key down) it is possi-
ble to make an adjustment giving .2 to .5
ampere more antenna current than can
be “picked up” when the key is operated.
In other words it is possible to raise the
antenna current to perhaps 5 amperes by
hiolding the key down and adjusting the
primary condenser but the set will not
ogcillate promptly on this adjustment and
may fail to work at times, the result being
that the tubes heat badly. ‘To avoid this
condition the primary circuit is worked at
a slightly lower wavelength., This best
adjustment is found by holding the key
down and gradually bringing the primary
condenser up toward the resonance point.
As the resonance point is approached the
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antenna current rises. The best operat-
ing position is the one giving the highest
possible antenna current wifhout giving
unsteady operation. Working too close
to the resonance point will result in un-
steady operation and working too far from
it will reduce the antenna current. Adjust
the primary condenser to a point that
seems io give prompt pickup each time
the key is depressed. This adjustment will
be, as already stated, a little below the
resonance peak. The peak itself ean be
detected by a teriffic *Bang!” in the re-
ceiver as the primary condenser is swung
thru the resonance point. Place the re-
ceiving set at a considerable distance from
the sending set and listen carefully while
sending the alphabet c¢lear thru, noting
carefully if any of the letters ‘““miss out.”
(It may sound unreasonable but a set
of this sort will at times work perfectly
on some letters and miss others regulariy.
~—Tech, Ed.) If one hears every letter it
is a fair certainty that the best operating
point has been found. If, however, one or
more letters miss out the best point has
not been found and the condenser should
be set a trifle lower and the operation re-
peated until every letter sent can be copied
in the phones. This had beter be checked
by sending to a local station until one has
become used to the circuit.

One must not be deceived by the slight
drop in antenna current when this adjust-
ment is made., As stated before the redue-
tion from the maximum will be from .3
to .5 ampere but of what use is a large
antenna current unless the signals can be
read? Besides, even after this adjustment
is made a good loose coupled set will still
produce a higher antenna c¢urrent than

can be gotten with most direct-coupled
517
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sets, At the writer's station it is possi-
ble with one 50-watt tube to get an an-
tenna current of an ampere when only %
turn of inductance is used in the antenna
circuit, With one turn the current is 2.1
amperes. Thus we are able to work effec-
tively near the antenna fundamental with-
out using series condensers.,

Circuits
The Meissner Circuit, being inherently
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loose-coupled, is not shown. The ordi-
nary loose-coupled circuits with {uned
primaries (Hartley and Colpitts) have an
advantage over the Meissner in that they
are somewhat more stable because of the
steadying effect of the tuned primary. The
Meissner circuit is affected by everything
that happens in the antenna circuit; if the
antenna falls down in a storm or is
grounded accidentally the tubes will at
once stop oscillation and draw a very
heavy overload. The same e¢ffect takes
place to some extent when the insulators
are wet by a rain. In the loose-coupled
eircuits with tuned primaries, changes in
the antenna system do no harm since the
tubes draw an appreciable load only when
the primary cireuit is tuned to the antenna
or nearly so. A large change in the an-
tenna constants (wavelength or resistance)
will remove the load from the oscillating
tubes. The same dangers that have been
mentioned as applying to the Meissner
eircuit usually hold true also for direci-

o and Cx must stand Jut!
plate voltage of set

LOOSE ~COUPLED COLPITTS CIRCUIT
FIG. 3

coupled sets, especially if the antenna
comes down on the counterpoise. {Anyone
who has had to work a tube set during
a heavy rain will know how true this is.
We had a horrible time with our Hart-
ley eircuit at 1XAQ on the evening the
“Shenandoah” was adrift.—Tech. Ed.)

Coupling

Pigure 4 shows three resonance curves
drawn from data obtained at 9ZG-DAPW
with various distances between the near-
est edges of the primary and secondary
inductances., It will be noticed that at
the closer c¢ouplings there is quite a re-
wion thru which the primary circuit will
not operate steadily, shown by the dotted
portions of the curves. If the coupling is
made loose enough (4 inches in this case)
the circuits can be in exact tune without
disturbing . the oscillator’s persistence in
the least. With this coupling the tuning
is also much sharper. The curves are
not guite correct in one way as they show
less current for the looser couplings. This

QST
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is because no adjustment of the plate turns
was made. Had this adjustment been
made as it is under normal operation,
the maximum value of antenna current for
all couplings would be very close to the
same.

The Helix
In order to determine the best type of
inductance for use in the anfenna cir-
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cuit, 9 turns of No. 26 wire were wound
very close together on a four-inch form
and with coupling of 2 inches and the tube
running on 1200 volts, 3.3 amps was ob-
tainable in the aerial circuit at the opti-
mum operating adjustment. Needless to
say the wire got burning hot, so 9 turns
of No. 11 D.C.C. wire were wound on
the same form after removing the No. 26
wire. 'To the writer’s surprise the antenna
current was 3.2 amperes, .1 less than in
the case of No. 26 wire. A Radiocorp in-
ductance was next tried, and with 8 turns
in for the same wavelength, 3.2 amperes
was obtained. To be absolutely certain of
results the No. 26 wire was wound on the
same form again, and when inserted in
the circuit the meter again read 3.3 am-
peres, showing that for some reason the
No. 26 wire was better than the larger
wire of smaller resistance. This c¢ould
be due to one of two things; either the
increase of resistance in the antenna eir-
cuit meant the possibility of operating
closer to the resonance point, or the com-
pactness of the inductance was doing the
trick, To determine just which one of

those theories was correct a pancake in-
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has the disadvantage of requiring (in all
stages except that immediately preceeding
the detector) an extra isolation condenser
and grid biasing resistance, and the voltage
cannot be stepped up as with the trans-
former.

Several years ago it occurred to me that
all the advantages of the variometer method
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FIG. 4 COMPARISON OF REGENERATIVE AND NON-
REGENERATIVE AMPLIFICATION CURVES

A-—Tunable transformer regenerative.

B—-Fixed transformer regenerative.

Cw—Tunable transformer non-regenerative.
D—Fixed transformer non-regenerative.
Note~Tunable transformer used was a Ballantine
variotransformer.

The fixed transformer was an unusually good one.
The oscillator supplied sine-wave-modulated r.f.

could be retained, its disadvantages elimin-
ated and the amplification considerably im-
proved by replacing the variometer by a
transformer whose primary, secondary and
mutual inductances could be simultaneously
and continuously varied over the range of
wavelengths to be received. I called this
device a wvariotramsformer, and a witty
friend supplied the abbreviation “BVT” to
shorten a word which wasg unfortunately
long, The separate windings of the BVT
eliminate the isolation condenser and grid
resistance which are necessary with the
variometer; furthermore by providing a
turn-ratio greater than unity the voltage
may be stepped up. The device tunes in
exactly the same way as the variometer,
hy means of a single knob.

Use of Iron in Radio Frequency
Transformers

The effective permeability of iron at short
wavelengths is small out of all proportion
to the heavy hysteresis and faucault cur-
rent losses. We have thoroughly studied
iron cores of many types, in the form of
thin steel sheets down to .001” thickness,
in the form of small particles (oxidized
particles, iron precipitated by hydrogen,
rumbled with high resistance materials,
ete.) molded under large pressure with an
insulating binder, and ended up with a
special core which was moulded of extreme-
ly. thin “magnetic-oxide” sheets (.0002”
thickness). Even the losses in this core
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were too great for use at such wavelengths
{600 meters) although we expect to make
some use of the material in long-wave radio
transformers such as are used in a super-
heterodyne intermediate-frequency ampli-
fier. The idea of using iron at short waves
was immediately abandoned.

Coupling

Sometimes loose coupling is used between
the windings of & radio transformer having
a fixed primary and a tuned secondary.
This broadens the range of wavelengths
over which the device will amplify. (With-
in reasonable limits this range then de-
pends on the tuning-range of the secondary.
There is an incidental advantage in loose
coupling; if the primary turns are kept
down the tendency to oscillate is decreased
without using any means of compensating
for feedbacks.—Tech. Ed.) However,
loose coupling lowers the height of the
resonance peak,

When an adjustable primary is used and
the amplifier is properly compensated for
feedbacks there is no purpose in using loose
coupling and in such devices as the Ballan-
tine variotransformer the coupling is made
as close ag possible by winding the primary
and the secondary coils together.

Turn Ratio

The best turn-ratio depends, among other
things, upon the plate resistance of the
tube and the amount of the capacitatively-
reacting feed-back from the next tube. For
ordinary tubes of resistances ranging from
10,000 to 30,000 ohms a turn-ratio of 1 fo
2 is about right. The sharpness of the
resonance curve increases with the turn-
ratio, the effect being much the same asg
that of increasing the capacity across the
primary winding.

This is illustrated by Fig. 2. The curves
represent the non-regenerative amplifica-
tion of one stage with a UV-201 (C-301)
tube. As previously defined this is the pure
repeater action of one stage into a tube
detector (UV-200 or €-300) and excludes
the effects of vegeneration. The higher
turn-ratio (2.1/1) gives more amplification
but is harder to adjust on account of the
greater selectivity. The ratio 1.2/1 rvepre-
sents a good compromise. In the case of
a “Variotransformer” this ratio gives a
pretty. uniform amplification of about 6
times, over the entire range of wavelength
adjustment. )

It seems a trifle unreaso .ahle to present
broad curves like those of Fig. 2 with the
statement that one of them was obtained
from a sharp-tuning transformer and the
other one from a moderately sharp one.
The explanation for this is given in Fig. 3
which shows how Fig. 2A was obtained.

The operation of a tuned v.f. transfor-
mer cannot be represented by a single curve,
since each setting of the transformer gives
a different curve. The final curve for the
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such a condition, gave most of their as-
sistance to the broadeasting of press for
the news associations, leaving the ama-
teurs to handle the point-to-point work.

Chicago naturally was a center of ac-
tivity. 92AAW, selected by the Chicago Ra-
dio Tratlic Assn, to handle emergency work,
immediately adopted a 24-hour schedule
disregarding vuiet hours with full permis-
sion of the Radio Supervisor. Don Wal-
lace, 9ZT-9XAX, Minneapolis, acted as a
radio Paul Hevere in his territory, call-
ing amateur minute-men into action, and
continuous watch was kept in the Twin
Cities. 9BQQ, Minneapolis, did exception-
al work, sticking with his set with only
three hours sleep in as many nights. 8ZD-
8VE, Pittsburgh, handled an emergency
message from the manager of telegraphs
and signals of the Pennsylvania Ralroad
in the Pittsburgh region to a similar P.R.R.
official in Chicago, inquiring the extent
of the storm damage and the prospects
for re-establishment of wire service. This
message was relayed to 9AAW in Chica-
go via 8FU in Defiance, Ohio, the answer
returning the same route. 9BRS in Des
Moines handled a message from a disabled
Air Mail plane at Ft. Des Moines to its
base at Iowa (ity, and then turned around
and copied 1500 words of mress from
BAAW and gave it to 6BDI, thereby giv-
ing California its first news on the arrange-
ments for the Wilson funeral. Early in
the storm officials in the Twin Cities per-
ceived their inability to repair the dam-
age with supplies in hand and a rush order
for amergency equlpment was given to
9ZT-9XAX to get thru to Ohio. He tied
up immediately with 1XAM in Connecti-
ceut, who put the message on the Western
Union wire in a part of the country where
the wire service was OK. A rush reply
to that message came back to Minneapolis
amateur radio—on 200 meters to
9BLY.

It was sabout this time that the disaster
oceurred at the Milford Mines near Crosby,
Minn. 9BQ{, WMinneapolis, put out a
300-word bulletin on the subject for the
United Press and got direct acknowledge-
ments for it from ("hlcago, Atlanta, Bos-
tion, Pittsburgh and San Francisco. In
about four hours elapsed time the 300-
word message to the U. P. office in New
York was relayed there by 9BQQ-7717-
9BMX-9BRK-3QT-2BOY, the latter making
the delivery.

9AAW maintained 2 continuous watch
for four days, a number of local amateurs
helping to man the station and other local
stations co-operating 1009%. The first
night seventeen stations were cleared with
storm traffic. 9ATO, Milwaukee, had Chi-
cago traffic for the railroads, which went
via 9AAW. At the request of the roads
a check-up was made on the frains stalled
in snowdrifts in Wisconsin, 9Z7Y, LaCrosse,
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handling the business in his territory. Red
Cross messages relative to relief at Cros-
by, and railroad traffic for the C.M. &
St. P. road were handled with Minne-
apolis via QBQQ

Hundreds of urgent private messages
were handled. 9CCM in Dana, Ill., sum-
moned medical aid for his town from
‘atreator and directed a nurse on a case
in Streator for a doctor isolated in Long-
point, III. 9DLO handled the Streator end.
He lives on a farm three miles from town
and delivered those messages by flivver
during a blizzard! The wife of a North
Dakota man had just had a serious opera-
tion in a Chicago hospital; he could not
learn the outcome. Amateur radio got it
for him-——irom 9XN in Chicago via 9AIC,
Streator, 9DVL in Naperville, Ill cop1ed
train orders for the C. B. & Q. R. R. i
his city, and several amateurs in Daven-
port gave valuable help to their local rail-
road people, who had no information on the
condition of their trains.

Among other stations which did splen-
did work in addition to those already men-
tioned are 9CD-9XBA, 9ZA, 9BGT, 9BZI,
9CA, 9ED, 9DOZ, QDHZ aDQ, QA_RM
'JYY 9C8d, 9BSP. Many of these btatmns
worked under the handicap of ice-grounded
antennas, 9ED is due particular com-
mendation: he threw {ogether =z simple
transmitter using three receiving amplifier
tubes for power, bulldlng the set for this
storm work right in the midst of the emer-
geney. It worked, too, putting fine sig-
nals down to 9CA Dwight and connecting
that territory with Chicago.

From the above it may be seen that many
stations did fine work. There were many
failures, however, and we are in no posi-
tion to pat ourselves on the back as far
as the net result is concerned. Not enough
stations were on the job, and too many
continued selfishly in their own work in-
stead of QRXing or aiding in the relief
work. Whenever there is a big storm every
amateur ought to realize that oommumtles
somewhere are suffering, and that that is
his opportunity to serve. When these emer-
gencies come, every amateur ought to get
on the job as quickly as possible and help
in every way he can, even if it is only to
QRX - and watch for cases to arise where
he may be needed. We handled only one
message for the Pennsylvania Railroad in
this storm—all the others were lost or
stalled. The raiiroads are good enough to
eompliment us on our codperation but we
must admit we didn’t do anything very
much worth while for them—+this time.
The few stations that did good work are
much to he ecommended—they demonstrated
0 Uncle Sam that the American amateur
can eliminate isolation. Their good work
should prove an incentive to the rest of us
to step out and do our stuff next time!

—K.B.W.
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versed” feed-back. Several schemes are
available. Mr. Tuska has already ex-
plained the advantages of the reversed
tickler-coil method. He used this method
in connection with & capacitatively tuned
coupling; it is not so successful with an
inductance tuned coupling. Effective
methods in this case are those shown in
Hull’s article (Fig. 5a and 5b), and in the
present Fig. 5. For control of regeneration
(rather than complete compensation) the
condenser €. is made variable.

In Fig. 5a the coupling beftween the
antenna and secondary coils should be close,
but care should be taken to keep down the
distributed ecapacity between the lower
part of the coils if they are wound in the
gsame direction, and between the upper parts
if they are wound in opposite directions.
This is very important in the case of Fig.
bb, in which the coils are wound in opposite
directions. T have shown in these diagrams
only one stage of r.f. amplification. Ad-
ditional stages may be added, of course, and
if regeneration in later stages should hap-
pen to be troublesome, the simplest remedy
is a grid-potentiometer commonly control-
ling the extra tubes. Additional regenera-
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tion in the detector circuit is less effective
than might be supposed (perhaps 20%
increase) and hardly worth the extra ad-
justment. For e¢.w. work the autodyne
oscillation should not take place in the tuned
circuit, at least in a multistage amplifier,
because succeeding tubes may become over-
loaded. It will probably be better to let
the cireuit immediately preceeding the de-
tector oscillate, or to provide a local oscil-
iantor coupled to this point of the cireuit,
thus heterodyning the amplified signals.
This also reduces or prevents the radiation
of a “carrier-wave” by the receiver.

According to the measurements depicted
above a single stage of r.f. amplification
with variotransformer coupling and proper
regeneration should give with square-law
detection a telephone signal amplification of
from 100 to 1000 times. Hull and Snew
have actually measured amplification of
100 times at 400 meters, and there was
some doubt here of the failure of the
square-law detection so that with weak
signals the 1000 mark might have been
reached. At any rate the wvalue and
economy of tuned r.f, amplification is not
all on paper.

How Antennaz Work
By John L. Reinartz, 1QP

Reinartz isn’t connected with

will let him tell it,

Our idea of a really good radio amateur is John L. Reinartz.

a commercial station, a factory, a laboratory, or a university, yet
his name is internationally known and his articles have been reprinted
the explanation: Reinartz never believes that a job is done until he has had a try, and he never admits
that there isn’t something in an amateur station that will do the work.

For instance—-all of us had dropped the Tesla Coil as an old-fashioned toy.
wanted to find ocut how our filters worked we began to have dreams of $
Reinartz resurrected the Tesla coil, put a hit of wire on it, and gave us the 10¢ *“Modulascope”.

Lately most of us have admitted that we don’t know anything about antennaz at short waves.
John admitted it, too, but he immediately got out the Tesla Coil again and—but that’s his story and we

in a dozen countries. Here's

Then when we
2000 oscillographs. But

~Tech, Ed.

me you will find that they provide most
interesting recreation and also a means
of conveying to you, as they did to
me, the need for properly proportioned
circuits for transmission. 1t iz not diffi-
cult or expensive to make the Tesla Coil
and repeat these experiments, and a sin-
gle “B-watt” tube will drive it. Be sure
to try the things I will tell you about.
A look at Figure 1 will show the regular
arrangement of apparatus used with my
Tesla Coil. A simpler arrangement could
be used but it is convenient to use the reg-
ular set at 1QP and simply shift the clips A
and B to the Tesla primary. These clips
ordinarily go to the antenna and counter-
poise leads. When the set is running the
current passing thru the Tesla primary
induces a voltage in the Tesla secondary.
Because the secondary has many turns this

IF yvou will follow these experiments with

voltage will be quite high, especially when
the primary is tuned to the unatural wave
of the secondary coil.

Obtain a Westinghouse “Spark C Pencil”
or an Airco “Ignition Gauge”. The little
vacuum tube is a very good indicator for
high voltages. When it is held near a wire
or coil that is at high voltage the tube
glows; we can get a rough idea of the
voltage by seeing how near to the wire we
must get before the tube will light up.

If you are ready we will proceed with the
experiment.

Place a sheet of paper right back of the
Tesla Coil, press the key of the tube set
and adjust the variable condensers. If
things are working right the upper end of
the secondary coil will show a slight corona
(or brush) discharge. Now hold the little
vacuum tube as shown in Figure 2, putting
it just close enough to the top turn of the
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two positive electrodes, one connected to
each end of the secondary of a center-
tapped transformer, The pool of mercury
is the positive I.C. terminal, while the
negative D.C. connection is taken from
the venter-tap of the transformer. This
is the ordinary center-tap connection used
with electroiytic rectifiers.

Now if this valve is tilted the starting
arc strikes as before. The main arc then

msd/ye cirodde
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TYPICAL WAVE FORM OF SINGLE-PHASE RECTIFIERS
FIG 4

strikes, going to the parficular upper elec-
trode that happens to be negative at that
moment. The starting switch is then
opened as before,

As the polarity of the transformer
secondary reverses the arc shifts back and
forth between the upper two electrodes,
This happens 120 times per second, con-
sequently the valve looks as if two arcs
{or a forked arec) were going all the
time. See Fig 3.

Figure 4 shows how the irregular cur-
rents of the two upper electrodes com-
bine to make a fairly smooth output cur-
ent, a considerable part of which is direct
current the rest being mainly 120 cycle

. It will be seen from this figure
that the current thru each of the upper
electrodes lasts more than half of each
cycle. This effect is due to the fact that
the transformer has a fairly high vre-
actance, which causes it to act as a
smoothing choke This prevents the cur-
rent from g‘omg to zero and prevents the
arc from going out at each half-cycle.
Increasing this reactance will maturally
make the wave form smoother and more
effectively prevent the current through the
valve from reaching zero at any time.

“Keep-alive” Load

If the D. (. line is opened the arc
of course will go out and cannot be
gtruck without going thru the business of
using the kick-coil or the starting switch
again. This is not good, so it is neces-

sary to keep the D. C. line I aded at all
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times, at least enough to keep the are
going.
Feeding Vacuum Tubes.
When supplying vacuum tubes the

power taken from the valve may not be
enough to keep the are going but this

o

, A

can be
size of
above.

The complete circiut for vacuum-tube
plate supply then is the one shown in
Fig b.

Such a rectifier may be gotten to-
gether for about $10. 00—and some di-
plomacy. First get on the good side of
one of the men with the 10041 light plant,
some one in the testing department. From
find out when he has on hand a small
pole-transformer or manhole-transformer
that has nothing wrong with its windings
but showed [on test] a core loss too
hizh to allow keeping it on the line at
times of light loads. Then go up to the
company and buy that transformer. A
transformer of 1 k. w. rating is large
enough and such discarded transformers
are usualy sold for $1.00 per kilowatt;
give the company a dollar and cart the

corrected 1>y using the proper
‘“keep-alive” load as mentioned

transformer home in the Ford. (One
S T}
T Wy s ©
3 S 8 &
2 Rotor v .
9 NN
l L]
FIG. 6

winding of this transformer must, of

course, be suited for the voltage of your
house supply line—Tech.

The next, and hardest, thmg is to get
hold of the mercury are tube Here you
have to use some diplomacy and talk the
company into selling one of the small

mercury arc tubes they use for supply~
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atarted with a 300 meter wave in Fig, 4
the wave is now 150. Tuning down to the
2nd harmonic {one half wavelength) will
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give us two voltage nodes; pass this by
and tune down to the third harmonic {one
third wavelength) which has three voltage
nodes, one in the center of the coil and
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one near each end of the coil. This is
the wave we are going to study. The
voltage curve is shown in Fig. 9,

The Antenna With Counterpoise

As in our other experiments we will as-
sume that the part of the coil above the
node 0, is the antenna and the part below
the node 0, is the counterpoise. As before,
this leaves too many turns in the helix
{the part between 0, and 0,) and we will
shunt a variable condenser across the in-
ductance so that the number of turns can
be made small. In Fig. 10 this has been
done and the tube set has been connected to
the helix so that the filament tap comes at
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the node 0, and there is zero wvoltage uof
hoth the wantenna and counterpoise lead-in'
insulators, thus reducing the losses at {hese
points., At the same time we hove taken
o of the need for a nodal point at the
filament clip,

The whole system iz sgain working
at the antenna fundamental, and of course

R
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B
)} SENDING SET wiTH 3
GROUND CLIPS ON HELIX

FIG. 7

the part of the system inside the station
is also working. at that wavelength, [t
might be well to say this in another way.
If the antenna-and-counterpoise system
works at 200 meters when their leads are
connected directly together, then the thing
for us to do is to set the antenna and
counterpoise clips at the end of the helix,
set the condenser clips about half way in
toward the center and then fturn the con-
denser until the helix system oscillates at
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FIG. &8

200 meters. This is much the same thing

as in Fig, 7.

Series Condensers

In order that we may be able to work
on any wavelength within the amateur
band {and below it if we have an X li-
cense), the next step is to insert two series
condensers, one in the antenna lead, and
another in the counterpoise lead. We will
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If we take the three transformers just
described and bring out center-taps we can
connect the secondaries as shown in Fig, 8.
This. ¢onnection is called “three-phase
dametireal” and is very evidently equal to
a six-phases upply. It would be de-
girable to have a rectifier tube with 6
positive electrodes for rectifying such a
supply as shown in Fig. 8. but a pair of
three-phase valves may be used.

The ripple from such rectifier will not
be over [H5% and this can be smoothed
out easily.

A very fine plate supply may be ob-
tained by modifying this last system a
trifle. If we separate the two valves of
the secondaries of the transformers used
in the three-phase and six-phase rectifiers
we will have & secondaries. These ecan
then be connected as shown in Fig ¢ to
form two separate three-phase Y systems.
Each of these can of course be rectified
separately, wiving the same sort of out-
put as would have been obtained with the
eircuit of Fig. 7. However, the ripples
of the two systems may be made to can-
cel each other by the scheme of connec-
tions shown in Fig. %. The choke must
be quite large and the windings at either
side of the zenter-tap should be exactly
alike and closely coupled. A rectifier of
this kind can be used for telephony with-

8.0 Qubad
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out other filter. Such 2 system is used
with kenotrons at WGY and was des-
e¢ribed recently in the Proceedings LR.E.
»»»»»»» -{Tech. ¥d.)

Third District Convention

April 24, 25 and 26!

Paste those dates in your Easter bon-
nets and make up your minds to attend
the 5th Annual Convention of the Third
Radio District, the which is to bhe held at
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the Hotel Adelphia, Philadelphia. The
entire roof of the hotel has been reserved
by Dave Provan, genial proprietor of the
hostlery. Dave uever does things by
halves, guarters or three-quarters; there-
fore he has given consent for the installa-
tion of a complete amateur sending and
Feceiving station to which has been issued
the call “3DRC” (Third District Radio
Convention).

And that isn’t all—there will be a real
radio show of commercial and amateur
apparatus plus pictures of Third District
stations. W. Bradley Martin is building
a special wavemeter for a set-calibration
test and “Daddy’” Cadmus will be on hand
with the official wavemeter and will hold
license examinations.

There will be speakers from various
fields of radio engineering, but their
names will not be stated now as the
managers intend to promise only what
they can make good on, which is a Dutch
way of saying that the men whose names
appear on the program will speak unless
death or accident prevents them.

Special sessions will be held for the
general public and at these the activities
of the radio amateur will be explained.

There will be 2 visit to Central High
School, known to Philadelphians as “The
Birthplace of Radio”, and the tour will
include many other places around Phila-
delphia. (Take it from us, gang, that
Philadelphia puts on some nice tours.)

The banquet on Friday will of necessity
be limited to real qualified amuoteurs. Send
reservations to the manager of the con-
vention, Thomas Appleby, 708 Harrison
Bldg., Philadelphia. The main banquet
speeches will be broadeast by WOO, John
Wanamaker's station.

The last feature of the convention will
be the first R.O.W.H. initiation to be held
in the Third District. ‘The novices will
be led into the Qrder of the Wouff Hong
by Charles H. Stewart, Atlantic Division
Manager, and Thomas Appleby, who en-
tered the realm at Chicago and Atlanta
respectively.

There will be a receiving contest—and
prizes, of course.

Thomas Appleby is in complete charge
of the convention as the District President,
Mr. Horace A. Beale, jr., is convalescing
in Florida from a long illness. The other
officers are Paul C. Peterson, vice presi-
dent, John D). Reister, secretary-treasurer,
The committeemen are Chas. Van Housen,
Publicity: €. H. Stewart, Banquet
Broadcasting; Joseph M. Nassau, Ama-
teur FExhibits; F. Richardson, Technical
Director; James F. Rau, Music; W. Brad-

ley Martin, Contests and Prizes; Prof.
Lloyd M. Knoll, Station 3DRC. The con-
- vention directors are Messrs. Peterson,

Nassau, Richardson, Knoll, Van Housen,
Appleby, and Fred Mergenthaler.
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Amateur Wavemeters
Part Two
By S. Kruse, Technical Editor
AVING made a wavemter as deserib- for an amateur to do well. It is betier to
ed in the February issue we are us¢ & wavemeier chart as in Fig. 1b or lc
ready to calibrate it and start

using it. . ) Standards
Calibration Before any wavelengths ean be put down
By “calibration” is meant the job of on & chart or a dial one has to know them

finding out what wavelengths are shown
by different readings of the condenser
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scale. These wavelengths may be marked
dlrectlv on the scale of the condenser
ag in Fig. la, which makes a *“direct-

reading wavemeter,” This is usually hard

te-More information on short-wave wavemeters
can be gotten from the Bureau of Standards Letter
Cireular, LC 78,
Section, Bureau of Standards, Washington, D. C,
*(lan be obtained from the QST (lireulation Dept.
at the regular price.

‘Thig can be gotten from the Radio .

and that calls for some sort of a standard.
The best standard right now is most cer-
tainly the “Standard Frequency” transmis-
sions from WWYV, Bureau of Standards at
Washington, The schedules have been
printed regularly in @ST and many ama-
teur wavemefers have been calibrated ac-
curately. The ways of doing this were ex-
plained in QST at the following places:
July, 1923, * page 28, “How to Use the
Signals,” and September, 1923,* page 20,
“How to Use the Signals.” The titles are
the same but the two items are different.

The service of WWYV may possibly be ex-
tended to other stations as we are informed
by the daily papers that some arrange-
ments along this line have been made with

the Cutting & Washington station WLAG
at Minneapolis.

Not everyone c¢an hear WWV  well
enough to use that stations’ signals.

It is NOT o good idea to use other stations
except those listed in the wmonthly Raedio
Service Bulletin®. Ordinary radio stations
are not particularly careful about being on
their correct waves.

Some amateur stations can give you correct
wavelength—but take this sort of evidence
mighty cautiously—we know of only two
in the whole country that are able to do a
really first-rate job.

Commercial Calibration

Strictly speaking we ought to compare
with a standard wavemeter if we can’t
hear WWYV, Now there are not very many
standard wavemeters and generally the
people that have them are too busy to take
on jobs of calibrating. The Bureau of
Standards does such work® but they are
usually very far behind and considerable
delay must be looked for. The work done
is, of course, excellent. Lately also the
Washington Radio Laboratories (you will
find their ad. in @8T) have begun doing
wavemeter work,

If you send a meter to e;ther of the
above laboratories be sure that it is packed
in a very large box with at least 4 inches

femmNo  good amateur ought io be without thxg
monthly sheet. It can be gotten from the Super-
intendent of Documents, Covernment Printing
Office, Washington, D.C., at 25¢ per year., A sur-
prising amount of information is given.

‘-Rates may be obtained by writing them for the
rate sheet on radio measurements.
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of excelsior all around it. Also make sure
that the dial or pointer is absolutely solid
on the shaft and finally tie or otherwise
fasten the condenser so it cannot “flop”
around and damage itself.

Standard Wavemeters

If you cannot use WWV’s signals and
cannot ship your meter to a laboratory,
then get hold of the hest wavemeter you
can locate and use it for a standard. There
are not many good wavemeters in amateur
stations and you will have to do some look-
ing, If you can get hold of a General
Radio Precision, Kolster, or any one of sev-
eral good Navy wavemeters, you are in
luek. They will be better than you really
have need for, If you can’t get hold of
such a meter it is a good idea to look
at the nameplate; if it came from a good
firm the meter is probably 0.K. for ama-
teur work.

Calibrating Against a Wavemeter

The best method of calibrating a new
wavemeter is by use of a standard wave-
meter and a small oscillator. This method
was pretty well explained in the article
“A Short-wave Oscillator” in QST for May,
1923,* page 47. It may seem like 2 good
bit of work to build an oscillator just for
the sake of getting a wavemeter calibrated,
but the oscillator is good for many other
things, as explained by Mr. White.

Other methods of calibrating are so
much poorer that they will not be described
at all; everyone can rig up an oscillator
these days. If vou haven’t a Western
Electric “E” tube as described by Mr.
White, use a Radiotron 5-watt tube or
even & UV-201A or C-301A.

The Indicator

Sometimes it is a good idea to equip a
‘wavemeter with a ecrystal detector—but
we can’t remember when, Leave the
erystal off; it always get out of order and
isn’t of much use on C.W. If you must
use a crystal be sure to connect it as
«described last month—not in the usual
.amateur faghion.

The little lamp is about the best for
.all-around work. Sometimes good service
can be gotten from a little vacuum tube
.connected across the wavemeter condenser.
A very goud tube for the work can be
.gotten from a Westinghouse “Spark €
pencil or from an “Airco Ignition Gauge.”
‘These are the same affairs Mr, Reinartz
referred to in his article on antennas last
‘month.

Making the Wavelength Chart

It isn’t necessary to describe the way of
‘marking wavelengths on a dial; that’s easy
.enough. Usually such dials do not read
at all closely and a chart is much better.
In laying out a chart it is a great advan-
tage to use “cross-section paper.” If you
ceannot get this, rule up a sheet of paper
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about 8”7 x 10” and do a very careful job
of it. The size of the squares depends on
the wavelength range but ones are
handy.

Put down each wavelength reading as
you get it and work along the curve.
Perhaps something like the curve of Fig.
2 will happen. This shows that the points
x1 and x2 are off and ought to be re-run.
These mistakes would not show on a dial
or other scale.

1

Using the Wavemeter on the Sending Set

. In measuring the wavelength of a send-
ing set it is very important to use looge
coupling between the wavemeter and the
sending set. If you do not, you are likely
to burn out the lamp (or thermo-galvano-
meter) in_the wavemeter and in addition
are very likely to get wrong wavelength
readings. Start out with the wavemeter a
yard or so from the helix and work for-
ward gradually until you get an indication
when turning the condenser very slowly.
When the coupling is loose you will get
a dull red glow from the lamp at the very
best wsetting—if the lamp lights brightly
vou are much too near the set.

A low power set will sometimes fail to
light the wavemeter lamp. Another stunt
may then be used; bring the wavemeter
rather close to the top of the helix and
hold down the key while slowly turning
the wavemeter condenser. When you run
into the working wave the plate current of
the set will go up and the antenna cur-
rent will go down. Sometimes tHe resonance
point can be spotted by the changing hum
of the plate transformer. This stunt can
also be used with large sets by putting
them on low pwer, not over one ampere
in the antenna at 200 meters and not over
.2 at 100 meters.

The last scheme is handy but not aec-
curate if there is no plate-current meter.
A good emergency scheme that is surpris-
ingly accurate is to start the buzzer on the
wavemeter and then watch the contacts
while the wavemeter is held over the helix.
Turn the wavemeter condenser until wou
strike the resonance point, which will -be
shown by a sputtering spark at the buzzer
contacts. Then take the wavemeter away
from the helix, working the condenser back
and forth as you go, until you find the dis-
tance at which it is just possible to get fire
at the contacts over a hwirline distance on
the dial. The cutoff is extremely sharp and
the indications surprisingly good. With one
of our wavemeters at 1XAQ we can always
get readings within 15 of a division on a
100-division dial.

Using the Wavemeter With Receiving Sets

In last month’s QST we accidentally
omitted the number of turns in the sec-

ondary coil of the 1BGF tuner in the arti-
cle “Low-loss Tuners.” That should not
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What Is a Good Condenser? badly. Good glass condensers are made,

A good condenser must be used. 1If the
condenser hag high resistance the antenna
efficiency will be lower and the tuning will
not be sharp. The best condenser of all
would be a thing insulated with air entire-
iy, but how would one hold the plates in
place? Any one can see that some sgolid
material must be used. Now solid material
always causes some losses; therefore we
must build the condenser in such a fashion
as to keep the solid material out of the
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space between the plates, and to make all
leakage puths as lony ard narrow as
possible,

There is not space to go into detailed
descriptions on this point, it will become
clearer on looking at the descriptions of the
following condensers.

Factory-Built Condensers

We have just said that an air condenser
will give the lowest losses. That does not
mean that all econdensers with solid di-
electrics are bad. They may be quite good
if the best mica or quartz or pyrex glass
sheets are used, For small sets mica series
condensers with taps at .0002, 0003 and
{0005 microfarads are made by the Dubilier
Condenser Co. and also by the Radio Cor-
poration of America. These condensers are
quite satisfactory at antenna currenis be-
low 2 amperes; above that they heat rather

in the form of copper-plated leyden jars,
by the Stahl Rectifier Co. These jars were
deseribed briefly on page 65 of the Novem-
ber issue; their capacity is 00019 micro-
farads. These jars are low priced and ex-
tremely hard to puncture—the antenna
current probably will never harm them.

When 1t comes to variable series conden-
sers the proper one to chooge depends on
the antenna current. Sels using two or
three “b-watt” tubes. will usually operate
perfectly with a good .0005 microfarad
variable receiving condenser. The best
condensers for this work are those with
a fair amount of spacing and with rubber
or thin molded bakelite ends. Condensers
insulated with “moulded mud” are not good,
neither are those with most of the sheet
insulating-materials, especially fibre. Gen-
erally condensers with insulation in the
formr of a bushing around the shaft (or
around the bolts) will not work well in the
antenna.

For larger powers there is only one con-
denser on the market, as far as I know:
the Allen D, Cardwell type 147B. This
condenser stands up well with powers as
high as four 50-watt tubes or a single

A-A-A Narrowest possible str
of glass as s/oac'g:‘: (g

Glass 7&5/}7? may be used as at
B-~8-8.

CHEAP METAL AND GLASS FIXED

CONDENSER Suggested by Brouwn,
Darre & Basimal” ‘38w’

FIG. 2

UV-204. Keying surges jump across at
times but the antenna current does not,
and no harm at all is done.

Home-Made Condensers

In Fig. 1 is shown a condenser suggested
hy L. W. Hatry of 5XV. As there are only
two plates they must be large to get the
required capacity; in fact the design calls
for plates 10 inches square. These should
be cut from a good heavy sheet of tin on
the square shears, uof by hand, as it is
necessary to have the plates flat. [t is
not possible to cut them with a pair of
tinsnips without bending them more or less.
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Are We Losing Contact With WNP?

Help! What is the matter with you fellows and your super-hets?
What have vou done toward establishing contact with WNP? The
report for the month of February is the worst since Jack Barnsley
hooked up with Mix last September. Only three slim reports were
received for the entire month. Awful! Mix must have thousands of
words of press and many messages on his hook and it is up to us to
get busy and clear them for him. For the benefit of those who do
not know it, WNP uses 500-cycle plate supply and works on about 180
or 220 meters. )

There may be some reasons for lack of communication during
the month of February. [t is possible that the daylight period has had
some effect on communication. Mix may have been off on a hunting
trip and again it may be that his equipment has been out of order, but
we doubt: the latter. Until we again establish contact, no one can say
Just why there has been this falling off of that good contact we enjoyed
during the preceding months when quite a number of stations were in
nightly communication with WNP. Get busy, gang, and let us in-
vestigate this at once. Listen for WNP every night you can and send
your reports to A.R.R.L. promptly.

About Christmas time, British 5NN heard WNP. On January
16th, Canadian 9BP sent 6 messages to WNP and 4 more on January
24, but was able to receive only 2 from Mix. On January 22, 8JY
heard WNP as did 9AHT on January 26th. Canadian 4FV reports
WNP on February 1, and 6CJQ heard WNP on February 16th. On
February 19th, 9DKB sent 3 messages but was unable to receive any
from WNP.

That is the extent of the contact with WNP for February and we
want to see a concerted effort by those fellows who have been success-
ful, to devote as much time as possible on WNP. FOH S

- The Story of the Royal Order of the
Wouff Hong

By F. D. Fallain, 8ZH-8AND, Supreme Secretary

Starting originally as a bit of “horse-play’” at a state convention, the Royal Qrder of the Wouff
Hong has become a fine and permanent part of AR.R.L. ilife. No amateur can attend a conclave of
the K.O.W.H. and not be made a better amateur and a more loyal member of our ARR.L., In the
following article Supreme Secretary Fallain tells of the origin and early history of the order, and how
a.R %rloup E%fl typical American amateurs at Flint, Michigan, made their mark in the annals of Amateur

adio~Editor. z

ACK in January 1922 the Flint gang
was rounding into shape for the 2nd
Michigan Annual A.R.R.L. Conven-
tion and, as in the case of all good
conventions there was a heap of work

and swearing to be done. And the con-
vention was just four days off.

On one par@icular night the usual argu-
ments were being hashed over; posters were
not all out and, hang it all, the advance

registrations were not coming in as plan-
ned. In general the night was cloudy and
the silvery lining had not appeared. How-
ever, it looked as if there would be a con-
vention if the committee members did not
kill each other.

As usual the gang was gathered in the
offices housing SAND-8ZH, soaking in the
heat and gassing freely. Some bright in-
dividual came into the argument and sug-
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no explanation. If the rig is tilted slightly
there is no need for the rubber and the
condenser action will be smoother.

The capacity obtained may be found from
the second column of the table above, the
capacity going down as the movable plate
is slanted further away from the fixed
plate,

Another Home-Made Variable Condenser

When two plates do not give enough
capacity the idee of Fig. 4 can not be used.
For such occasions the three-plate conden-
ser of Fig, § will do excellent work, even
if it is a blood-brother to the old “come-
and-go” condensers that used to have tin
plates and wooden insulation! If the same
size of plate is used the capacity of such
a condenser may be found from the last
column of Table B just given above. Here
the capacity is cut down by sliding the
central plate out.

Some General Rules

All of the home-made condensers are
rather “big for their size.”” To keep down
bad capacities leave 6” between the con-
densers and uny other part of the set.
To prevent heavy induction losses keep the
condensers at least o foot from the helix.

In making.any of the glass-plate con-
densers be sure to stick to the number of
plates given, More than that will put
glass into the field and the losses will go
up very fast. Stick the tinfoil on with
beeswax or pareffin, not with glue or shellac
or anything that contains water, alcohol,

r gkl Forstationary
FUSE persi
NG

AR -

Lok oF rubber
Hacn goenge

A i
dod §y £ Beckiyy 14EL
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VARIABLE CONDENSER
FIG

ether, turpentine or the like. Wide mar-
gins have been shown on all of the glass
plates, Do not cut down these margins;
in moist weather there will be leakage,
even if you do not see anything happening.
If you can get hold of it use thin copper
foil or aluminum foil instead of tinfoil;
these materials do not tear so easily. No
matter what you use it is possible to solder
light fiexible leads to the sheet after it is
on the glass if care ig taken to drip the
solder on when it is just hot enough to
“take”. Hverything must be perfectly
clean first, tho, and a bit of Nokorode will
help; wash it off afterward with gasoline

or aleohol.
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Current-Rating of Condensers

If the wavelength is known it is possible
to give a current-rating for fixed conden-
sers. This current rating is good for that
particular wavelength only, For a variable
condenser one cannot give a current rating
unless the wavelength and the setting of
the condenser is known.

Current ratings do not mean much in the
case of air condensers: the only important
thing is the woltage rating; that is, the

Aovable Date

Black fnes
Tepresent Linfor

Connect Ernforls
/end < Lo one
Leraunal and i
] ; | Forls 2and 3 Lo
oAy R viser Lerminal

FIG. 5

FIXED OR VARIABLE CONDENSER GIVING HIGHER
CAPACITY

voltage needed to spark thru the air space.
This can be calculated as follows:

Current in Amperes (1.41)
Peak Voltage - -

27 (Frequency}l (Capacity in Farads)"

Other formulas that amount to the same.

thing are
{Amperes} (Wavelength)

Peak Voltage oo or
1340 (Capacity Microfarads)

00075 {Amperes) (Wavelength)

Capacity in Microfarads

Spacing . of ‘Air Condensers

With wmost amateur sending sets the
flashovers that take place in the antenna
condensers are not caused by the antenna
eurrent at all, but by the keying surges—
the things your neighbor hears on 400
meters (or anywhere else). Cut these out
Ia'nd there will be little trouble along this.
ine.

It is hard to say just what will be the
flashover voltage with a certain spacing,.
because it depends on the sharpness of the
edges of the plates, also the moisture of”
the air, The following are safe values.

Flashover Voltages for Air Condensers.
Conservative Values from Practice

Current that produces

Bpacing this {peak) voltage

of Plates Voltage at.0002 mfds. at .00005 mfds.
inches  fpeak) and 200 meters =and 100 meters.
i1/4 15,000 21. 10.56
i/8 8,000 10.7 5.85
1/10 7,000 9.4 4.70
1/16 5,000 6.7 3.85
Table C
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R.O.W.H, was not in shape for the Hec-
ond National A.R.R.L. Convention and
said convention was but ten days away. A
meeting was called and the gang gathered
at the offices of 8ZH again for conference.
Much dignified information was fortheom-
ing and finally Cowing made a rough out-
line and wrote it up with Lathrop butting

in and Fallain pounding the station mill, .

QOutline was right, it could just be seen
thru the s=moke. Another meefing was
called next night and the plot thickened
with suggestions and advice from the gang
—we were out in full forece aguin, Brother
Lathrop took the outline and a bunch of
hours off with a cord of pencils, and wrote
a ritual and presented the results at the
next night’s meeting. Again suggestions
and the station wmill, topether with well-
timed ecussing, produced =& fypewritien
copy. Fallain started the part of LX.LA.
and had to finish it. The rest of the
gang had their pet suggestions incorpor-
ated into the ritual and finally it was
accepted as a finished job. Coples were
made and we were ready for rehearsals.
The whole cast had but three rehearsals;
then Fallain went to (hicago as advance
agent and the rest of the bunch had two
or three more and came on to Chieago
Friday night.

The stage was set but no time for a
dress rehearsal., Lathrop checked the
wardrobe trunks at Flint but they did not
get on the frain the gang came on, and
it fooked as tho $1200.00 worth of robes
were coming too late. It was but two
hours before the initiaiton, and no trunks
in sight yet. Lathrop called upon all the
gods., Then Brother Wright, the mystery
man at Chicago, gathered in a truck and
driver, the fraffic laws were broken and
the necks of the two men bent in going
‘way down town and back, but they made
it in no time and came back with the
trunks which had just arrived at Chicago.
The sigh of relief sounded like a Kansas
eyclone. In due time the initiation was
put on and the delegates liked it im-
mensely and voted it a big success. The
first National Conclave was a thing of the
past! Make-up and wigs were removed
%Ind the gang sat down and waited for
NOTR].

At the close of the Night of Mystery at
Chicago we were informed that A.R.R.L.
would like the initiation within the circle
of the A.R.R.L. and we were requested
to draft By-Laws and Rules and Regula-
tions. Upon our return to Flint we had
ag many as three meetings per week at
the homes of the various fellows. Twice
our proposals were szent to Hartford for
guggestions, In October we received a
fetter from K. B. Warner, Secretary of the
A.R.R.L., stating that at a Board meeting
of the A.RR.L, held during the week of
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QOct. 7th he had presented the matter of
official recognition of the R.O.W.H. and
he was directed to say that official A.R.R.L.
endorsement was extended to the R.O.W.H.
and that the Board accepted the offer of
the Supreme Council(at Flint)to make the
order a part of the A R.R.L. affairs in con-
nection with the A.R.R.L. conventions.

During meetings held to draft rules and
regulations officers of the Supreme Council
of the R.O.W.H. were elected. The mem-
bers of the Sapreme Council are Guy R.
Cowing, Gordon Bell, Harry Phelps, Thos.
Lathrop, Burton Wallrath, Frank Fallain,
Silver King, and Chas. Tiedeman.

The officers as elected are as follows:

Guy R. Cowing—Supreme Master of
Ceremonies.

Frank 1. Fallain—Supreme Secretary.

(zordon Bell—Supreme Treasurer,

The present Supreme Council comprises
the original cast of the lirst conclave of
the R.OW.H. Columbus, Ohio, was the
second city to put on the R.OOW.H. The
first conclave with the new ritual was at
the Second National Convention at Chi-
cago. The second eity to get the new
ritual was Atlanta, Ga., in December, 1923.
It will be put on by the original cast at-
the 8rd Michigan A.R.R.L. affair in Detroit
about March 1, 1924. Now from far off
Seattle, Wash., comes the request for the
“dope.”

In conclusion the Supreme Counecil
wishes yvou all to know they will do all
possible to help any convention get this
initiation across. We shall be glad to an-
swer any and all inquiries concerning the
initiation—provided, of course, that we
are mot asked to divulge any of the sec-
rets. You are asked to send a self-ad-
dressed and stamped envelope.

Conclaves are held only at a state, Di-
vision, district or national A.R.R.L. Con-
vention, and are under the conirol of the
Supreme Council. Applications for a con-
elave should be addressed by the Conven-
tion Chairman to the Supreme Secretary,
¥, D. Fallain, 321 First Ave., Flint, Mich.,
and must be filed at least two months prior
to the convention, The application should
designate the person who will act as Mas-
ter of Ceremonies and who will be respon-
gible both to the convention chairman and
to the Supreme Council for all matters per-
taining to the R.O.W.H. at the convention.
The convention chairman should also notify
A.R.R.L. Headquarters at Hartford. Conn.,
that application has been filed, as a con-
clave will be authorized by the Supreme
Couneil only upon the sanction of A.R.R.L.
Headquarters.

The Supreme Council has prepared de-
tailed rules and regulations, copies of the
ritual, and certain paraphernalia, which

will then become available to the econven.



top one is the speech amplifier with its
associates. Next come three 250-watters,
reputed to be doing the work of four, and
a few other mysterious but necessary parts.
The third shelf contains several immense
antenna inductances, and the bottom shelf

QST

March, 1924
ning little lighthouses, equipped with
acrials after the fashion of BCK’s first
one. The idea seems to be to make the

tubes in one lighthouse squeal intermittent-
ly, then the other takes up the wail, and a
ship operator, approaching, tries to get as

Airplane View of the Bustands.
The Radio i.ab, is located at the extreme right center.

holds two mammoth condensers and a row
of B batteries, with more on the floor be-
neath. The walls of the rack are covered
with meters and switches. On a table near-
by stands a {formidable looking receiver,
while the rest of the room is littered with
receivers and wavemeters, tubes and con-
densers, apparently ad infinitum. Every-
time the young man smiled we felt our in-
terest in WWYV mount, whereas our curi-
osity regarding-the 1'est of the Laboratory
dwindled to nothing. We must have asked
the same questions & number of times
lacking new ones. It may have been mere
chanece, of course, or perhaps our guide
had ulterior motives, but we were uncere-
moniously bundled out of the room after
only the fourth explanation of the trans-
mitter, and were forced to inspect the other
rooms. They all looked pretty much alike
to us—all strewn with radio apparatus of
every description, and apparvently all in

use for one test or another., One room
contains dozens and dozens of tubes of
every kind. They let you look at them

from behind a railing.

in the lobby is a model of the dashing
waves breaking high on a stern and rock-
bound coast which is guarded by two cun-
far away as possible from the racket, and

$0 steers clear of the treacherous rocks. We
can’t blame him. It seems like a pretty
good idea. Our guide all this time was
Miss Elizabeth M. Zandonini, “OW of DC”.
How that girl manages to keep all that
information in one head is a mystery to us.
We'd have to carry a few spares, with a
little card index showing which facts were
filed in which head.

Coming out from that atmosphere, heavy
with profundities, into the bright sunshine,
brought back our buoyant spirits with a
rush.  We leaped lightly onto a little
hillock by the road, preparatory to racing
down the path, but it turned out to be =z
cinder pile, and we sank in up to our knees,
getting our shoes full of cinders and our
head full of blasphemies, and blessed it
we'd swap BCK for the whole Bureau.

Concerning the 1BGF Tuner

We don’t know how it happened but the
number of secondary turns was omitted
from the description of the tuner on page 9
of the February issue. The correct values
are 24 turns for amateur work and 40 for
broadeasts. The excitement displayed about
that omission certainly indicates a tremend-
ous interest in low-loss tuners.
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with amateurs because it is very easy to set
up ‘“spurious” or “parasitic” oscillations
when working at low wave lengths, due to
the combined effect of inductive and eapa-

citive coupling which cause out-of-phase
effects. However, the circuit is extremely
flexible because it requires veory little

change of coupling over a wide range of
wavelengths, henece it is popular in the
laboratory as a source of high frequency
current. It is convenient as an external
heterodyne, for hunting down harmonics,
or as a source of power when measuring
antenna resistance, using the method de-
seribed by Mr. Albert ¥. Murray in the
May 1923 issue of QST.*

The Hartley Circuit

In the Hartley circuit of Fig, 2 we
couple the plate to the grid by means of
the wvoltage drop acrosg the reactance of
the helix turns. The Hartley circuit may
generate short-wave “parasgitics” but they
are easily stopped by placing a very small
c¢hoke ¢oil in the grid circuit, right at the
grid binding post. At 3YO this happened,
and the “parasitic” wave was found clear
at the lower end of the wavemeter scale,
where it was located on 50 meters! As
soon as the grid choke was inserted, the
wavelength returned to normal and no fur-
ther difficulty was experienced. The grid
choke was made by winding 20 turns of
ordinary bell wire on a- penul Morecroft
{Principles of Radio Communication, page
502) explains that this also occurs when
the natural frequency of the grid circuit
is near that of the main oscillatory eir-
¢uit. The tube may then oscillate at the
frequency of the grid circuit instead of the
proper frequency. (And it may at times
jnmp from one to the other~~Tech. Ed.)

The Colpitts: Circuit

In the Colpitts circuit of Fig.
voltage drop across the condenger C is
used for the grid excitation. For this
reason we call this a. “capacity coupled”
grid eircuit, The Technical Editor has
pointed out that as we tune the antenna
with the condenser ¢ we also change the
value of the grid coupling, since the volt-
age across the condenser changes with its
setting. This disadvantage can be readily
appreczated Another great disadvantage
of the circyit is that (especially with large
tubes) it ig difficult to obtain a variable
condenser that will stand the plate volt-
age and at the same time have low losges.
Of course it is possible to leave the con-
denser azlone and change the wavelength
by varying the antenna eclip on the helix
but this too changes the grid excitation
because the voltage across the condenser
changes, not only with the antenna current,
but also with the frequency {(wavelength).

4 the

#(lan be ohtained from the QST Circulation Dept.
at. the regular price.
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Methods of Feeding the Plate Power
Series Feed

In the Meissner circuit of Fig., la we
have an example of series power feed.
This means that the D.C. and the radio
frequency A.C. components of the plate
current flow thru the sume paths in the
plate cireuit (first poing thru the plate
¢oil together and then going to the source

Ay ée amstied
g" faw-power u-.'.‘s
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= Qpritsialll faed
= FIG 4
of plate power, where the A.C. may be

passed around the generator or transfor-
mer by a condenser, and finally back to
the filament together). Iu consulting Pro-
fessor J. H. Morecroft on this subject he
says: 1l can say that practically ail of
the ordinary circuits are capable of being
adjusted. to give equallv efficient operation
of a tube, but those in which alternating
or pulsating currents tlow in the {ewest
circuits are best.”

Parallel Feed (Shunt Feed)

in Figs. 1b, 2, 3, 4 and 5 parallel feed may
be observed. Note that always with
parallel feed there must be a high fre-
quency choke coil (R.F.C. in the figures)
to keep the radio frequency away from the
plate-power supply, and a blocking (stop-
ping) condenser, to keep the plate power
out of the plate coil.

Telling Shunt from Series Feed

The wuse of parallel (shunt) power
feed, as compared with series feed, may
d.lways be determined in any eireuit by
observing whether the power lead to the
plate also carries the oscillating current.
If it does we say we have series feed;
if it carries the plate power only and the
oscillatory current is led off another way
we say we have parallel (shunt) feed.

A vaass condenser around the source
of plate power is alwoeys needed for series
feed, otherwise the oscillatory current will
not go thru or else would damage the
power source. With parallel feed it some-
times happens that some of the radio fre-
guency wgets by the choke. In this case
also the power-source {generator or trans-
former) must be protected by a by-pass
condenser.
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“Unscrambling’” Amateur Circuits

In comparing the Hartley circuit of Fig.
2 and the so-called “sure fire” circuit of
Fig. 3 we find that the only difference be-
tween them is that the “sure fire” has a
tuned grid circuit—in other words it is a
“Hartley with a tuned grid”. When work-
ing with & high resistance antenna the
transmitter often vefuses to oscillate until
the grid circuit is tuned. However, this
same thing can be accomplished by using
the proper values of plate stopping cou-

A 1011110
e
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denser and radio frequency choke as shown
by Mr. Prince of the General Electrie Co.
in the June, 1923 issue of the Proceedings,
LR.E. The exact values for any set cannot
be given as they depend on the antenna
capacity, also the grid and plate induct-
ances and resistances. A variometer used
as an R.F. choke would give the varia-
tion necessary. For anyone interested in
a presentation of the wvoltage vectors as
used in determining the size coil and stop-
ping condenser o be used, Mr. Prince’s
article will be extremely valuable. The
entire object is to get the grid voltage 180
degrees out of phase with the plate voltage,
i.e., to make the grid voltage maximum in
One direction at the moment when the
plate voltage is maximum in the other
direction.

If this adjustment of the R.F, choke is
made the tuning condenser of the “Hart-
ley with tuned grid” may be done away
with, After this change, the only differ-
ence between this and the common Hart-
iev is the extra grid coil being used. By
using part of the helix instead we accom-
plish the same thing, and have the basic
Hartley. Fundamentally both are the same
—both have parallel power feed, but the
Hartley uses two parts less. (The Hart-
ley (u'cmt is being used by many amateurs
with series feed but it is not suited to this
nse.~—Tech. Ed.)

The “sure fire”, “1DH”, “reversed . feed-
back” sending cu'cults and Reinartz receiv-
ing circuits are all essentially the same. In
the Reinartz (1rcu1t a detuned aerial system
is used for receiving, while in all the others
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the antenna is funed to the Workmg wave
and used for transmitting, Fig. 5 is the
“0ld Reinartz” tuner as it appeared in
Oetober, 1922, OST, This has purnoselv
uut been drawn the conventional way but
; s to show that the “Hartlev with tuned

i

and the “Heinartz” ave one and the
e, used {or different purposes. it is
7 interesting to draw circuits out side
side in this fashion with the parts in
The likenesses
of eircuits may then be easily observed.
Many “new” wonders will disappear if you
analyze them this way.

in this discussion the term “reversed
feedback” has been used as by the ama-
teur, not as by Ballantine, who applies it
to an arrangement in which there is 1o
inductive coupling between the helix and

the grid coil.

Master Oscillators

While the master-oscillator is alwaye
one of the three standard circuits, still we
cannot classify the complete master-oscil-
lator-with- power-amnhher under our self-
oscillatory ecireuit headings. It is here
mentioned for the purpose of stating that
the output of the amplifier tubes will not
differ greatly from that obtained with self-
excitation. At 3Y0O a S-watt tube was
made to furnish grid excitation for two
250-watt tubes in a self-rectifying arrange-
ment. The output after a little tinkering,
was about the same as with self-exeitation
but with the advantage that the wave does
not shift as the antenna swings in the wind.
{This is a combination that the amateur
had better not attempt, Usually it is quite
impossible to get reliable performance un-
less the master oscillator fubes represent
at least ¥ and better % the power rating
of the amplifier, There is much sad ex-
perience back of this advice!--Tech. Ed.)

The question of Master Oscillators brings
up that of harmonies. At 3YO0, with seilf-
excitation the strength of the 2nd, 3rd and
4th harmonics was measured with a wave-
meter. The deflections on the scale of the
wavemeter galvanometer were 1, 28 and 3
rspectively. With the master oscillator, and
about the same antenna input, the deflec-
tions were 1, 3 and 3. The fundamental
iz here considered ag the first harmonic.

by
the same relative position,

— W———
T THINK ILL PUT ANOTHER |

ONE ON ToP OF THIS
TOMORROW
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Your Antenna Tower---A Real Problem
By S. Kruse, Technical Editor

HAT sort oi mast or tower shall
[ crect?’ It iz the commonest
guestion of our members, yet we

can never answer it fully., [t

seeias worth while to explain why
there is no good answer—io point out a
few of the problems that every station-
owner must solve for himself, and that are
generally overiooked.

Why We Know Nothing

Antennas have heen carried on masts and
towers for more than Y5 wvears, yet little
enough is known about them. What theory
there is concerns itself mainly with imagin-
ary antennas that are located in the center
of a large flay plain, without a house, tree,
wire or river within a great distance. Does
that fit an amateur antenna that springs
from a 256x30 back yard and terminates on
a pole set between two giant maple trees?
Hardly! Neither does commercial experi-
ence have any value to us, for we work
our antennas at, or even below, the funda-
mental (natural) wavelength and it is quite
easy for a long guy wire or a steel pole
to fall into resonance and mysteriously do
away with large amounts of energy—a
thing our commercial brethren have no ex-
perience with.

It becomes clear that we will have to do
our own thinking—help from the outside
hag not arrived.

Towers

There is always with us the man that
swears by the self-supporting wooden tower
and presents strong claims for it. He says
that there will be no induced currents run-
ning around in a wooden tower, that it will
not, by its presence, particularly lower the
effective height of the antenna and that
we can work on any wavelength without
worrying about resonance humps or ve-
radiated energy from the tower. Also the
tower does not cost much. These are strong
arguments snd must be considered—but
first let us hear from ‘he man with the
steel tower.

The steel tower’s claims are that the
induced-current loss in a steel tower does
not amount o much, the currents are per-
haps large but the resistances are very low
and so are the losses. Whatever the loss
may be, the steel-tower man is sure that
they are lower than those caused by putting
a large mass of wet wood into the field
of the antenna and making a poor conden-
ser of that antenna. Neither does the steel-
tower man worry especially about the eiffect
of the tower in lowering the effective height

—that can be regained by making the tower
a bit higher—it will still be safe. Az ad-
vantages for the metal tower one can claim
that it is ilightning-prooi, permanent, hand-
some, and the strongest of all amateur
antenna supports.

Which shall it be? Certainly the steel
tower costs more—sspecially if one has to
move it; probably also the effect of bring-
ing the antenna close lo it will be much
worse than with the wooden tower; also
we will have to stay off waves near the
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FIG.1 MAST AT 9LQ

natural wave of the tower. But where
there is room and money and a free choice
of wavelengths the steel tower would seem
to have the best of it; in other respect the
wooden one leads.

Self-Supporting Masts

For the present the guy-less mast can
be considered as a very narrow tower and
all the arguments of the previous para-
graphs applied without much change, ex-
cept that such an affair is less rigid and
more handsome.

Guyed Masts

When the guyed mast is considered, num-
berless questlons appear at once. It is no
longer possible to settle out-of-hand the
business of c¢hoosing wood or metal for
the structure, for the electrical effects are
now caused mainly by something entirely
different—the guy wires. The effect of
these guy wires is to make the whole affair
have electrical properties somewhat like
those of a lubberly steel tower with a base
as wide as the spread of the guy wires.
Such a monstrosity would eause the average

Huilvl
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veloped by the Corning (lass Co., of Corn-
ing, N. Y. Pyrex is a particularly good
glass for such work as water does not

March, 1924

gather on it in a continuous film as it does
on ordinary glass—the surface is such as

to make the water draw apart and form
drops.

The Second Saskatchewan Conventlon
Reported by ¢4AL

. This report of the Second Saskatchewan Convention reached us Just too late io make our January

issue and

was madvertently omitted from our February number,

It is so splendid and inspiring a

report, that ,we are sure it is much better late than never; we are only sorry that it is late.—FEditor.

HE morning of November 12th saw

Regina hams meeting trains and

receiving amateurs from all parts

of the province. The incoming am-

ateurs were also greeted by pour-
ing rain which rather knocked the visiting
hams with autos on the head. The morn-
ing session of the convention was spent in
visiting amateur sets in the city and gen-
eral discussions. Towards noon many am-
ateurs arrived from other outlying points
in spite of the bad weather. The real
ham spirit could not be downed; szome
came as far as they could by car and
finished their journey by train.

The afternoon session was attended by
about forty amateurs, inecluding ome Y.L.
in the person of Miss Bowen-Smith of
4Ad. The meeting opened with a short
speech from (3, F. Muirhead, President of
the Regina Radio Club, who called on 4HH
for a talk. 4HH’s first subject was that
of the C.R.R.L. He outlined to us the
plan of the A.R.R.L. for Canadian pub-
licity and explained that they had offered
us a substantial section in QST solely for
Canadian affairs. This would be ample
for our work, The organ for the C.R.R.L
is “The Radio Bug.” Mr., Brickett ex
plained that with the amateurs of (3311-
ada in their present financial condition,
it would be utterly 1mpossible to finance
an organ of their o%n.

“The A.R.R.L. educated us into rvelay
work znd we cannot and will not leave
them. The C.R.R.L. has mnot asked to
affiliate with them. The so-called C.R.R.L.
has no policies, no constitution, and we
do not know what they are or what they
are doing. The amateur has nearly al-
ways started any radio magazine that has
been published but after the publishers
have made as much sz they desire out
of them the amateur has generally been
left in the lurch.”

The next speaker was Mr. Maynard,
who spoke very highly of Mr., A. H. K,
Russell, our A.R.E.L. Canadian General
Man_ager, with whom he has had a great
deal of correspondence He says Mr. Rus-
sell is a lawyer, an ex-service man, and
carries a good deal of weight in Canadian
matters, and we can rest assured that the

Canadian amateur will get a square deal.

In regard to the forming of a C.R.R.L.
Mr. Maynard thinks that the Winnipeg
hams are sincere in regard to such a
thing. But at the same time he is of the
opinion that the originators started the
thing with the idea of making money.
He is very much in favor of sticking
with the A.R.R.L. who are always will-
ing and ready to help. In his remarks

he stated that he had never in all his
-
9B Toronto
CanadanPanager 4R .
life met in Canada or U.S.A. a better

bunch of e¢haps than the members of
the A.R.R.L., who were always willing to
help and a real pleasure to meet. At this
time Mr. Maynard gave an invitation to
every B.C.L. present to come and join us.
In respect to transmitting out of hours.
ete., Mr., Maynard stated that for months
he had listened in and had not heard
any amateur in Canada or elsewhere trans-
mitting on an illegal wave or interfering
with broadcast concerts. He also express-
ed the willingness of all hams present to
help Listener’s-In in any way they could
or to clear up any misunderstandings that
may arise.
The next
head who advised

gpeaker was Mr. G. Muir-
us that he had been
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Base Insulation

When a steel mast or tower is used one
naturally wonders if losses in the structure
cannot be lowered by insulating it from
the ground. Again there is not a very
general answer. At pre-war 9LQ (see Fig.
1) and 9DM the results were neutral; the
mast could be insulated or grounded to a
large buried wire net without any particular

Mast

- : 7
Counterpvse Shntion

" (B) HORIZONTAL GUY WIRE CUTTING
THRU MAGNETIC FIELD

Arast

Counterooise 7B

“" (B) VERTICAL GUY WIRE CUTTING THRU
EQUAL-POTENTIAL PLANES

FIG.3 HOW VOLTAGES ARE INDUCED

effect on the signal strength at 9NH (600
miles), 8EP (40 miles), SED (450 miles),
or 6DM (1300 miles). However, a slight
retuning of the antenna ecircuit was re-
guired. When a poor ground connection
{a water pipe) was used things became en-
tirely different, the antenna current dropped
about 10%, signals failed at all points be-
vond 200 miles, and the antenna tuning was
very hroad. In the government tests at
the opening of NAA the results seemed to
favor grounding the towers, altho. they
had been built with the idea of always
using the insulators. Ballantine suggests
that the best method is to insulate the tower
or mast and then connect it to the regular
station ground, merely to prevent an ac-
cidental (and always poor) ground. This
seems to check with the tests above.

How High?

Finally there is our old argument as to
the proper height of the antenna supports.
If there were no chance of resonance with
the mast, nor any guy wires to occupy extra

] HELLIVLVIIG, ML
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space, one would naturally suppose that the
highest mast would be the best, as long
as the antenna did not become too long for
the station’s wavelength. But it is quite
possible that too tall a metal mast may get
into trouble -with a short wave or that the
extra height will call for a compromise-
vertical antenna which runs much too close
to the top guy wires. Still, the space and
wealth that most of us have available does
not ordinarily get us into this difficulty
and the owner of the usuwal “T” or “in-
verted L” antenna has small cause to fear
that his mast is too high!!

Information Service,

American Radio Relay
League

After April 5th, 1924, the Information
Service will be resumed under the follow-
ing rules:

1—DBefore writing, search your files of
t%ST. You will probably find the answer
ere.

2--Do not ask for comparisons between
advertised products.

3-—Be reasonable in the number of
questions you ask, also do not ask ques-
tions that require large amounts of work:
zive the other members a chance.

4——Put questions in the following form:

A——A gtandard business size (not
freak correspondence size) stamped,
gelf-addressed envelope must be en-
clogsed. A stamp alone will not do.

B—Write with typewriter or ink on
one side of sheet only. Pencil letters
will not be answered.

(C—Make diagrams on separate sheet
and fasten all sheets together. Labef
diagrams carefully.

D—Number ecach paragraph and put
only one question in a paragraph.

—FKeep a copy of your letter and
vour diagrams so we can refer you to
them.

F—DPut your name and address on
each sheet, and do a complete job of it.
A radio eall is not o sigpature; netther
is it an address. We can not spend time
digging wour address out of the callbook.

G--Address all guestion to Informa-
tion Service, American Radio Relay
League, 1045 Main Street, Hartford.
Clonnecticut.

Hh—TLetters not observing the rules will
not be answered.

Huilvl
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Transatlantic Tests Report

amateur stations were received with

codes verified in the Fourth A.R.R.L.

Transatlantic Tests of 1923-1924,

Five other Europeans, not entered

in the tests, were received without codes,

making a total of 42, That is excellent,

and proof conclusive of the wonderful

progress the Europeans have made since

the tests a year ago, when but two sta-
tions were received with certainty.

An even hundred American amateurs,

THIRTY-SEVEN different European

Tests (stations counted but once per
night). He won by a very narrow mar-
zin over Sheldon 5. Heap, 1BDT, Atlan-
tie, Mass., with 1BCF a hot third.

The Ott Radio Co., Lacrosse, Wisc.,
kindly donated - one of their WCH short-
wave radio-frequency-equipped tuners as
a prize, but it was entered “too late to
classify” in the list previously published.
The judges consequently awarded it tio
IBDT as an additional “consolation”
prize,

PRIZE WINNERS IN THE TRANSATLANTIC TESTS
Grand Prize: Greatest Total Station Miles—R. B. Bourne, 1ANA, Chatham, Mass.
Group A: Greatest Mileage for Any Single Reception

1st: Norman 8. Hurley, 5AC, Mobile, Alabama............ ... ... 4750 miles
2d: Wllham Moore, 9DES, Caney, Kansas...........c0ovrieon, 4710 miles
ad: L. W. E. Bryant 4BL, Lakeland, Florida.............. 4540 miles
4th: Quentm Sngart 9COL, (:alesburg', ) 4310 miles
5th: Fred Marco, 9CD, Chicago ................................ 4200 miles
Group B: Greatest French Mileage for Any Single Night

ist: Sheldon 8. Heap, 1BDT, Atlantic, Mass.

2d: Wm. Coates Borrett, ¢c1DD, Dartmouth, N. S.

3d: Lafayette College Radio Club, 3YO0O, Easton, Pa.

Group C: Greatest British Mileage for Any Single Night

4th: Ed Scattergood, 311, Cynwyd, Penna.
Hth . Hammerly, ’BIS Bronxville, N. Y.
ist:

2d: Bronx Radio Club, Bronx, N. Y.

J. L. Fenderson, ¢1AF, Jacquet River, N. B., Can,
Robt. H. Sproul, 1(:(: 80. Hamilton, Mass.

4th: Richard 8. Briggs, lBVL Dorchester, Mass.
5th: J. Van Riper, 2AJF, Passaic, N. J

Group D: Greatest Total French Mileage
1st: Levi G. Cushing, 1BCF, 8o. Duxbury, Mass.

ad: A. W. Greig, ¢1BQ, Hallfax, Nova Scotia.

3d: R. W. Woodward, Hartford, Conn.

4th: Bernard J. Kroger, 3APV, Washmgton, D. C.

5th: Geo. H. Pinney, 1CKP, So. Manchester, Conn.
Group E: Greatest Total British Mileage

Ist: A. A. Learned, Providence, R. 1.

2d: A. R. Tabbut, Bar Harbor, Maine.

3d: Boardman H. Chace, 1BDU, Winthrop, Mass.

4th:
5th:

Chester W.
Harold G. Riley,

Sprague, 1AUC, Bar Harbor, Maine.
1AUR, Livermore Falls, Maine,

many of them in Canada, reported Euro-
pean sigs. Many, to our knowledge, did
not report; but few of the stations that
have worked Europe seemed to think it
worth while to report the calls heard dur-
ing the Tests. The total probably would
have run two hundred or so.

R. B. Bourne, 1ANA, Chatham, Mass.,
wins the $1,100 Grebe transmitter offered
by Messrs. A, H. Grebe & Co. as a grand
prize to the amateur copying the greatest
number of station-miles during the entire

In making the awards of prizes the
judges counted only those receptions in
which a code word was copied and sub-
mitted for verification. This confines the
official reception record to the Buropeans
formally entered in the tests and eliminates
the splendid transmission of nPCII, who
altho sending a code, was not entered
and apparently made up his own code
groups, with no way for verification. An-
other unusual feature was introduced in-
to the judging by the rule that contestants
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Comparing Plate Temperatures

Results obtained by judging the plate
temperatures- with the eye without some
standard would be extremely inaccurate.
To insure accurate plate temperature com-
parisons, the principle of matching the
brightness of a lamp filament against that
of the piate is used. This principle is in-
ecorporated in standard optical pyrometers
which may be vbtained on the market. An
improvised optical pyrometer, however,
gives nearly as good results.

A sketch of a readily constructed optical
pyrometer is shown in Figure 2. A 10-
watt 115-volt Mazda lamp is mounted
either in & box or on a block of wood.
Sighting tubes which may be of any
material zuch as brass or paper tubing
are supported so that & portion of the iila-
ment may be seen through the tubes against
the area whose brighiness is to be matched
--in this instance the Radiotron plate. A
single sighting tube between the eye and
the filameni may be used providing a card-
board shield with & hole to sight through is
placed near the plate. Either the shields
or the second tube helps to prevent the en-
trance of light from other portions of the
plate into the sighting fube. If a more
carefully designed instrument is desired, it
is possible to prevent the entrance of aill
confusing light refiections by inserting
stops in the form of washers with proper
gized holes at definite points along the in-
side of the tubes.

The f{ilament lighting source may be a
22% volt or a 4b volt “B” battery. The
current need only be of the order of 40
milliamperes and if the filament is lighted
for only short periods, there is but slight
danger of running down the battery.

For adjusting the temperature of the
filament, when matching its brightness
against that of the anode, a rheostat of
from 250 to 500 ohms is required. A lower
resistance rheostat is practical if the bat-
tery used is equipped with intermediate
voltage taps.

A D.C. milliammeter, to read values of
filament current for varying filament tem-
peratures of the 10-watt lamp, completes
the pyrometer. The instrument for measur-
ing this current need not be accurate as
its indications are only relative and. do not
enter into the calculations of output. 4
voltmeter may be used to wmeasure voltage
across the pyrometer fillament instead of
eurrent through dit.

Figure & shows instrument constructed
for portable use. Here, however, the lamp
is especially designed for lighting from
dry cells. The sighting tubes contain stops
and slits for varying the area of heated
zone' to be observed. Figure 1 shows an
observation being made.

Because of the short filament length,

amall low-voitage lamps, such as used for
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flashlights or on automobiles are not satis-
factory for pyrometer use,

Procedure for Making Output Measure-
’ ment

"The procedure is best illustrated by tak-
ing a practical example. In this case the
grid leak loss is assumed to be negligible
and will be omitted. The output to be

285 70 45 VLTS 0C

Figure 2-—Construction of a home-made pyro-

meter for measuring power lost in transmitting
tubes.

measured is that of a UV-206, 1 K.W.
Radiotron operating in a Hartley circuit
with & dummy antenna and a resistance
load.

The pyrometer is set ap so that the
middle area of the plate is visible through
the sighting tube. The set is adjusted and
the condition of oscillation at which cutput
measurement is to be made is obtained.
The tube is allowed to operate until the
temperature of the anode is constant.
‘While the plate voltage and current are
maintained constant the filament of the
pyrometer is matched against the bright-
ness of the anode. To make this color
match it is best to bring the temperature
of the lamp filament above that of the
anode and then slowly decrease it until
the filament just fades out against the
heated anode background. Values of plate
voltage®, plate current, and pyrometer fila-
ment current are recorded.

Now the tube is disconnected from the
oseillating circuit, leaving the plate con-
nected to the high voltage source and the
grid connected directly to the filament.
The plate voltage is slowly increased until
the plate.appears as near as possible to
the temperature it was during oscillation.
A color mateh is made with the pyrometer
to observe if the pyrometer filament cur-
rent is the same as the recorded value. If
these values are not the same, plate volt-
age is adjusted again until a color match
gives a. value of pyrometer current the
same as the value recorded when the tube

- #-—Don’t make the mistake of thinking that
your plate voltage is shown by vour transformer
‘name plate<-there is a drop in the rectifier, also
the line voltage may be off. Use a voltmeter or

“fgke” one a8 explained QST for Oectober, p, 18.
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tor had a bet with Mr. W. W, Burnham
that at least twelve Europeans would be
heard during the Tests. Mr. Burnham
has radioed us via gbNN and u2AGB:

CONGRATULATIONS AM SENDING (CLOCK
AT ONCE I WANTED THE GREEN SUSPEN-
DERS BADLY RUT BRITISH HAMS HOPE TO
GIVE YOUR (ANG SO0CKS S0O0N.

QST

March, 1924

Further Reports

The analysis of the Test reports iz a
formidable job; work is progressing on it
but no further details are available at
this writing. If any particularly inter-
esting features become evident as the
analysis proceeds, further reports will be
made in QS7. —K.B.W.

Cornering That Buzzing Interference
By Perry O. Briggs, 1BGF*

Radio amateuwrs often can be helpful in locating radio interference caused by power lines.
should be done in co-operation with the power company, not only because the work goes faster that
way, but also because they will best know how to cure any line troubles that may be found.—Editor.

‘This

ELLOW hams. A new chapter in
radio reception has been opened:
the hunting down and eliminating
of interference caused by, or st
least blamed on street lighting equip-
ment. The proverbial job of “finding a
needle in a haystack” is a cinch compared
to fracing and eliminating the microscopic

2

broadcast programs. In desperation the
electric light company appealed to the ra-
dio club for assistance. A request for data
on this bothersome “buzz” was published
in the local papers by Mr. J. ¥. Furey,
mow President of the Radio Club of Hart-
ford and Chairman of the Cilub’s Interfer-
ence Committee. The request was not

The Set That Did The Work

causes of radio frequency .ogcillations ema-
nating from street-light wiring.

Let me now relate what has happened
in Hartford the past few weeks. Since
last March the Hartford Hiectric- Light
Coihpany and local amateurs owning trans-
mitting sets have been goaded to exas-
peration by “hot” letters received from
broadcast listeners in the southern part of
the city giving them the “razz” and blam-
ing them for starting and malqtammg a
teriffic “buzz” just the minute it became
dark and when they wished io receive

tee. Hadio Club of Hartiord.

met with any great enthusiasm; neither
amateurs nor others responded at all well.
However, several amateurs, especially
Messrs. Furey, Schnell and Warner, tried
by means of loops and radio frequency
amplifiers to get a bearing on the *“buzz’
demon, but without avail for it was equal-
ly loud at all points. The task was aban-
doned for several days until the writer
devised a systematic method of procedure,

A map of the eity of Hartford was
tacked on a board and twenty-five pins
with numbered paper flags glued to them
were stuck in the map at various points
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Should Regeneration Be Eliminated ?
By William W. Harper, Experimental Section, A.R.R.L.

is done to make them non-regenerative. Some

may be.

of all the stages under control of one knob.
one being on the input tuner—Tec

It is generally agreed that all tuned radio-frequency amplifiers are regenerative unless something

ovthers merely limit regeneration so that oscillation will not take place.
second sort of amplifier and limits regeneration by reducing the inductance in the plate circuits of
his tubes, aix idea that is used in Mr, M. B. Bleeper's amplifier, described in this issue of QST.

Some true amplification must be given up in doing this, whatever the gain due to regeneration
One accordingly thinks of restoring the plate circuit to its usual state and then preventing
oscillation by one of the schemes described by Dr. L. M.
under-compensating regeneration can then be allowed to creep in.

The eventual r.i. amplifier probably will use one of the iwo plans and in addition put the tuning
This would leave only two tuning controis, the other

ers aim at purely non-regenerative amplifiers,
Mr. Harper prefers the

Hull in the January issue of QST. By

FITHIN recent years much atten-
tion has been directed to the sub-
jeet of radio frequency amplifi-
cation at short wave lengths and
eonsequently many articles have
been presented describing certain improve-
ments in this phase of the art.

It is well known that probably the most
important factor in the development of
radio frequency amplification at the lower
wave lengths has been the electro-static
capacity between the grid and plate ele-
ments of the vacuum tube.

This unavoidable property is known to
give rise to regenerative action within
the vacuum tube circuits and has been ex-
plained in detail by other writers. It is
also true that this property may result
in sustained oscillations if care is not
taken to limit the reaction.

A review of the existing conditions in
this field has recently been given by Hull',
wherein the nature of regeneration has
been discussed and a resume presented
concerning the various means of control
and elimination.

In all literature which has been pre-
sented in recent years it is quite obvious
that internal tube capacity as well as its
effect has been defined as a menace to
high frequency amplification. As a re-
sult, the work which has been done has
had for its objective the complete elimi-
nation of this effect. (It is to be under-
stood that it is physically impossible to
eliminate the electrical capacity hetween
the grid and plate of the vacuum tube,
though it is electrically possible to elimi-
nate or render negligible the eifect of
this capacity.)

Is Regeneration Really Harmful?
An analysis of the entire situation seems
to indicate that many experimenters, hav-
ing found suitable means for limiting the

i—*“Anti-Regencrative Amplification” By L. M.
Hull, QST, January, 1924,

reaction so as to avoid sustained oscilla-
tions, have gone further by attempting to
apply methods which serve to annihilate
completely the reaction or regenerative
amplification. At this time the writer is
not in a position to discuss the logic in
this trend of the development. At least

SHALL  WE
ALL OF THE

REMOVE
FEEDRACK §

it has not been clearly stated why we
should eliminate completely the seemingly
useful regenerative amplification which de-
velops as a result of the coupling capa-
cities. If we may expect greater voltage
amplification after having eliminated the
regeneration phenomenon, surely very lit-
tle data has been given to show the super-
fority and feasibility of such =a scheme
over those which involve the use of re-
action eurrents. Furthermore, it is not
too clear that the receivers on the market
which claim absolute neutralization of the
tube capacities are actually so arranged
that this can be accomplished. It seems
the neutralization only goes so far as to
prevent the creation of sustained oscilla-
tions, or, in other words, the degree of
receneration amnlification is  definitely

limited. Then it becomes logical to assume
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that probably the success of these receivers
regides in the small amount of reaction
which remains by virtue of the incomplete
neutralization.

We are all well acquainted with the
fact that regenerative amplification gives
rise to intensified signals and it is not
entirely undesirable until locally sustained
oscillations are produced. If we then elim-
inate the slightest trace of regenerative
action as well ag the local oscillations it
ig reasonable to say that we will have a
noticeable loss in the effectiveness and

fi—

FlG

respousiveness of the receiver. To the
writer’s knowledge it has not been clearly
shown how we may compensate for this
loss.

A Review

It may be advisable to review again the
cause of regeneration in tuned radio fre-
gquency amplification in order to gain s
better understanding of the data to be
given later in this article.

A fundamental circuit is shown in Fig.
1. When the tuned ecircuits LC and L,C,
are resonant or approximately resonant
the reaction c¢urrents through Cn will be of
sufficient value to give rise to sustained os-
eillations. This assumes that the grid re-
turn is so connected that oseillations are
possible—that iz, the grid return is con-
nected to the negative filament battery. By
substituting a small induetance, L, in the
place of L.C, we will have a circuit as
shown in Figure 2. In this instance, if the
induectance L, is small the reaction currents
passing through Cn are so limited that os-
cillations can not be sustained.”

Now, if we bring the circuit L(,‘ into
inductive relation with L, as shown in Fig-
ure 3 (msnead of puttmg it directly in the
eircuit as in Fig. 1) we will find it possible
again to produce oscillations, providing
the input circuit LC and the output circuit
1,C, are in approximate resonance. A use-
ful explanation for this condition resides
in the fact that anything closely coupled to
a circuit acts partially as if it were in the
circuit. The nature and exbtent of this
effect depend on (A) the closeness of the
coupling and (B) the ratio of turns in the
two ¢oils, In this case we are concerned with
the ratio of turns of the coils L and L,

QsT
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also the closeness of the coupling between
them. ©F course it will be clear that we
may reduce the amount of this reinduced
energy from the eircutt L,C, by removing
this cirewit from L; or by making L, small
enough that the potentials created by L,C,
will be dejinitely limited. It is accordingly
possible so to arrange the coefficient of
coupling and the ratio of transformation
in these transformers that maximum ve-
action currents may be realized through
Cn without producing undesirable oscilla~
tions. This condition may be so utilized
that no oscillations can be generated re-
zardless of the sharpness of resonance of
the tuned circuits or the frequency settings
and at the same time a very responsive cir-
cuit i3 realized.

How to Build the Tuner

In Figure 4 a circuit is given of & com-
plete receiver using this principle. The
fixed-tune antenna cireuit and the detector
tube circuit have merely been added to the
circuit of Figure 8. The design of the
eoupling transformers is, of course 1mport-
ant, since the stability of the entire system
hlnges on this facior. The size uf the
secondaries, L. and I, depends upon the
wave length range to be covered. For the
broadeasting frequencies the writer has
found 75-turn honey-comb c¢oils useful.
Any low loss inductance having a value of
approximately .3 millihenry is satisfactory.
The condensers used should have a capa-
city of approximately 250.

This ratio of inductance fo capacity
makes the funing somewhat easier than
would be the case if s smaller ratio were
used. In this part of the ecircuit it is
well worth the effort to abide by what has
been suggested in QST as to ayoiding
losses in the inductance and capacity. An
inductance should be used which has a
minimum distributed capacity® as well as a
minimum ohmiec vegistance, and it always
pdvs to buy a condenser having low losses
T.osses in

:?ignzil energy to be dissipated but the sharp-

ness of resonance and selectivity will also
be impaired. ‘The primaries of the coup-
ling transformers are dependant upon sev-
eral factors and for the layman the number
of turns to be used is best determined by
experiment. For the broadcast frequen-

g~-See “Radio Frequeucy Amplifiers” by Stuart
Ballantine in this issue,

8- This i8 correei, but must not be misinter-
preted, Distributed capacity, in the amounts found
in reeeiving coils of ordinary types, does not do
much to weaken signals, and practically nothing
at all to increase the losses. What it does do is
to narrow down the tuning range. It acim as u
fixed condenser sacross the wvarianble one; naturally
such & combination does not cover as wide a fre-
quency band as if all of the capacity were In the
variable condenser.—Tech. Ed.

d—-See various past QST articles and com-
munications as to the difference belween a good
and bad condenser.
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cies about twenty or twenty-five turns are
satisfactory and may be wound on wood
spools or cardboard tubing which will fit
snugly into the secondary coils. The num-
ber of turns mentioned above for the prim-
aries iz based on a separation of approxi-
mately five inches from center to center of
the coils,® with their axes parallel and with
a negative coeflicient of electromagnetic
ecoupling between the tuned secondaries.
The greater part of the experimental
work done on this type of amplification has
been carried out on broadcasting frequen-
cies. A receiver has been constructed,
however, which uses coupling transformers
having b-turn primaries and 25-turn sec-
ondaries with 250unf condensers and the
100-meter DX has been received with great
effectiveness. The arrangement for this
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FIG. 2

work consists of one radio, detector, and
one external heterodyne. We have not
found it necessary to employ any radio fre-
gquency amplification on this set. The prin-
eiple has been further extended for use in
super-heterodyne work and at this time the
writer is obtaining very consistent results
on a small lcop using one detector, one
external heterodyne oscillator, one stage
of seif-balanced radio frequency amplifica-
tion (5000 meters), second detector, and
one audio frequency amplifier. It has aiso
been applied successfully to receivers de-
signed for intermediate frequency recep-
tion and in all instances seems to function
according to theory aund gives remarkable
responsiveness. A very eflicient set has
also been evolved using this prineciple in
connection with ithe inverse duplex method
of reflex. In this receiver all the original
difficujties, including the use of the poten-
tiometer resistance, have been eliminated.
It will not function satisfactorily, however,
on a loop antenna, for wvarious reasons,
but gives unusual results on 2 small an-
tenna used as a collector. The exact cir-
cuit arrangement for this set is shown in
Figure b. [t does not seem logical to the
writer to attempt to apply this set to short
wave communication.

5—That is, the center of one pair of coils is
supposed fto be § inches from the center of the
coils connected to the next tube.
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Unfortunately the application of .this
principle to the design of a receiver to
meet any certain requirement is a rather
involved procedure. The difficulties to be
met come under two classifications: First,
the presence of parasitic capacities due to
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electrostatic couplings external to the tube;
and, secondly, the presence of electromag-
netic couplings between the tuned trans-
formers. Both of these factors have con-
siderable influence upon the design of the
transformers, or more definitely, upon the
number of turns to be used on the pri-
maries. In both cases the econditions
are dependent entirely on the physical
arrangement. If the coupling capacities
external to the tubes are large the number
of turns on the primary will have to be
reduced accordingly in order to prevent
locally sustained oseillations by reason of
the excessive .reaction currents through
these parasitic capacities. On the other
hand if the transformers are placed close
together with a negative coeflicient of
coupling® between the tuned secondaries
the entire set will be “dead’” and unrespon-
sive. A positive electromagnetic relation
may result in great responsiveness or even
vigorous oscillation. In the case of nega-
tive coupling we are forced to recognize the
effect of the reversed feed-back which is

now in commercial use and has been
thoroughly described in other articles’ In
the second instance where a positive mag-
netic relation exists we have a condition

6-—Meaning that ihe coils are placed in the same
“attitude’” so that the magnetic fields tend to
“buck”, If one of them were iturned end-for-end
the magnetic fields would aid and troublesome feed-
back would be in action at once, .

T-~The Superdyune Receiver, by C. D, Tuskas,
Q8T for November, 1923,
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identical to that described as feed-back
regeneration.

Conclusion

It seems that more information is needed
as to the relations between regenerative
and anii-regenerative receivers, It s
claimed that vemarkable results are ob-
tained when all traces of reaction are
eliminated, but the reasons for this have
not been clearly stated. At any rate the

writer has been able to demonstrate the
eﬂ’ectlveness of regenerative non-oscillat-
ing receivers and has observed thus far
that they compare very favorably in all
respects with the_ so-called anti-regenera-
tive apparatus. It should be mentioned
that it has been possible to obtain rea-
sonable loud speaker volume on all the
average broadcasting stations by using
only one radio amplifier, detector, and one
audio amplifier, using UV-199 iubes. Re-
moving the radio frequency amplifier and
adopting tuned plate or feed-back regen-
eration, results in a very noticeable loss
and a great reduction in signal intensity,
which is not in agreement with the data
given by Budlong® in a recent article.
More quantitative data ag to the compara-
tive responsiveness and selectivity of re-
generative and anti-regenerative receivers
will be of great interest and will clear up
the question of whether or not we should
strive completely to eliminate all traces of
regenerative action.

B-—“Puned Radio Prequencv Awmplification” By
A. L. Budlong, €ST. December, 1923.

@V&V@’ﬂbﬁedukm

BEvery day there are fewer amateurs
who do not know their sending wave-
iengths with exaciness. The reason is the
continuation of the “Standard Frequency
Transmissions” from station WWYV, at the
Bureau of Standards at Washington, D, C.

The service costs nothing, and it con-
tinues to grow more popular especially and
particulariy with the members of A.R.R.L.

The next schedules are given below; they
can be heard and used at most points

QS8T
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east of the Mississippi River and at many
beyond.

The signals are of use in testing receiv-
ing sets, checking wave meters and ad- -
justing transmltters The aceuracy is
better than 3-10 of 19%. This is much
better than the accuracy of any wave meter
the average amateur will ever own.

Information on using the slgmals was
given in the February, 1928, issue of the
Radio Service Bulletin, also in the fol-
lowing places in QST—July, 1928, page 28,
“1.S. Will Send Standard Waves for AR,
R.I.”; May, 1923, page 47, “Laboraiory
Oscillators.” More detailed information
can be found in the Beareau of Standards
Circular No. 92 which may be obtained on
application from the Bureau of Standards,
Washmgton,

All Lransmlssmn is by *“straight” un-
modulated continuous-wave felegraphy. A
complete frequency transmission consists of
a general call (ie., “QST de WWV”), a
standard t‘requency dash, and announce-
ments. The call continues for two minutes,
including the statement of the jfrequency,
{not wave lengths) being used. The stand-
ard-frequency dash is broken occasionally
by the signature “WWYV” and continues
for shout 4 minutes. The ‘“‘announce-
ment” is on the same wave length as the
test that has just been sent and gives the
exact frequency of the signal, measured
while that signal was being sent. The
next frequency is then announced and a
4 minute interval follows while adjust-
ments are made,

Schedule of Frequencies in Kilocycles
{Approximate wave lengths in meters in

parentheses)

Eastern Std. Time Anril 4 April 21
11:00 to 11:05 P.M, 166.5 500
{1800) {600)

11:12 to 11:20 P.M. 2056 600
(1463) {500)

11:24 to 11:32 P.M. 260 700
(1153} (428)

11:36 to 11:44 .M, 316 833
{952) {360)

11:48 to 11:56 P.M. 375 900
(800) (333

12:00 to 12:08 AM, 425 1000
708} £300)

12:12 to 12:20 A.M. B0OO 120()
(600) {250)

12:24 to 32 AM, 570 ‘!400
{(b26) {214)
Error In the article “Amateur Wave-
meters”, page 22, February issue, refer-
ence was made to the September, 1922,
OIT. "This should have read September,

1921, As a matter of fact our supply of
this issue iz now exhausted.
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A Low-Loss Antenna Insulator
By E. J. Atkinson*

NE of the most important items
in connection with the eflicient op-
eration of short wave continuous
wave transmiters lies in losses in-
volved in the radiating system.
This particular item is given perhaps the
feast amount of thought and intensive

"
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FIG. |

study of any one unit making up
transmitter itself.

The logses in moulded insulators can
be reduced by properly designed flux
shields which will so distribute the flux
over a large area as to prevent high losses
at any point. This principle is used by
commereial radio companies, even on the
lower frequencies encountered in trans-
oceanic work where flux concentration is
not as harmful as in the high frequen-
cies encountered in amateur work,

The best materials for antenna insula-
tors are quartz, glass and porcelain. Any
type of “moulded mud” insulator is un-
gatisfactory. Quartz insulators are very
good but neither cheap nor easy to ob-
tain. Various tests
on porcelain insula-
tors have been de-
seribed in past issues
of QST and por-
celain will not be dis-
cussed here.

Very satisfactory
antenna insulators can be made from the
ordinary glass towel bars, which can be
purchased for about 2b¢ each. The rods
should bhe carefully selected, taking only
those that are clear and free from bub-
bies, strain checks and crooks. The rods
should be of equal length and thickness.

After choosing a number of rods get
a piece of soit steel or cast iron and
drill & hele in the center as shown in
Pig. L. The block can be of any piece
of scrap steel or cast iron and of any
dimensions, except it should be at least
one inch thick. This piece of steel will
provide the mould used in forming the ends
of the glass rods. To prevent checking
of the heated rod when same comes in
eontact with the mould, place the mould

the

FiG. 2

*Tyansformer Engineering Dept., General Eleciric
Co.

on the gas stove, Bring the mould up
to a dull red heat and maintain this
temperature until the work has been com-

O
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pleted. Take one of the glass rods and
hold about two inches of one end in the
flame of another burner, keeping the glass
as completely in the flame as possible. The
upper part of the flame is hottest. The
rod should be very carefully rotated so

|

8rass flate
and Coflar a

Jolder

FTen LisErebirting Shreld

FlG.4

as to obtain an even rise in temperature
of the glass. In about fifteen minutes,
4 yvellow flame will begin to rise from the
end of the rod. This is the burning of
the glass and the rotation of the rod
should be speeded up a little to prevent
the end of the rod from bending from
its own weight as the glass is pretty soft

(Concluded on page 54)
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tube as each has separate rheostat control.
The other two switches break the 110-volt
60-cycle A.C. lines to the filaments and
motor-generator set. Power to the sta-

tion is supplied direct to the operating
room by a three wire 110-220 voit line
capable of standing a 200 ampere load, so
“power to burn.”

there is

To the left of the ftransmitter is the
send-receive switch which starts and stops
the motor generator set, closes the fila-
ment circuits and transfers the antenna
and counterpoise from receiver to trans-
mitter.

The receiving apparatus consists of a
‘Westinghouse RC set that has been altered
to cover the wave length band between B85
and 275 meters. To the left of the RC
set is an old C.R.L. Paragon with detector
and two-stage amplifier. Baldwin and
Western Electric phones are used when
headphones are desired while a Callophone
(loud speaker) may be used at times on
strong signals.

On the other side of the room is equip-
ment arranged in regular ham style for
rapid changes in circuit., A 500-watt ex-
perimental tube is used at times in this
set-up. A good wavemeter and other ex-
perimental apparatus are also in the sta-
tion and come in handy.

The antenna consists of two §-wire
cages 6 inches in dlameter and spaced
about 10 feet apart. It is 70 feet high
and 65 feet long and is used in conjunc-

tion with a 10-wire fan counterpoise. The
antenna and counterpoise lead-ins are
brought through holes in the window

panes directly above the change-over
switch.

The {ransmitter first described, using
one H0-watt tube with pure D.C. plate sup-
ply, was used at 8ZD last winter and
worked every state with the exception of
two, and was heard in every district, Can-

ada, Panama, Porto Rico, and in England.
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A traffic record was also established in the
handling of 2855 relay messages between
February 15th and March 15th of last
year. On the call, 8ZD, only D.C.C.W.
is émployed while phone, chopper, I.C.W.
or A.C.C.W. may be used on 8VE,

“If it ean be QSR’d it will be” is the
motto of this station.

Book Review
By S. Kruse, Technical Editor

“Henley’s 222 Radio Circuit Diagrams”,

by John E. Anderson, M. A.; Arthur C. (o}
Mills; Elmer H. Lewm, Radio Instructor,
Bast Side Y. M. €. A., New York City.
The Norman W. Henley Publishing Co.,
New York. $1.00.

The “circuit hound”, whether receiver or sender,
will revel in this book. The 222 ecircuit diagrams
are cleanly drawn, nicely labeled, and up to date.
More than that, the book is logically arranged, it
hegins at the begmmng and explains the first steps
briefly but clearly, then goes ahead to the next
thing, To this is added & “list of svmbols”, s
code chart, some general information on tubes
and coils, and three excellent little chapters that
explain the *“Art of Reading Diagrams’’, the care
of hatteries, and the conversion of wavelengths
to frequencies. At other points in the book there
are treated: tuning, the reguirements of the fire
underwriters, and the construction of loops and
antennas. Taken all together it is an excellent
iittle book and one well worth having,

“The Outline of Radlo” by John V. L.
Hogan, Consulting Radio anmeer, Fellow
and Past President IR. E., Member A.L.LE.E.
Little, Brown & Co., Boston. $2.00 net,

It is a real pleasure to review this book, be-
calse one can say pleasant things about it. Ne
better iniroduction can be given than by quoting -
from the preface of the book itself: “If you are
weary of radio publications, take heari. Reneath
the froth of writing that has been stirred up to
meet {but hardly to satisfy) the wants of radio
users, there exists a sobstantial literature of the
art and science., ... A large part of the material re-
cently published has already been forgotten, for
it was neither accurate nor veadable, However,
the fact remains that radio is accomplishing great

{Concluded on page 47)
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counterpoise is limited in length by the
position of the house to which it is at-
tached but it is the best that could be
put up under the circumstances.

The transmitter consists of two UV-203
tubes in a conventional shunt-feed Hartley
circuit. Plate current is furnished by an
Esco 1750-volt 600-watt motor-generator.
The normal plate input is 615 watts and
the antenna current is 6.6 amperes on 150
meters. On a test the current on 1156
meters was 4 amperes and 3.6 amperes on
100 meters with the tubes running ecool.

Two receivers are used on the amateur
waves; a Grebe “18” and a tuner con-
structed in accordance with Mr. Hassel’s
article in the December 1923 QS7T. Ex-
ceptionally good results have been had in
logging West Coast and European am-
ateurs. A Grebe CR-9 and a W. E.

power amplifier furnish entertainment for

9EKY, St.

the family.
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As for transmitting results, here are a
few of the better ones. The 195-meter
wave was logged in England twelve times
during August, 1923; in France, Hamburg,
Panama, Cuba, Porto Rico, WNP; in New
Zealand gix times since last April; in
Mexico; in the Gulf of Mexico at 2 p.m.
E.8. T, and in England at 9 a.m., G.M.T.
Every distriect has neen worked in one
night. 1AJP was arst station in the
first distriet to ve heurd in New Zealand.
In the Transatlantic tesis or 1922 1AJP
was heard in England, France, and Hol-
land and over the greater part of the

‘Mr. Nathaniel Bishop is the owner and
operator and the station is located at 31
Park Place, Bridgeport, Conn. Mr. Bishop
says he has tried to obtain the kind of
results that should be expected with the
apparatus used. In this he has more than
succeeded.

Louis, Mo.

For a consistant amateur station, few
can heat 9BKY, located near the center
of the country, relay traffic is handled to
the tune of 200 messages per wmonth on
an average by this station. Numerous DK
records have been established. New Zea-
land 1AA reports about a dozen Yanks
louder than YEKY but few if any more
consistantly QRK! With two 50-watt tubes
in the transmitter 9EKY’s signals have
been heard by ships in the Atlantic and
Pacific Oceans besides which the station

has been heard by amateurs in Hawali,
Alaska, Porto Rico, New Zealand, Aus-
tralia, every state and Canadian province
and aboard WNP. Stations in every state
except Deleware have been worked and
G6CEU in Hawaii has also exchanged sig-
nals with 9EKY. Three operators, Ken, ER
and WR (brothers), keep the station on
the air almost nightly, assisted by a bunch
of neighborly hams.

 2EKY is an A.R.R.L. Official Relay Sta-
tion and an Official Broadcasting Station
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The equipment is situated in 2 basement
room at 5809 DeGiverville Ave., 8t. Louis,
Mo., and the license is in the name of
Richard K, Rohan. Mr. Rohan is a member
of the R.O.W.H., the Radic Transmitter’s
Society of 8t. Louis, and a member of the
Traffic Committee of the latter organiza-
tion.

The first transmitter was installed at
9EKY in February of 1928 and used one
f-watt tube. Gradually it was added to
until, & few months later the present set
which uses two B0-watters was installed,
and consistant work was done through the
summer of 1923, Referring to the photo-
graph the filament transformer is on
the extreme left. The Emerson 400-watt
motor-generator that supplies 1,000 volts to
the plates of the tubes sits on a door
mat under the table. Next to the trans-
former are the two UV-208 tubes and
meters for indicating the values of plate
eurrent, filament voltage, and antenna cur-
rent. The transmitter employs the reversed
feedback circuit with series plate supply.
The normal plate current is around 250
milliamperes making the plate input about
250 watts. The normal antenna current
is 4.5 amperes and the operating wave 197
meters.
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The present receiving set, seen in the
egenter of the photo, consists mostly of
loose coils and condensers connected in a
manner suggested by Mr. D. . Wallace,
9ZT, at the Chicago convention. ‘This was
a forerunner of the lowloss tuners described
in recent issues of QST. A Grebe CR-8
receiver is also used at times.

The records made at this station would
lead one to believe that it has a wonderful
antenna system. This is not the case,
however, for the back-yard at %EKY is
not very large. A counterpoise of 45 wires
39 feet long on 22 foot spreaders and sus-
pended at a height of nine feet between
the rear of the house and the back fence
forms one side of the radiating system.
An inverted L. antenna with a four wire
flat-top 36 feet long with the wires spaced
6%, feet apart and 65 feet high is sus-
pended above the counterpoise. The far
end of the antenna is supported by a 65-
foot telegraph pole ag there was not sufii-
cient room for a guyed mast. The lead-in
drops right down to the radio room and
for the last few feet is made of 2% inch
copper rod. Pieces of gauge glass are
used for entering insulators.

2AGB, Summit, N. J.

HBo far as is known Z2AGB is the only
gtation to work umateur stations in every
district of the 1. 8., Canada, and England:
and Holland, France, and Italy besides.
Most of this work has been done within
the past few months. Last April a trans-
mitter using two W. . 250-watt tubes was
installed and a little later a super-hetero-
dyne receiver replaced the Paragon RA-10.
By the middle of October, afier & synchro-

nous rectifier had been obtained, stations
in every U. 8. and Canadian district had
been worked, and numerous reports from
English amateurs were being received.

Soon the tubes began to go west, all
except a lone 50-watter, so the station was
shut down for a time on Nov. 10th.

One Saturday afternoon, D.

A, Griffin,

one of the woperators, read how French
8AB had Theen successful in  working
American stations on 100 meters. He im-

{Conlinued on page &4)
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A Trophy for Your Station!

A genuine Australian boomerang,
suitably engraved, as significant of
two-way communication, to the Amer-
ican or Canadian amateur who s
first to definitely establish two-way
radio communication on amateur
wave lengths between New Zealand,
or the continent of Australia, and
North America!l

In special recognition of and as a
iasting trophy to the amateur accom-
plishing this praiseworthy feat, the
A.R.R.L. makes the above offer.

The contest is open to all. The
trophy is one that will cause the chest
of anv smateur to swell with pride.
Definitely establishing two-way com-
munication will consist in an amateur
gsubmitting logs and evidence sufficient
%0 prove to the satisfaction of A.R.
R.L. Headquarters that two-way com-
munication was really established.
Forward your complete logs on this
work to ¥. H. Schnell, Traffic Mgr,,
A.R.R.L, 1046 Main St., Hartford,
lonn., and he will do the rest.

Progress on the Pacific Side

Events within the past month ghow that
Australia and North America will be linked
by amateur radio soon. Australian and
New Zealand amateurs hear our signals
regularly and we are beginning to hear
theirs. The reception of Australian 3BD
by itwo different American amateurs has
been accomplished. Frank Creswell of Los
Angeles, and Y. ito, of Moneta, California,
are the lucky ones. Reception was ex-
ceedingly spotty and this can hardly be
vonsidered more than a freak but it shows
that Australasian signals are coming over
our way and if we will listen for them we
will hear them. In addition, 9AVG of
Hureka, ansas, reports the reception of
a (LW, station signing 4AA and using the
New Zealand interval (z). 1CMP at
Bridgewaier, Mass. reports New Zealand
4AA heard on the morning of March 2nd.
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A station signing 4AA has also been heard
by Rev. Chapman at Anvik, Alaska. Is
this our old friend F. D. Bell, New Zealand
4AA, whose signals we are hearmg" We
certainly hope g0, but the latter reception
has not been confirmed so it cannot be
claimed as an actual fact just yet.

Several series of special tests have been
taking place between the Hawaiian ama-
teurs and those in Australia nad New Zea-
land. Hawaiian stations are quite regular-
iy heard in Australia and New Zealand,
and Australian 2CM has been heard in
the Hawaiian Islands, but we have no
record of two-way communication having
been established yet. Perhaps another
series of tests beginning February 25th
will accomplish this.

In the Phlhppmes Fred Elser, whose
eall is 1ZA, is doing his best with two 50-
watt tubes to connect with the U. 8. He
recently heard 6ZW and as far as he
knows this is the only American amateur
to have been heard in the Philippine
Islands, NPO’s arc mush utterly ruing all
chances of doing any DX reception on short
waves, s0 we cannot expect any startlmg
lists of calls heard from him for some time,
he says. He believes that the splendid re-
ceiving that is being done by the New Zea-
landers and Australians is due to less com-
mercial interference, less interference from
long wave arc stations, a cooler climate
and less static. Given equal conditions in
the Philippines he could copy U.S. ama-
teurs every night, he says, The Philippines
and New Zealand are about equally distant
from the center of the .S,

Nothing further has been heard from Mr,
Hiroshi Ando, JFWA at Tokyo. Much of
his eqmpment was lost in the great quake
and he is doubtless having difficulty in
wetting his station back on the air. We
eepeet to hear from him soon.

In the meantime Capt. Baldwin, attache
of the American Legatlon at Pekin, is
copying scores of American amateurs, some
as far inland ss Indiana. The ones along
the coast are received very well.

Amateur Radio in Western Samoa
Through the courtesy of the American
Viee Consul at Apia, Samoa, acting through
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the State Department, a very interesting
report on radio conditions in Samoa has
been received. Though too ‘ong to publish
in its entirety it is of interest to American
amateurs who expec’ to communicate with
the Samoan Islands by radio before long.

“Western Samoa, administered by New
Zealand under a mandate issued by the

AMERICAN HAMS HEARD
N BAMOA !

Lesgue of Nations, is created a radio
district of New Zealand and is subject to
New Zealand regulations governing radio.
Ldicenses are issued for one year to persons
of any nationality upon payment of the
proper fee, Spark transmitters are pro-
hibited. Wave lengths from 150 to 180
meters, depending upon the type of trans-
ruission, may be used. Wave lengths from
171 to 180 are permitted for straight C.W.
telegraph.

“Until recently there has been little in-
terest in amateur radio, probably due to
the many restrictions which were in force
prior to January, 1923, but the regular re-
ception of programs from New Zealand
and American broadcast stations is stimu-
lating interest in radio. There are five
licensed receivers in operation at the pres-
ent time,

“The lack of electric current in Western
Samoa is 4 serious handicap in the growth
of amateur radio. The short life of dry
batteries in the tropical climate prohibits
their use. Battery charging plants with
power units had to be installed. One used
& small gasoline engine to drive a genera-
tor salvaged from a motor boat. Another
erected a small windmill and harnessed it
to & motor car generator. Another used
& small Pelton wheel to drive a six wvolt
generator. These three cases indicate the
difficulties in the way of developing power
for the operation of transmitters.

“Amateur stations working in the United
States are heard nearly every night in
Western Samoa. Most of these stations
are in California, but many stations from
other parts of the United States have been
heard. Unfortunately no record of these
gtations has been kept by the Apia station.
Static would interfere to some extent with
regular amateur service between Apia and
the United States, C.W. signals originat-
ing in the United States on 200 meters are
gtrong enough to be read by an experienced
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operator through all but the very worst
atmospheric electrical disturbances.

“The distance records established by
hroadeast fans of this territory prove that
the islands are favorably situated for re-
ception. Three of the receiving sets that
are now there have been equally successful
in bringing in broadcasting stations which
are usually considered beyond the range of
the standard receiver. Kansas City, Chicago,
Portland, San Francisco, Ios Angeles and
Calgary are received regularly during the
Ameriean winter by four of the Apia fans.
Receiving WJAZ on a single ecircuit re-
ceiver with two stages of audio on air line
distance of 6,565 miles with at least 1500
miles of the distance over land is a record
appreciated by the most inveterate distance
fiend.”

Irish Broadcasting Hits Snag

Amateur fransmission in Ireland is as
yet not permitted and even broadeasting is
just getting started. The Radio Associa-
tion of Ireland is guite a growing organ-
ization, however, and an organization that
is made up of persons interested in all
classes of radio. It was planned to organ-
ize Irish broadcasting on the REnglish plan
of forming a combine of the various radio
manufacturers for the purpose of main-
taining the broadcast stations. There was
such a storm of protest at this, because of
its amounting to granting a monopoly to
these companies, that the plans are held
up until some agreement can be arrived at.
[t will be quite some time before Irish ama-
teurs will be allowed the privilege of having
transmitters evidently but we do hope that
they will be able to get on the air soon.

Stations Lining up for Pan-American
Tests

The time for the Pan-American tests is
drawing near. Have you signified your in-
tention of taking part by dropping a post-
card to the Traffic Manager, telling the
power and wave-length you will use and to
what extent you are familiar with the
Spanish or Portugese language? If you
bave not done so yet, better hurry, OM, as
the time is getting short,

May 19th to 31st, inclusive, are the dates
for the tests., Page 41 of the Mareh,
1284, QST gives the complete story to
date.

{uban amateurs are already keeping one
car open for signals that might he coming
from South America. Cuban ZDW-8GT,
2BY, and 2WW are 3ll on the air and are
being regularly heard in the U, 8.

Stations  scattered throughout South
America are getting in readiness for the
tests. A ship operator in the Straits of
Magellan has copied scores of U. 8. ama-
teurs. This makes us feel that the tests
are sure to succeed and that by the latter
part of May we will all be having a merry
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time trying to understand each other’s sig-

nals.

Listen For Australia
Don’t forget that a2CDM, aboard the 3.
8. “Tahiti”, will be testing on approximately
220 meters with Australian 2CM svery
night from March 1ith to April 8th,
Sydney time, during a voyage from Sydney
to San Francisco. 2CM, Sydney, will have
a 10-watt set on 240 meters and a 100-
watt set on 200 of perhaps a lower wave
such as 160, and will be testing to 20DM
from 2 to 3 AM. and from 3:30 to 4:30
A.M., Pacific Standard time, March 10th

to April 7th. Keep an ear out!

Who is JUPU?

As recently chronicled .in QST, u7HG
worked JUPU who gave his QRA as Tokyo,
but no details except that the operator
was sn American. Now on March 3d
8BBH, New Straitsville, Ohio, heard JUPU
eall a six and, a few minuts later, 7CO;
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1XAR (1BDT) used phone for about an
houbr (\iavorkmgta London ham recently. Not
30 badq. MY

Brand New Amateurs

Danish TEC is on the air, and with A.C.
note, 1 amp. in the aerial (wavelength un-
known to us), has worked gbKO0, g5CS and
g2WJ during January. Italian IMT con-
tinues good buropean work, altho not yet
reported in America. Swiss A*t in Geneva,
is on the air and has vorked #bDN.
Lauxemburg IJW was heard in Liverpooi
on Jan, 27th. They’re coming, fellows, all
around the world!

More Success

Many more amateurs have succeeded in
working transatlantic. New foreigners in-
c¢lude Duteh PCTT, g2WJ and f8CT, while
IACD has had more luck ?etentlv too.
Among the American stations to get in
recently are 1BDI-1XAH, 1BDT-1XAR,
1AF-1XJ, 1XAK, 1BSD, 1ALJ, 3BG, 30T

BRITISH 25H, HIGHGATE, LONDON. Frederick L. Hogg’s station, second Britisher
to work America, a set untidy in appearance but performing excellently nevertheless, as

attested by working a dozen or so Americans,

Left-hand view is of the transmitter: ex-

treme left, two Mullard rectifier valves delivering 60-cycle current at 3000 volts, unfiltered,

to Mullard
aerial at 115 meters.
system badly screened by trees.'

250-C tube in center; Colpitts oscillator circuit, 300 watts input, 3 amps in
Aerial 4-wire L, 70’ flattop 48’ and 30’ high, small counterpoise,
Note key on stool in foreground of photo.

2SH has been

kidded for his bum fist; doubtless due io a jolly British custom of sending by sitting on

the key. Hil
logged, as far west as 5ZA.

tone pure, D.C., wavelength about 190,
good fist, reasonably loud. If JUPU is a
shipboard set, it may he near the west
coast al this writing. Can anybody en-
lighten us?

Amateur Phone (,ommunxcatxon

While working 1BDI recently, g2KF car-
ried on his end of the conversation with
phone. Not the first time phone has been
heard across, but our first record of its
use in actual work. 1BDI says his voice
and comments seemed great stuff, modula-
tion perfect, and fine punch. g2KF hag
done excellent work, tying up with 19
American stations up to Feb. 18th. 20D
has done about as well, and so have 28H
ard 2NM. F.B. Getting back to phone,

Right-hand view: the receiver, on which 150 American amateurs have been
Commonly used with 1 stage tuned-plate r.f. and detector.

3Y0, 4BZ, 4XE, 8AQOL, 8XBH, sXAP.

1XAM has worked PCIL with a plate in-
put of 30 watts, signals reported QSA all
over room on loud-speaker, using wvarious
wavelengths down to 75 meters. 1BSD,
Providence, worked PCII on the night of
Feb, 15th using one UV-202 with an input
of 80 m.a. at B00 wvolts, 64 watts, wave--
length 150 meters, which was somewhat
above the antenna fundamental.

Foreign amateurs who do not vet un-
derstand the American method of rating
tube transmitters should re-read the arti-
cle “How I Operate UV-202 Radiotrons”
in the February issue, by Mr. H. H. Tilley.
This is a good example of ‘an American
“30-watt set’!
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BUILD YOUR OWN BATTERY CHARGER
By H. F. Mason, Department Editor

HE battery charger is an important
item in every atation, for the reli-
™ ability of that station and consistency
of operation gepend a great deal on having
the storage battery always charged and
ready for immediate use. Home made bat-
tery chargers are usuaily smelly, ;ﬁlmv.
and hot atfairs that are more effective in
running up the light bill than they are in
charging the storage battery. It is possible,
however, to build
rectifiers that do
their work effec-
tively and may be
left turned on for
hours without re-
quiring the least
attention. The
charger described
in this article is
of the latter type,
With reliable and
tried information
ag to the con-
structional details
one of these char-
gers can be built
by almost any-
ane.,
The purpose of
& hattery charger
such asg we are
describing is to
enable you to
charge a storage
battery from
your regular
house - lighting
cireuit. A low-
voltage direct
current is needed
for c¢harging the
obtained by
lighting power by means of a trans-
former and then rectifying it. Rectify-
ing the current consists of changing the
alternating current to direct current by
passing it through a one-way valve: a de-
vice that permits the passing of current in
one direction but not in the reverse direc-
tion. A pulsating direct current results

and this is
house

battery,
stepping down the

and this is used to charge the storage
battery. ‘
It iz well known that, in the three-

electrode vacuum tubes used in our radio
sots, the current flows from the plate to
filament but not in the reverse direction.
This is the principle used in the thermionic
battery charger. The charging tube looks
greatly different from & vacuum tube used
in radio, huwever, for the grid has been
dispensed with
and various other
changes made so
the tube will han-
dle heavy cur-
rent. In its
practical form a
rectifier tube for
battery charging
hag a heavy tung-
sten filament and
a graphite plate.
‘The elements are
enclosed in &
round glass bulb
filled with argon,
an inert gas. The
bulbs are made
in two sizes. The
firstchargesa
aix-volt battery at
about two am-
peres and costs
about $4.00; the
latter at about
five amperes and
costs $8.00. The
smaller tube is
mounted on &
standard Edison
screw base while
the larger fits a Mogul socket such
as is used for extra-large electric lights.
The construction is similar in both tubes,
for the filament connections come out
through the Edison base while the plate
connection is brought out at the top of the
tube., When in mormal operatlon there is
a blue haze between the piate and filament
in addition to the light from the filament
and the plate will become just barely a
dull red.
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Below is given data for the construction
of a two-ampere charger and also for a
five-ampere outfit. Detuiled instructions
for winding the coils, assembling the core,
and so forth are not given, however, as
those things will be covered in an article
next month on general transformer con-
struction. If the reader has not had much
experience in building transformers and is
doubtful as to the procedure it would be
best for him vo wait until next month be-
fore starting to build the charging outfit
here described.

A Two Ampere Charger

The eonstructional details of a two-am-
pere charger are shown in Fig. 1 and Fig. 2
is a diagram of the connections. A photo
of the eomplete outfit appears on page 46.
The transformer is at the bottom and the
sockets for making connection to the bat-
tery, line, and rectifier bulb are mounted
on a horizontal panel above, 'This method
of mounting is only a suggestion, for the
builder can arrange the parts any way he
desires as long as the size of the core and
transformer windings are not altered.

The transformer has three windings; a
primary winding, a charging winding which
is part of the primary, and a filament-heat-
ing winding. The primary winding is con-
nected fo the 110-volt 60-cycle source of
supply. The filament-heating winding heats
the filament of the charging tube which
consumes about 4 amperes at 2 volts in
the case of the two-ampere tube. The
charging winding furnishes the current that
is run through the rectifier and then the
battery. A two-ampere fuse is connected
in the 110-volt line.

The transformer core is 134 inches
square in cross section and has a window
two inches square. For its construction
enough pieces of transformer iron 1% by
3% inches and about No. 28 gauge to make
a stack 4% inches high will be required.
Ordinary black sheet iron (stovepipe iron)
may be used if regular transformer iron
is not obtainable, practically the only differ-
ence being that the core will heat slightly
when ordinary iron is used and a little
more current will be drawn from the line.

The main primary winding consists of
00 turns of No. 20 D.C.C. wire. The
charging or secondary wind, which also
serves as a part of the primary, as ex-
plained above, consists of 70 turns of No.
14 D.C.C. wire. The filament-heating wind-
ing is made of eleven turns of No. 14 D.C.C.
wire, doubled so as to carry the current
without heating. The two wires composing
the filament winding should be wound side
by side in two even layers and should not
be twisted before wind. A tap is brought
out at the center of the winding, of 5%
turns.

The primary and charging windings are
wound one at a time on a wooden form 1%
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inches square, two layers of thin fibre or
fish paper 1% inches wide being placed
tightly over the form before the winding
is started. The windings are wound in
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Fig. 1

even layers, shellacing each layer as the
winding proceeds. When through, the
windings are removed from the form and
taped. Three layers of thin fibre or fish
paper are then giued to the outside of the
primary winding and the filament winding
is wound on. More information as to ex-
actly how to go about winding coils for
transformers will be given in the article
on transformers next month.

When the windings have been placed on
the core, the core is clamped together by
pieces of one inch by % inch angle iron
b% inches long with one-quarter inch holts
1% inches long. If you are unable to get
the pieces of angle iron at your local hard-
ware store or junk yard, four pieces of

WaQAUuLdy wWaves
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hardwood one inch square and 5% inches
long will suffice.

The completed transformer can then be
made to appear very business-like by giv-
ing it a coat of black asphaltum paint or
good insulating paint. A panel of bakelite
or similar material measuring 3% by 5%
and % inch thick is used for a terminal
board and on it are mounted three por-
eclain-base sockets, two of these sockets
being in the form of a double fuse block.

PV

3

Fig. 2

The exact location of these parts is glven
by the dimensions in Fig. 1 in the top view
of the rectifier. A length of % -inch brass
rod is also secured to this panel near the
rectifier bulb socket. This rod is 6% inches
iong and its lower end is threaded with an
8-32 thread for a distance of * inch where
it passes through the panel., At the upper
end a small brass clip is fastened to it and
to the clip is fastened a short length of
flexible lead. The other end of this lead is
soldered to & Fahnestock clip for making
connection to the plate terminal on the
bulb. Two binding posts, as terminals to
be connected to the storage battery, arve
also fastened to the panel in the loeation
shown in Fig. 1.

The terminal panel is secured to the
gransformer by four 8-32 flat-head screws
passing through the  horizontal flange of
the top pieces of angle iron. Strips of ¥%-
inch bakelite hold the panel away from the
transformer so leads can be run under
the panel. When making the connections
lt: is essential that the main primary wind-
ing and the (harglng secondary winding be
connected in - series, with the ecurrent
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traveling through the coils in the direction
indicated in Fig. 2, Make all of the leads
out of wire at least as heavy as the wind-
ing to which they connect. Extra holes
should be drilled in the panel for the wires
to run through and all w1r1ng run under-
neath the panel. A piece of fish paper
placed beneath the panel next the core will
keep the wires from touching the core.

When the connections are finished and
the top panel permanently fastened in
place, all wiring and ironwork should be
given another woat of black 1nsulatmg
paint. The rectifier is then completed by
adding the cords, plugs, and hattery dlps
necessary for making the external wona
nections.

A Five Ampere Charger

For those who wish to charge & gtorage
battery quicker than can be done with the
two-ampere charger, data on one that will
charge s six-volt battery at about five
amperes or a twelve-volt battery at ahout
three amperes is here given. This charger
ecan be mounted catter the fashion of the
two-ampere outfit az shown in Fig. 1, or it
may be mounted in the simpler fashion
shown in Fig. 3. We are indebted to Mr.
E. J. Krusel, 9EO, for the data on this
charger, as he has built one that is in sue-
cess{ul operation.

The five-ampere charger is qguite “similar
to the two ampere charger and a dlag’ram
of its connections is shown in Fig. 8. You
will note that the charging Wmdmg is, in
thls case, entirely separated from the
primary winding. An ammeter, which may
be of the automobile type, is used to in-
dicate the charging current as well as the
current on discharge. A snap switch for
turning the rectifier on and off and binding
posts for external connections, together
with the ammeter, are mounted on the front
panel. The placing of the windings on the
core of the transformer is the same as for
the two-ampere charger; the primary ig
wound on one leg of the core with the fila-
nient heating winding over it, while the
secondary winding is on the opposite leg,
A B-ampere fuse should be placed in the
110-volt line, though not shown in the
drawing or dlag‘ram

The core is built up from pieces of soft
hlack iron or transformer iron of about
No. 28 gauge, each piece measuring 1 by
4% inches, A stack of these pieces 53
inches high will be required for the com-
plete core. The vore, when assembled in
the usual fashion, will be 1+% inches square
in cross section and will have a window
28 inches square.

For the primary winding 550 turns of
No, 18 DUC.C. wire will be required. The
seeondary winding consists of 135 turns of
Neo, 14, or preferably No. 12, D.C.C. wire.
This wmdmg’ is tapped at the 100th, 105th,
and 135th turn to provide for a variation in
. (Continued on page 48)
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{Continued jrom page 48)

the charging current. The filament heat-
ing winding in the case of the five-ampere
tube must carry about 8 amperes and if it
iz tapped in the center, which is advisable,
it must also carry the charging current,’
making a total current of 18 amperes. Two
No. 10 or No. 12 D.C.C, or enamelled wires
in parallel may be used for this winding.
Ten turns of this double wire will be re-
quired with a tap brought off at the cen-
ter of the winding. Be careful when bring-
ing off this tap or in making other connec-
tions in this filament circuit to see that the
connection is sturdy enough to carry the
current without heating.

The windings are wound and taped, then
assembled on the core, in much the same
fashion as for the two-ampere charger, In
the top view in Fig. 3 part of the windings
are shown cut away to better illustrate this
construction. The transformer is mounted
by setting it on two blocks of wood 1%
inches square and 5%
inches long and clamp-
ing it down to the
wooden base by two
strips of sheet iron.
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Perhaps the rectifier will go the limit in
the other direction and charge at an ex-
cessive rate, and the plate of the rectifier
tube will become very red. In this case a
few turns should be removed from the
charging winding to lower the voltage, as
when in normal operating condition the
plate should never exceed a very dull red.
Aside from this it would be well to check
the filament voltage with an A.C, voltmeter.
It should be between 2 and 2.25 volts. If
one of the transformer coils gets very hot
there is liable to he a shorted turn in the
coil, in which case the ¢oil should be re-
wound.

On the five ampere charger posts marked
“§7, “7”, and “12” are provided. A six
volt battery can be charged by connecting
it between the terminal marked “negative”
and the 6-volt post. If a greater charging
rate is desired the positive terminal of the
battery should be connected to the post

The Mogul socket for
the rectifier tube is
mounted directly be-
hind the transformer.

The general arrange-

ment of the panel is
shown in Fig. 8. It is
a piece of bakelite or
ebony asbestos-board 8
by 9 inches and m
inch thick. Three wood
serews hold it to the
wooden base After
everything is mounted
on the panel the wiring

should be done as
shown in the diagram.
The transformer and
base should then bhe
painted

Operation

Through some slip in
the eonstruction,trouble

may be had in getting

either one of these - LT VI . - SIDE VY,
rectifiers to working Fig. 3

properly. When charg-

ing a battery there will he a blue marked “7” on the charger for a few hours.

haze around the filament in the tube and
the transformer will hum slightly. If the
filament lights but no current goes through
into the hattery, try turning the 110-volt
current on and off mpldly several times in
succession. 1f still it does not start charg-
ing it will be necessary to put a few more
turns {about ten) on the charging winding.

Two six-volt bhatteries may be charged
in series at about three amperes by con-
necting their proper terminals between the
posts marked “negative” and 127, I,
when charging, the ammeter reads on the
discharge side of its scale, reverse the
connections on the back of the ammeter,
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Amateur Radio Club of Seattle
Presents a Method to Keep
the Air as it Should Be

N days of old when the spark was heard

on the air in the Northwest, Seatitle

was among those cities bothered by her
own QRM. Now Seattle is a sparkless city,
& condition brot about.in no small way by
the foilowing methods, The club was try-
ing to find some way to remedy the QRM,
generally caused by some ham holding down
his key to see the sparks fly or playmg
with the coupling of the O.T.—in fact, it
had reached the place where traffic hand-
ling was out of the question. Then Mr. J.
. Nordahl, 7IB, made what he called the
Rubber Contact Cooty Key and presented it
to the first ham reported causing undue
QRM. Upon being presented with the key,
said ham got somewhat frilled and began
Iookmg' for some other unlucky guy to hand
it to. Each fellow on getting the key is
obliged to engrave his call on it; in this
way we can keep track of the number that
have had it. One ham has his call on it
three times—the record so far.

Since spark left town and C.W. took its
place, the use for the key has almost died
out, but it still goes its rounds, keeping
the Seattle amateurs on the straight and
narrow path. The last fellow to get it
was 7TUU; it was awarded to him for tell-
ing a yarn about lightning striking an-
tennas, ‘which, altho true, still sounded hay-
v%'ui;e No more such yarns will be told in
elu

Another trophy we have is the oileloth
diaphrams. They help a fellow when he is
sompelled to listen to his ¢wn sigs in the
next block on a two-step, It is a convine-
ing argument to QRT during certain hours.

Before presenting either of these fokens
a mock trial is held to determine if the
sccused is guilty. This vrial is carried on
in the regular form of a court, with the
club acting as Jurv The verdict is nearly
always “guilty.” Various other forms of
punishment are given also, but by the com-
bined methods the gang lives up to the laws
as set down by the club, for if they are

disobeyed the consequences are not pieazant
to think of. As a rvesult the air in Seattle
is as near perfect as any piace, and if the
harmonics of the broadcasts could be elimin-
ated we would be content.

Our rubber-contact cootie key was made
as follows. The kid brother's Meccano is
robbed of a base plate and two right-angles.
Next procure & short length of steel strap
to use for the vibrator; fasten it to the two
right-angles, and then fasten the angles to
the base. Next get two rubber blocks and
fasten one on each side of the strap. The

key is completed then and is guaranteed

not to pass juice, so it is perfectly safe in
the hands of the offenders and serves to
remind them of their offense. This system
works here; maybe it will help to solve like
problems in other sections of the country.

The Secattle Amateur Radio Club extends
its good wishes to the other clubs of the

world.
—I.V.I.

Book Review

By S. Kruse, Technical Editor

“Experimental Radio”, by R. R. Ramsey,

Ph. D., Professor of Physms, Indiana Uni-
versﬂ;y The University Book Store, Bloom-
ington, Ind. $1.60.

All expenmenbersl! Here’s vour book at last?

Sirietly a lIaboratory manual, this book will help
you a good deal in getting the hang of radio labora-
tory work. There are 50 radio experiments and 12
others that help in understanding radio work. There
is a plentiful supply of references to standard texts,
and when these fail the theory of the experiment is
stiven directly and completely. No amateur ean help
petting a tremendous amount of good from working
his way thru this book. He will learn to do his own
thinking, and he will learn to use the apparatus he
has to find out the answers to Buch questions as
“How hig onght my whienna io be?”; “Is my ground
connection wood 7”3 "What is the (mpacnv of this
condenser 77 : “How can | make the cheapest receiv-
ing set?”
“Wireless Course in Twenty Lessons,” by 8.
Gernsback, A, Lescarboura and H, W. Secor.
Published by the Experimenters Publishing
Co., New York. Price $2.00 in limp cover
with gold stamping.

In the 12th edition the “Wireless Courge” has
become so unified that the authors would have been
wall justified in dropping the old form of division
into lessons; the “course” has become & book. A

like al! the previous editions the book makes in-
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ieresting reading, and its form is very greatly im-
proved hy a eomplete re-writing and an extension
to additional subjeets. Both amatenr and broad-
cast-fans will find here interesting accounis of radio
matters that are entirely new to them. We find
wurselves especinlly appreciating the historical chap-
ter. It is a rare radio author these days who can
digcuss the various “super” and “ultra” ecircuits of
the moment and still keep in mind the fact that radio
is an old art. The authors of the “Wireless Course”
have kept this general vision and have tied the entire
hook together very skilfully by references to the be-
ginnings of the various pieces of modern apparatus.

It is a pleasmant book, a readable book, and an
interesting book. We ouly regret that it is necess-
4ry to bring up objections to Lesson 5 which gives
the wholly incorxrect impression that the modern am-
ateur sending set uses spark equipment and—what
i smuch worse---that these spark sets employ fixed
gaps and electrolytic interrupters.

“Radio Simplied”, by Lewis F. Kendall, Jr.,
Instructor, and ,'Robeg't'P. Koehler, Director,
of the Y.M.C.A. Radio School, Philadelphia.
The John C. Winston Co., Chicago, Philadel-
phia and Toronto.

Price 1.00.

When beginning to read “Radio Simplified” we
were at once struck by the large amount of good
common_sense shown in the chapter on “FErecting
the Aerial”. There isn’'t a bit of romance or non-
sense in that chapier; we wish the installation men
«»f all radio stores could be compelled to rvead it.

The same kevnote runs thru the whole book; the
teader is told in simple and straightforward language
how he may build most of the modern receiving
«Jevices and the telling is done without introducing &
gingle wild theory, but with ample detail so that
even the mosi inexperienced should be able to
follow,

Distinetly “Radio Simplified” is one of the hetter
class of radio books that is beginning to replace the
low-grade publications that filled the market two
FEeArs ago.

We find but one express need for improvement:
the chapter on spark sending sets should by all
means have been omitted to allow expansion of the
one on tube transmitters, s subject that is given
rather scanty attention.

“Acoustics and the Telephone”, by G. B.
_Crouse, Chief Engineer, The Connecticut
Instrument Co., Inc., Stamford, Conn. No
<charge,

This little pamphlet relates to the “C. I, C.” head-
set and explaing the scientific reasons for its un-
usual construction. The effects of correct magnetic
airgap and non-resonant diaphragms are especially
mentioned.

“Mast and_Aerial Construction for Ama-
teurs”, by F. J. Ainsley, Associate Institute
“ivil Engineers, Published by The Wireless
Press, .Ltd., 1 Henrietta St., Strand, London.
Price in England 1/6, American price not
known,

Even in a month of good books “Mast and Aerial
Clonstruetion for Amateurs” stands out as an ex-
cellent piece of work. No matter what your interest
in radio may be you will still find some very inter-
esting reading in this cleavly.written and well-
printed booklet. The masis deseribed are small,
from the American standpoint, but the methods of
econstruction are so well set forth that it is perfectly
easy to expand the author’s 35 footers into the 70
footers we are accustomed to thinking of. By all
mesans order a copy.

“Constructional Data on the Superdyne Re-
¢eiver”, by Boyd Phelps, Research Engineer,
The C. D. Tuska Co. Published by the C. D.
Tuska Co., Hartford. B50¢.

This booklet is intended to supplement the article
srhich appeared in the November issue of QST under

[#2]
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the title of “The Superdyne Receiver’”. A later type
of set is deseribed in the hooklet and constructional
details are given. In view of the good account this
set has given of itself there should be quite a de-
mand for the booklet, which is clearly written and
well printed.

“Fundamentals of Radio”, by dJames L.
g{l%ﬂas, A.B. D. Van Nostrand, New York,

An interesting book for the man who wishes io
learn something of radio but does not wish to make
a business of it. The book assumes an intelligent
reader; one who will want to understand the ‘“why”
of things in the different types of sending and re-
ceiving sets, The author uses a bit of mathematics,
he uses the language of the radioman, but he does
these things so neatly and so clearly that the he-
ginner will follow without the least difficulty. Dis-
tinctly, this is one of the good popular radio books.

“I.C.S. Radio Operator’s Handbook”, Com-

piled by Harry F. Dart, B.8.E.E. and edited
by Francis H. Dane, Principal of the School

of Electrical FEngineering, International
Correspondence Schools, Seranton, Pa.

Price not indicated in copy received for
review. o

'To those who know and cherish the publications
of ihe International Correspondence Schools it is
only necessary to say that ‘“Radio Operator’s Hand-
book” is up to the I1.C.8. standard. No {further
recommendation is needed. X

The book is of convenient pocket size and contains
400 pages of econecite io-the-point diagrams with
characteristic brief and clear explanations. In
addition there are about 100 pages of formulas and
tables with the units given for every one of them.
{How we do wish all textbook writers would learn
that trick!) 3

The last 50 pages are given to a ecall-list, eommon
and unfortunate habit of present-day radio books
which seem not io appreciate the fact that such
lists are hopelessly obsolete in six months and had
better he left to the callbooks proper.

“Theory and Operation of Reflex Cireuits”,
by Edwin 8. Watkins., Published by The
Wireless Shop, Los Angeles, 25¢.

Because it is strietly necessary, the author starts
by diving into deep water; he insists that the
reader will never understand the reflex until he un-
derstands the actions of cond and chok in
separating high and low frequency currents. It is
wood that someone has had the courage to do this.
Varvious circuits ave then described, leading up to a
refiex neutrodyne. 'The illustrations ood—and

are g
the author does not make any wild claims.

“British Standard List of Terms and Defi-
nitions Used in Radio (Communication”.
Published by Crosby, Lockwood & Son, 7
Stationer’s Hall Court, Ludgate, London,
E.C4. Price in England 1/ plus '2d
postage; American price not given.

Perhaps the most prominent feature of this book-
let, to the American eyve, is the fact that ihere is
strong need for international standardization of
terms. ‘The British list swarms with terms that
sound strange to us; some of these strangers are
better than our own terms, others are worse. Cers
tainly something should be done to secure agreement
between “radiation height” and ‘effective height”,
between ‘‘dead space” and “zero beat”, and between
“reaction’” and “feedback”.
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Flash—-98ZT Wins 1923 Hoover Cup

The A.R.R.L. Board of Directors at a
meeting just as we go to press, awarded
the Hoover Cup for 1923 to Don C, Wal-
lace, Station 9ZT, Minneapolis, Minn. See
next QST for details and a description of
the winning station.

Puzzle (to be answered by law violators).
If the best amateur waves are ten meters
above the law, how can we account for
thig?—

Lowest power spark to cover 500 miles
used 135 meters
L.owest powered station to work WNP
used 190 meters
Loudest signal from Chicago to east coast
used 80 meters
Steadiest Texas signal heard in New Eng-
land nsed 125 meters
Best amateur Transatlantic signal to date
used 100 meters
Poorest fist heard in Hartford
used 210 meters
Rottenest (!Q hound on record
used 213 meters

Names of all but the last two on request
-—the last pair don’t know any better and
are not to be held responsible.

It is a good stunt $o take your iila-
ment voltmeter apart and put a rather
heavy line with red ink at the normal
geale reading., This can be regarded as
a danger mark and will help to keep the
operators of vour station from overload-
ing the filaments.

Suggestion for Radio Party

Players sit in semicirclie before a 1DH
transmitter using 2 fto 4 fifty-watters.
2200 volts A.C. is supplied the plates and
the key is held down. All players are told
to keep their eyes on the antenna am-
meter and watch for a pleasant surprise
while the operator connects & 2 micro-
farad condenser across the antenna and
eounterpoise terminals. The object of
the game is to guess where the ear splitting
crash came from. The booby prize goes
to the operator.

What has become of the ham who calls
three times and signs three times? We
haven’t heard him in the longest time!

When you send that card or letter to an
amateur in a foreign country be sure there
is enough postage on it. Don’t expect it to
go half way around the world for one or
two cents. Consult your postmaster regard-
ing the proper postage first as it varies with
the country the letter is addressed to.

Many of your dquestions regarding the
super-heterodyne set can be answered by
digging the April, 1923, issue out of your
file of old Q@S7T’s and rereading the article
called “Building a Super-Heterodyne and
Making it Work”, by O. A. Kimball, which
appeared on page 19 of that issue.

A New Broadcast Set
The Bristol Co., of Waterbury, Conn.,
have brought out & new B.C.L. set, licensed
under the Grimes Inverse Duplex amplifica-
tion patents, which is unusual in many of

its constructional points. As shown by our
cut, the equipment is mounted on a horizon-
tal panel in & mahogany case with hinged
iid, all connections to the sei except phones
being made thru a panel board mounted at
the back of the case. Ten plugs with 4-ft.
cords are part of the equipment. The first
two tubes are r.f. amplifiers, the third a
detector, and then the first two tubes are
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used again in inverse order as reflexed
audio amplifiers, the fnal tube being a
power amplifier in the well known znd
really excellent Bristol circuit. The com-
bination makes an unusual set; in fact, it
was the good results Grimes experienced
with the Bristol power amplifier which first
brought the two interests together in re-
tations which resulted in the Bristol Co.
purchasing the remaining ten licenses under
the Grimes system.

The set bas but one control, a vernier-
equipped tuning knob. A voitmeter, show-
ing the voltage at which the amplifier tubes
are operating, is a valuable and rarely-seen
part of the set.

The Mercury Radio Products Co. of
Little Falls, N. J., are algo licensees under
the Grimes Inverse Duplex patents and
manufacture sets employing that circuit.

A. L. Budlong of Washington, D. €.,
author of recent QST articles on receivers,
and secretary of the AR.R.L. Raiiroad
Emergency Service Committee, has joined
our headquarters staff to take charge of
the preparation of material for our news-
paper syndicate service thru the Publicity
Department. Bud, L.Q, and Beek have
formed a Triple Alliance at Silver Lane,
Clonn.,, and will be on the air soon with
various sets and a variety of calls,

It was a sget using four H(-watt tubes at
Camp Alfred Vail, 2CXL. that was heard
in Holland; not the *“Constant Frequency
Set With a Record” described on page 19
of the January @ST. Mr. Rives went on
the air February 1st for a month with the
little master-oscillator get. however, and
focked up the H0-watters.

This *“Question and Aaners” business
will be the death of wus wet. Here’s just
one of them that has us guessing; “Dear
Eddy; Can you tell me the function of a
heterogeneropliothermodynatron when used
ie conjunction with a hot| dog radio fre-
quency super differential oxyliferous ther-
mionic dynamic ohm eliminator of the 500-
volt B.M.F. type?’--Any suggestions as to
2 possbile solution?

at the AR.R.L. booth at the Radio Show
#ecently in conjunction with the Twin City
Auto Exposition at Minneapolis, for trahs-
mission to various parts of the U.8. Two
men were at the booth during the show
to explain the aims and jobjects of the
League and to accept message traffic. Don.
‘. Wallace, 92T, was a imember of the
general show committee and was largely

wesponsible for the success of the radio
Bbooth, -E

The Southern California
an interesting booth at the

adio Assn, had

merican Radio

QST

Exposition o.'s show in Los Angeles in
February, with ham sets on exhibit and the
gang keeping open house and answering
yuestions [rom prospective amateurs. Seld
a bunch of QST’s, too, and signed up some
members for A.R.R.L., for which many
thanks, fellows,

Tests with Australia and South Africa

K, P. Frederick, editor of Radio Journal,
sends complete schedule for testzs with
Australia, New Zealand, and South Afriga.
In all cases, the American and Canadian
amateurs are to use wave-lengths between
100 and 200 meters for transmission—
those with special calls using the waves

below 150 meters. Australia and New
Zealand amateurs will use 200 to 300
meters.

It is very important that careful slow

sending be used that amateurs in those
countries may recognize calls and not guess
at them. The idea isn't to ecall three
hundred times and sign once, but to call
a few times and sign oftener—they don’t
want to hear what you are calling, but
they want to hear your call. Stations in
the tests are to send a brief sentence of a
few words, changing each night but keep-
ing a complete record of each transmission
for verification later. Refer o December
QST and use the proper interval in every
¢ase. During the tests there will be no
code words, but you are to call *Australia
and New Zealand” in one test and “South
Afriea” in the other.
" The schedules for the first half of March
didn’t arrive in time for March @ST when
we were to listen for the Australian and
New Zealand amateurs from March 1bth
to 31st. .

Americans and Canadians transmit:

April 2, 4, 6, 8, 10, 12, 14 from Midnight
to 3:00 A.M.,, P.S.T. ) )

April 1, 8, 5, 7, 9, 11, 138, from 3:00
AM, o 6:00 A M., P.S.T. .

Atterapts at two-way communication will
e held from April 15 to 30 as per the
following schedulie: .

American and Canadians transmit first
and third 15 minutes of every hour;
Australians and New Zealanders trans-
mit second and fourth 15 minutes of every
hour.

April 16, 18, 20, 22, 24, 26, 28, 30 from
Midnight to 3:00 A.M., P.S.T.

April 15, 17, 19, 21, 23, 25, 27,
3:00 AM. to 6:00 A.M., P.S.T.

South Africa Tests

Amateurs in South Africa will listen for
all amateurs to transmit from 5:30 P.M.
to &:00 P.M. standard time. Thus, nou
matter what time zone you come under,
vou are to tranmit from 5:30 P.M. to 8:00
P.M. which means that amateurs in South
Africa will be listening from 12:30 A.M.
to 6:00 AM., South African time. The

{Concinded on page 58)

29 from
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A LOW LOSS ANTENNA INSULATOR
(Concluded from page 83)

by this time. Now, transfer the rod quickly

from the flame to the mould, placing the

heated end of the glass rod in the drilled

hole. By careful manipulation of the rod,

the heated end can be formed into a very

neat head as shown in Fig. 2. This will
require a little practice. Now the very
T [ E
ol to oljie ol io
L { ! P
Sugporting Clamps
/’/a,o/e -borléd i x&rmx‘m
A
et : it -
7@3 ERTIY
: ' N i 1
FIG. &
important  part  follows. Return the

piece to the flame and cool very slowly
by turning down the gas by degrees. If
allowed to cool too rapidly, it will very
likely strain and crack. This annealing
process should cover a period of from 20
to 30 minutes at least.

Construction of the finished insulator
will be left to each individual operator,
but there are a few important 1tems to
take into consideration when preparing it
for installing into the antenna system.
Metal collars placed below the heads of
the rods are not as satisfactory from
a viewpoint of dielectric losses as the
method in use at 1CEK which is shown
in Fig, 3 and in Figs. 4 and 5. 'This
method hag several advantages. The sup-
port bars leave s clearance of about ="
between the glass and the bars to allow for
expansion and contraction of the glags.
Two glass rods are used to give greater
strength.

Flux shields should be provided to dis-
tribute the flux and prevent losses from
corona which is sure to occur where metal

Fig. 8

10” Ohio Brass Co.. Porcelain Insulator with
and without Corona Shieid.

c-.%:rl;lars are used in direct contact with the
glass,

The writer has endeavored to present
this article in such a manner as to allay
the fear of attempting construction of this
type of insulator. The use of same in

Qs T
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vour radiating system will make a very
pleasmg mcrease in your DX.

AMATEUR RADIO STATIONS
{Continued from page L2)
mediately went home, pulled zome wire
out of the tuning unit of the superhetero-
dyne and that night heard 8AB 15 feet
from the phones. The next afternoon the
old 55-wave with 4 hole in its grid and
plate was resurrected and made to put
one ampere into the antenna on short
waves. French 8AB was worked that
night. AW.E. 250-watter replaced the
50-watt tube and progress on short waves
was then rapid. It was not long before
stations in England and Holland were
communicated with almost nightly. The
latest record was made when ACD in
Italy was worked and complete messages

received.

From the above, 2AGB was one of the
pioneers in two-way Transatlantic work on
short waves. The transmitter used for
this work consisted of one 250-watt tube
connected in the familiar three-coil Meiss-
ner circuit, except that the grid and plate
coils are really sections of the same coil.
Two pancake coils are used; one for the
antenna circuit and one for the grid and
plate circuits. The antenna series conden-
ser controls the wave length and no other
changes are necessary when shifting waves.
This circuit does have the disadvantage,
however, that the swinging of the antenna
is liable to cause the wave to vary some-

what, Plate current is zupplied by a
Westinghouse 110-2200 volt pole trans-

former working through a home made syn-
ehronous rectifier. No filter is used. An
antenna current of 6 amperes on 180 meters
is obtained and from & to 4 amperes on
wave lengths around 100 meters, depending
on the plate voltage used. This same
transmitter, changed over to the <¢onven-

The Crew at

25GB

tional Hartley circuit, is used
meters for general amateur work.

The antenna at this siation comsists of
a six-wire cage three feet in diameter
hung between an 80-foot mast at the far
end and a 50-foot free at the lead-in end.
The cage is 65 feet long. The counterpoise
is made of three cages of varying lengths,

{Concluded on page 58)

on 180
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adlo Commumcatlons

’]'he Puhlishers of QST assume no responsibility
made herein by cnrrespondents

for statements

Long Wave Reception on
Tape Recorder

Daytona Beaeh, Fla.
Editor, 9ST:

In the January, 1924, number of QST
you inguire about “the fellows who used
to be interested in the reception of Long-
Wave foreign stations.” Well, here is one
of them! Why don’t vou run a “Long-
Wave Department” in QST for us? I en-
close some samples of long-wave reception
as received and recorded on my radio relay
and tape recording machine. 1 hooked up
this machine as per the specifications of
Dr. Dunmore, of the Bureau of Standards
at Washington, D, €. My radio receiving
set is a simple three-coil regenerative set.
I use a 800-foot antenna for all reception
from amateurs to station LY in France!
{the latter using some 23,000 meters.) My
reception seems to be about as good on all
wave-lengths us any of the other elaborate
and special sets [ have read of. It is sim-
ply a matter of pulling out the large hon-
eycomb coils, substituting my Groves sin-
gle layer coils, and then adjusting the con-
densers, to tune in the amateurs and broad-
casting stations, etc. Nothing could be
simpler! As I have found amateur-send-
ing usually very poor in style as well as
usually umnterestmg vnth its inevitable
“CQ-ing,” I have listened in mostly on the
broadcasting and long-wave stations. The
samples of tape that I am sending you
were all of long-wave stations in this
country, It is simply a matter of ampli-
fication in order to record the foreign sta-
tions on the tape, I understand. 1 have
not retouched the tape in the slighest, 30
you see it just as it come in on my set
This Dunmore Relay and tape vecorder 1s
A wonderiul thing for showing up one’s

“gtyle” in transmitting! As long as the
hng—wave stations are transmitting auto-
matically, the record on the tape comes in
well, and is good to look at; but when the
operator breaks in to transmit by hand,
very often it is difficult to transiate the
dots and dashes quickly, if at ail! I wish
all fransmitting amateurs could see the
stuff they might record on the tape! (Their
“CQ’s” even would not look as beautiful
as they think!)

My Dunmore Relay is not in cabinet
form, but is spread all over my table. I

QsT

teurs

use usually only two steps of audio am-
plification-to work the relay, although it
will work on one step sometimes, just de-
pending on the intensity of the received
signals. T once succeeded in getting my
set to record a few letters from station
UFT in France, also NBA in Panama. Have
succeeded. in recording most of the long-
wave stations in this country from WQL
to old NAA,

In closing let me again mention that I
owe many thanks to one of your contribu-
tors, Mr. A. L. Groves of Brooke, Va., for
the information he orginally gave me a3 to
the use of honeycomb coils, and especially
as to the use of his own single-layer coils
for the short waves. He used to be a
splendid long-wave man himself, but seems
to have given up most of his time lately
to the short and even shorter waves!

: —-Henry I. Middleton.

Modulating the Low Power
Phone Set

Palo Alto, Calif,
Editor, QST:

The attached hookup is the result of a
line in the December (ST regarding the
use of the plate to filament resistance of
a modulator tube as the grid leak of the
oscillator tube, The set in question uses
two b-watt tubes with about 800 volts D.C.
on the plates, supplied by a rectifier-
filter system. The normal antenna cur-
rent is 3.2 amperes and I have reports
1fro(rin all districts, 87 states, and New Zea~
an

The first trouble in getting this modula-
tion system to working was in keeping the
r.f. current in the oscillator grid cireuit
out of the modulator tube. Two chokes
were finally used on the grid side, 1, and
L, in series, and one on the filament side.
One was a H00-turn honeycomb coil and
the other & home-made choke of 350
turns of No. 26 D.C. wire wound on &
tube and coated with a very little shellac.
{This was the best choke). The only mod-
vlation transformer that would work well
was & Ford coil, and even then it was
necessary to switch the terminals around
until the best arrangement was found.

Now for the operation of the set. As
goon as the filament of the modulator is
heated the whole set will squeal and con-
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tinue to do so, increasing in pitch, until
the tube is heated to about its full bril-
liancy. The oscillator plate current will
steadily increase also during this process.
This is the same effect as was described in
the article “LC.W. Without Mechanical
Motion,” by 9BXQ in the Qctober issue of
8T on page 20. The point for best
modulation is where the filament rheostat
is turned up until this sgueal just stops.

At this point, the oscillator plate current
was about three-fourths normal. If the
microphone is now whistled into, the plate
current will drop to about half of its
former value with proportional drop in
antenna power. With the phone the an-
tenna o~urrent was about 2.6 amperes.
Different tubes as modulators were iried
but the best seemed to be a C-501 or a
:-302, A bias of about 35 volts nega-
tive on the modulator was found to reduce
the plate current to wero. If we conid
get a range of 0-35 volts on voice modu-
iation, wmodulation would be 100%.
Now as to results. 1 have only oper-
ated the set one day but [ have never
had so many local ealls, Everyone has
pronounced the modulation perfect, and
two fellows called to ask what I was us-
ing. One said that 1 was louder at 36
miles than most of the local phones, and
go on. It certainly was different than my
former attempts at phone. With increased
voltage on the oscillator plate, to raise the
plate current (This can also be done by
putting a positive bias on the modulator—
Dept. Bd.) it will be possible to maintain
the same antenma current ag when using
(. W. and have the wave nearly fully mod-
alated. T am lucky in having {wo storage
batteries so that the separate one needed
for the modulator tube filament is no draw-
back., If a UV-199 tube will pass the
grid leak current, there is no reason why
one could not be used with an Everready
«a” flament battery, although 1 have not

tried this.

—N. R. Morgan, 6BM.
P.8. POSITION OF KEY: I have found
the position of the key as shown in the

h : ' QST
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diagram to be the best vet when using
the “‘Brute Force Filter.” ‘There is a
ipf condenser on either side, so that there
is no sharp break in either ecircuit, and
there is also a total of *£uf across the key
contacts; just enough to kill the spark.

Isn’t He Right?
1261 Jeiferson Ave.,
Ogden, Utah.
Hditor, QST

Just a few lines of suggestion that may
2o toward making more reliable the hand-
{ing of traffic no the 200-meter wave length.

I have noticed lately a great deal of
jamming on these wavelengths and have
noticed that almost invariably the majority
of the stations in sending their messages
are repeating each word twice, and I know
that in the majority of the cases that this
is hot necessary. [t seems to be a great
habit that the CW operators have adopted,
regardless of the necessity, to repeat each
word. I know I have been working sta-
tions and have ivid them that they were
QS8A and not to vepeat, and they wonld
come back with the same OK OK OM OM
Hr Hr Nr Nr.

Now instead of making better operators
of the average ham, it is a decided step back-
ward to repeat. An operator loses con-
fidence in his receiving ability. ¥le is used
to hearing the reguiar repeat all the time,
and as soon as some one jumps him at a
fair speed and no repeat he comes back
“nd om pse QTA. QSZ.” If the operator
at the receiving end will learn to concen-
trate, learn to rely upon his own ability to
receive a msg with no repeat, and if all
stations will refrain from sending cach
word twice and only do so when asked by
the receiving station out wf absolute neces-
sity, traffic will be handled faster, we wil
have a great number of hetter operators,
and there will be far less congestion of
traffic on the 200 meter wave.

I would like very much to sce something
done in regards to this matter, and I think
vou will gay that T am right. [t is only
g suggestion and [ would be very wmuch
pleased to veceive your views on the matter
and also the views of other operators.

—W. I, Garner, 8ZAM.

Rotten Rectifiers

Chester, Pa.

Editor, (ST
Well, Eddy, I don't know which is more
stubborn, a woman, ap clectrolytic recti-
fier, or maybe a mule. T thought as how it
woenld be fine to have D.C. on the plates of
my tubes so I could use fone sometimes,
maybe. Then the BCL’s that have delerium
tremens cvery time they see a light in my
radio shack would Anow it was me inter-
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fering instead of having to just guess who
it was.

Well, anyhow, Ed I got me some of the
wite’s cooking utensils that the man she
bought 'em from said was pure aluminum.
I didn’t doubt it because they cost enough
to be almost anything.

Well, Ed, sfter I had just about kilt my-
self from eating home-made jelly to get
the glasses, I finally got the thing fixed.
Actually, Ed, that thing raised my radia-
tion on my maybe-more-than-likely-not hot
wire meter exactly six tenths of an amp.
It sounded fine in my roceiver too. The
first guy what [ calls gets me and sez
“QSA vy QSB AC note”. Well, Ed, I knew
rite away that he had a punk receiver so
I shut down for a while,

Well, Ed, things was going fine after while
when the darn cat walks in and just con-
versationally-like sez “Meow!” You won't
believe it, ¥d, but that thing ain't worked
since.

Well, then I went back to the hardware
store and told the man if that stuff he soid
me was supposed to be aluminum to give me
some szheet pig iron. Anyhow Ed, I got
another vectifier built and used  distilled
water this time after putting the fire out
a couple of times when I was distilling it.
This one worked fine until the solution got
shy and interrupted me in the act of say-
ing what 1 thought about liquids in general;
which was an act of Providence. Su then
I had to rebuild the thing again and again.
The third one went fine until my neice took
the measels and immediately the rectifier
begiﬁs to work considerable less than none
at all,

Nr 4 was OK until I put a filter on and
then it got shy and balked on me. I turns
off the juice and started to extract said
filter. I swear, Ed, I turned the juice off
but that darn contraption give me an awful
jump. When I woke up and got my bear-
ings again I started for a mop and then
some new glasses for nr. 5. After a while,
when they got me to come down out of the
tree where i had went to look for squirreils
I decided to make a good rectifier or bust.

Six days I labored and the seventh I
prayed. Next day I connected it up and
pushed the key. It was about'six p.m. at
nite Ed, and the lights were 1lit. That is,
before I pushed the key they were. After
they got the new meter put in I found that
my plate transformer was shot.

—E. E. Miles, 3ADQ,
P.S. Had fine time last Saturday shooting
the jelly giasses off the back fence.

What About It, Fellows?
919 42nd St.,
. ) Des Moines, Iowa.
Editor, QST :
The first thing I have to say is a few

QST
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words about this thing of not answering
cards and letters. Perhaps you do not eare
abeout receiving reports on your signals,
bLut it’s a sure thing that the other fellow
does, if he goes to the trouble of writing
and mailing you a cvard. He does not cave
whether you have an expensive printed
card, or a plain postal with only “tnx for
card, U fb hr” scribbled on it, a card’s a
card, and it helps to make the pile bigger!
It’s mighty disheartening, especially to the
fellow with low power, to finally raise a
distant station and then have him fail to
QRL your card. What will happen to our
famous A.R.R.L. spirit if we give up this
practice of writing to fellow hams and
getting a little closer acquainted? Would

we still have the same gpirit and love for
the game if no one sent cards? There is
not an amateur in the country that is too
busy to answer every report that he rve-
ceives, Don’t be selfish. Be a good sport.
Start answering those cards today.

The next topic is about keys. There is
not more than one out of every hundred
hams that can operate a cootie or bug so
that it really sounds good. Then why, oh
why, do half of the fellows in the country
persist in using them, when they could send
so much better with a good old straight
key? The average amateur does not send
over fifteen words per minute, and this
slow pace surely doesn’t demand a speed
key. Let’s do away with the fancy keys
and develop some peal fists that are a
pleasure to read.

Next I want to say a few words about
the epidemic of ham fones that is running
across the country. Of all the disgusting
things, this takes the cake. They talk about
the sparks and the synk reetifiers being
broad, but they’re just naturally out of it
when compared to the squeaks and groans
emitted by an amateur fone. What's the
use of this thing anyway? It's NG for
DX, useless for handling traffic, in faet,
all that it does is gum up the air for every-
body. If the fellows are so ecrazy ahout
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Meiers

than Pleased!

Nation wide weleome by radio enthusiasts
has proved that there is just one mistake
you ean make while buying this remarkable
variometer, You can zllow the deaier o
aswitech you to one he wants to sell rather
than let yon have the popular Coto that is
hard to wei. Don’t iet him. Pound ihe
eounter if yon must. INSIST!

Moulded Variometer Type 3000, §5.

The Silver Plated
Air Condenser

Copper plates solder-
ed firmly in place and
SILVER  PLATED.
Losses of antenna en-
srgy are very low be-
eauge of improved de-
aign and nest rubber
insnlation, 001 Mfd.
BG, 0005 Mfd. $6.
00025 Mfd. $4.50.
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5 to 1 turn ratio
Audio Amplifying
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use and ean be de-
pended upon for am-
plification that it's
8 treat fo hear.
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Los Angeles, 229 Unjon Leagoe Ridg.
Minneapolis, (ieo. F. Dariing,
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Atlanta, (. P. Atkinson,

Atlanta Trust Co. Bldg. '
. Canada, Perking Eleetric Co., Lid.
Montrea Toronto Winnipeg
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Every User More

RIERIN 4

fone, why don’t they get a broadcast license
and get up on the broadcast wave lengths
where they belong? They would get a lot
more cards from the BCL’s, and this is
evidently their reason for using it.

Let’s be amateurs, and keep in our fieid,
the advancement of radio telegraph on
short wavelengths,

“Long live the ham.”

J. Mack Swiggert, 9CLQ,
(.C. for Des Moines.

A Bouquet

Upper Montelair, N. J.
fditor, (ST :

First, foremost, and most important, I
wish fo make myself a delayed Xmas
present of a ten vears subscription to @ST;
for which I take great pleasure in hand-
ing you my check for $20,00. There is no
radio publication that is so humanly and
helpfully and reliably up-fo-the-minute-all-
the-time as QS7. I am a retired lawyer
who has been actively delving into the
mysteries of radio, as a hobby, for a little
over two years, and every number of QST
since August, 1921, has brought me an
added sense of appreciation of the splendid
work you are doing. More power to youl

—A, Leonard Brougham.

STRAYS
{Concluded from page 53)
dates for the South African Tests are April
14 to May 12, inclusive.

The A.R.R.L. is behind these tests and
we urge every amateur to dust the ¢ob-
webs off his transmitter and get busy. We
want to gee two-way communication estab-
lished with Australia and New Zealand—
don’t forget that a genuine Australian
boomering goes to the first ham who does
it—and we want to see & flock of callg
logged in South Africa.

—FH.S,

AMATEUR RADIO STATIONS
{Concluded jrom page 54)
sach having three wires and suspended 8
inches above the ground.

2ZAGB has four operators. In the photo,
from left to right they are; D. A. Griffin
“DA”, Wallace Lander “WAL”, John Tif-
fany “DC”, and John Dodman “JO”. Mr.
Griffin and Mr. Dodman are the owners
of the station, Mr. Tiffany is the Chief
Op. and “sleepless wonder” who deserves
most of the credit for the DX records
made at the station, and Mr. Lander is
the Technical Advisor. The station is loca-
ted at 24 Oak Ridge Ave., Summit, New
Jersey.

Readers should note that amateurs may
no longer use wave lengths wunder 150
meters without an experimental license or
a special permit from their Supervisor of
Radio.~—Dept. Ed.
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Here is the Man-—--Here is the Receiver

The amazing story of continued communication with the MacMillan Expedi-
tion, on the Steamer Bowdoin—frozen in somewhere near the North Pole—
and with other distant points is here told by Mr. Len Weeks, Radio 9DKB,

Minot, N. D.

December 30, 1923.

wave length range that

“I submit the following ac-
count of the use of the
Ace Type 3B and the Ace
Type V radio receivers for
DX work, especially with
WNP.

“Using the Ace Type 3B
or Type V have heard the
schooner “Bowdoin” radio
WNP a total of seventeen
times during November
and December. On thirteen
of these occasions commu-
nication was established.
Thirty-four messages total-
ing several thousand words
were received from the
Bowdoin, including a 1500
word press dispatch, taken in § hours and 30
minutes. Twenty-two messages were sent to
MacMillan and members of the crew. The
greatest length of time between communica-
tion was nine days, of which four were
spent away from the station. Signals were
unusually readable and often uncomfortably
loud on two steps.

“During the month of December (Canadian
9BP, Jack Barnsley, has been on a vacation.
During this time my station has been the
main, but not the only, link between the
North Greenland expedition and the United
States. Most of the credit for this is due
to the fine control of regeneration and ease
of adjustment on the Ace sets. Having a

completely covers the ama-
teur band, it was easy to
quickly shift wave length
in order to avoid inter-
ference.

“In addition to the above
reception, TAHB in Alaska
and 6CEU in Hawaii have
been copied several times.
Of course stations on both
the east and west coast are
heard every night. It is
nothing unusual to copy
stations from every distriet
in a night’s work. I have
discarded & higher priced
three circuit set for I hon-
) estly believe that the ACE
sets give greater receiving range both in
miles and Kkiloeyeles.”

January b, 1924.

“Last night my second operator, Homer Sten-
erson, a man comparatively inexperienced in
amateur work, successfully established com-
munication with WNP, giving him a mes-
sage and getting an acknowledgment. Many
people seem to think that the results are
due to expert manipulation. This is not the
case, for on several occasions I have had
other amateurs listening for WNP while I
took a much needed sleep. Nearly always
they were able to pick him up and hold him
till T got on the job.”

The above communications are merely samples of the continued proofs, vol-
untarily sent us of the superiority of Crosley Instruments.

We believe that for bringing in distant stations they cannot be equaled. And

the prices are Remarkably Low.
The ACE TYPE V—$16.00

The ACE TYPE 3-B—$42.00

Write for Complete Catalog

THE CROSLEY RADIO CORPORATION

Powel Crosley. [r., President

Formerly

The Precision Equipment Company and Crosley Manufacturing Company

318 ALFRED STREET

CINCINNATI, OHIO

The Ace Receivers mentioned above are now known as Crosley Receivers

i
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A Comﬁ)lete
Radio Cyc

opedi/a "’

e i
NEW ISSUE
NOW READY

A complete revised list of all Telephone Broadcasting Stations
rhowing Call letters, wave lengths, kilocycles, class, schedules,
time these schedules are based on and staticn slogan, Also listed
by states in case you miss the call letters.

All ‘American, Canadian, English, French, and Australian Ama-
teur and experimental stations with complete American Radio
Relay League Directcry. Also Canadian Broadcasting Staticns
Complete list of Commercial ship and land Stations of the United
States. High Power Land stations of every country in the werld.
“How to build the new Regenerative Super Heterodyne,” by
Lawrence M. Cockaday. Also suggestions for the beginners.
Graphic illustrations of all the latest hookups with construction
and operating data shown in such a way that anyone can build
their favorite set

Maps, lcg sheets, blank recording map, distance chart, kilocycle-
meter-table, Centinental code and other items too numerous to

rmention,

ALU FOR

ONLY .. OC
Add parcel postage as follows. West of Denver to Sait Lake City, 1vc
West of Salt Lake City, ¢  All other American paints, 15¢.  Canada
aud fareign countries, 25c.
tf you are interested 1n a monthly service, send us $1.50 and we will mail
you cach month a list of all the changes in Amateur and Broadcasting
Stations- until the new tssue comer out next October
Make sure that you will get the next issue promprly by maihng us $1.2e
for cne year's subscription  ‘This includes parcel postage
Drealers write for our guaranteed nlan of sale

CITIZEN'S RADIO SERVICE BUREAU
50% South Dearborn Strect CHICAGO, ILL.

epactmem B
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“*THE

AITR I FULL OQOF THINGS ¥YOU SHQOQULDN®T

Eveready “B” Battery No. 766. 22% volts. Six Fahnestock Spring Clip
Terminals, giving variable voltage from 16% to 22% wvolts, in 1%-volt
steps,  Length, 6% ins.; width, 4% ins.; height, 3 13/16 ins. Weight, 5 Ibs.

E THINK that No. %66 is the handsomest

battery ever made. But that is a matter of
opinion. It is a matter of engineering record, however,
that this great standard “B™ Battery has proved itself
as perfect in performance as we are convinced it is super-
fine in appearance.

The 45-volt Eveready No. 767 contains the same
large powerful cells as the No. 766. For maximum “B™
Battery economy, therefore, buy the 22-%2 volt Eveready
No. 766 or the 45-volt Eveready No. 767, as you prefer.

NATIONAL CARBON COMPANY, Inc.

Headquarters for Radw Battery Information

New York San Francisco
Canadian National Carbon Co,, Limited
Factory and Offices: Toronto, Ontatio

if you have any racio battery problem, write to (. (i, Furness, Manager, Kadio Division,
National Carbon Company, Inc., 334 Thompson Ave., Long island City, N. Y, Informe
ative and money-saving booklets on “A,”™ “B" and “C" Batteries sent free on request.

eVEREADY

Radio Batteries

—they last longer

MISS"'®
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Absolutely guarantee you the lowest phase angle difference, the
lowest dielectric constant, the highest resistivity, and supreme moist-
ure, gas and acid repelhng properties.

Eighteen stock sizes in black and mahoganite.

6 x7 9 x 14 7 x 24 7 x 18

6 x 21 12 x 21 10 x 12 7 x 48

7 x 12 6 x 101 14 x 18 12 x 14

7 x 21 7x9 6 x 14 20 x 24
7 x 14 7 x 10

These leading manufacturers of CONDENSERS adopted
RADION ENDS

Amsco Products, Inc.
Commercial Screw Machine Jewett Mfg. Corp.
Prod. Co. N
Elgin Tool Works Inc. Pacent Electric Co.
Freed Eiseman Radio Corp.
General Radio Co. Superior [nstrument Co.

Heath Radio & Elec. Mfg. Co.

because RADION is the best possible 1nsu1at1on against current loasses
in high frequency reception.

AMERICAN HARD RUBBER COMPANY
11 MERCER STREET, NEW YORK,
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ROSLEY _
NFQS%EL X-J

The Famous Crosley Model X-J

A Long Distance Receiver
Probably the greatest single feature of this Cros-
ley Model X-J receiver is its remarkable selectivity.
It will not only tune fhrough powerful local broad-
casting stations and bring m distant stations clear-
Iy with great volume. It is the most popular re-
ceiver in America to-day, we believe.

A four tube radio frequency set combining one
stage of Tuned Radio Frequency Amplification, a
Detector and two stages of Audio Frequency Am-
plification. A jack to plug in on three tubes for
head phones, the four tubes heing otherwise con-
nected for loud speaker.

CROSLEY TYPE 3-B...........$42.00

This three tube regenerative receiver licensed under
Armstrong U, &, l’atent No. 1,113,149 combines
the Crosiey Type V, single tube receiver, and the
Crosley two stage amplifier. In the hands of
amateurs and professionals alike it has consistent-
iy out-performed seis costing a great deal more.
A person hearing a broadcasting station may turn
off the set by throwing switch and come back later
without re-tuning.

CROSLEY MODEL VI..... .. ... $24.00

A two tube medium range receiver of exceptional
merit. Consists of one stage of tuned radio fre-
quency amplification and detector. ‘The one stage
of tuned radio ({requency amplification not only -
amplifies the signal before it reaches the detector, CROSLEY
enabling the detector to work more efficiently, but Type 3-B
it also eliminates interference to a wonderful de-
gree,

Crosley instruments are sold by best dealers every-

vhere. Worite for complete catalog of Crosiey
receivers and parts.

The Crosley Radio Corporation
Powel Crosley, [r., President -
Formerly CROSLEY

.. . Model VI
The Precision Equipment Company and €
Crosley Manufacturing Company

418 Alfred Street, Cincinnati, Ohio.

Lo
L
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TRADE‘ ¢ E S C | 0 »

MARK

Generators — Motors — Dynamotors — Motor-Generators
' Stand Supreme in Wireless Field

This Specml 4 Unit Set made for Wis. Dept. of Markets—the largest Broadcasting
Stat!on in existence. A 10 H.P. Motor—iwo 1000 V., 2000 W. Generators to operate

in series, producing 2000V. and 4000 W. and one 12 V. 2000 W. Filament current
Generator.

SEND FOR BULLETIN 237A listing over 200 combinations.

We design and develop
Special Apparatus for Special Purposes.

BATTERY CHARGER i
Many Sizes with or with- DYNAMOTOR

out panels Sizes to fit all requirements.

SOLD BY PRINCIPAL DEALERS EVERYWHERE

ELECTRIC SPECIALTY COMPANY
225 South Street, Stamford, Conn., U.S.A.

Pioneers in developing High Voltage App.aratus

Stromberd Carlson

RADIO HEAD SETS
are buiit to give lasting serviee and satisfaction, They are equipped with
Powerful Magnets which are necessary for seusitivity, szound olume and
true tonal quality: also Tayer Wound and Laver Insulated Coils which
stand up under the high plate voltazes uow prevalent for loud speuker
hook-1ps.

Other distinguishing fe arurps of Stromberg-Carison Radio Head Sets are—
"T'he iver halanced us to volume
ré get Thn messay
qver the esrs—c xeluding out-

fiastment mod  elescopes and  fits
~nm‘rortahlv on any  head. &,
for booklet JIUQQST which  tells
more about these superior headsets.
Snid by dealers evervivhe:w
STROMBERG-CARLSON
TELEPHONE MFG. CO.

1060 University Avenue, Rochester, N. V.

64
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K & C TUNED R. F. TRANSFORMERS
THESE EFFICIENT UNITS GAINING REMARKABLE SUCCESS

These Radio Frequency Transformers are the re-
sult of considerable research work by our Radio
Engineers, and are remarkably flexible and efficient
units. The wave length of the transformer is con-
trolled by the position of the rotor and can be set
for uny given wave length between 150 and 600
meters, This range covers all broadecasting and per-
mits of maximum efficiency of the transformer.
Previous efforts along the line of radio frequency j
amplification have been confined to the use of a
Radio Frequency Transformer working efficiently
only at one or two wave lengths, The K & ¢ Radio
Frequency Transformer can be accurately tuned to
any wave length hetween the limits mentioned

above,
Specifications Continuously Variable Radio Frequency

lnéisplated shaft and dise type coup- Amplifying Transformer

me,
Mach stage of ¢ lifieati adjust- i ’ . . .
Hoe aRe of amplifieation adjust- g pe L $10.00 . .Single Stage.......... 35.50
ig-tail e sctig : i Bee- -
Pxﬁn?;}ié;nnutmns to rotating sec Kange 150-600 meters

Guniracted of high wrude bakelite  Send 2ie for bluspring wiving details of highly cfficient Radio

mounting. Audio Frequeney Circuit,

ALL NAVY
RADIO MEN
KNOW

KILBOURNE &

CLARK
‘T'he snume skilled engineers and mechanies

K C YOUR GUARANTEE that have been building our radio eyuipment
for the [F. 8. Navy and Merchant Marine ASK THEM!
for the past ten years build the finest
radio sets for your home.

KILBOURNE & CLARK MANUFACTURING CO.
Head Office and Works, Seattle, Washington
BRANCH OFFICES:
Chicago, 453 National Bani Bldg., Phone Randolph 3480; San Francisco, 591 Mission St., FPhone
Sutter 40; Los Angeles, 1103 W. 10th S§t., Phone 552-63; Portland, Ore., 305 lL.arrabee $t., Phone,

East 6156, .
New York Representatives: Steelman, Inc., 24 Murray St., Phone Barclay 7941.2,

MOULDED
K&C MIDGETS

Moulded in high-grade Bakelite. Double-covered, green silk windings. Flexible braid connections to
rotors. Windings designed for minimum capacity. Wavelength 100-700 meters with .0005 mfd. cond.

VARIOCOUPLER
Prim. Induct, .327 M. H. 5 50 ) VARIOMETER $6
Sec. Induct. .227 M, H. i Max. Inductance .566 M. H, b
Dimensions 47 high x 314" x 4%* Dimensions 8” high x 8” x 414"
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To Our Readers Who Are Not A.R.R.L. Members

Wouldn’t you like to become a member of the American Radio
Relay League? We need you in this big organization of radio ama-
teurs, the ounly national amateur association that does things. From
your reading of (JST you have gained a knowledge of the nature of the
League and what it doesg, and you have read of its purposes as set forth
on page 6 of every issue. We would like to have you become a full-
fledged member and add yvour. strength to ours in the things we
are undertaking for Amateur Radio, and incidentally you will have
the membership edition of QS7 delivered at your door each month.
A convenient application form is printed below—elip it out and mail

it today.
1924

American Radio Relay League,
Hartford, Conn.

Being genuinely interested in Amateur Radio, I hereby apply for membership
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 issue. Mail my Certificate of Membership

and send QST to the following name and address.

Station call, if any et ot e e eses e eeret e eee

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 so we may write to him too about the League?

Thanks.

SEXTON CONDENSERS
Double Knob Vernier

Most Compact Vernier Condenser Built.
Furnished with 3 inch Black Bakelite
Dial. Separate Button for Vernier Con-
trol. Ball Thrust Bearing Insures Per-
fect Action.

Als? Made in Balanced Types
with Half-Capacity Switch
Write for literature and name of

nearest distributor.
The Hartford Instrument Co.
308 Pearl St., Hartford, Comn.
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BARTFORD, SotH

RADIOGRAM .

NSIDE the Arctic Circle, nine degrees from
I the North Pole, a little 89 -foot schooner
is frozen fast in the ice of Smith Sound.
Aboard this schooner a group of brave men are
enduring, as best they can, the desperate cold
of the Arctic—iold that often drops to 60 de-
grees below zero. Human atoms in a boundless
field of ice!
Cold is hard to endure, but far more terrible
is the Arctic salitude—unbelievably oppressive.
Fadio, at length, has broken this spell forever!

Concerts from Honolulu!

Daily, by means of powerful sending and receiv-
ing apparatus, the crew of the “Bowdoin” are in
communication with relatives and friends in the
far-off States, Idaily they listen to concerts as far
away as Chicago, Dallas and Honolulu!

YWhen the sanity, the very lives of one’s ship-
mates may depend upon contact with the outside
world, none but the BEST is good enough.

Dr. MacMillan’s Choice ~the Zenith

Out of all the radio sets on the market, Dr. Mac-
Millan selected the Zenith exclusively — because of
its flawless construction, its unusual selectivity, its
dependability and its tremendous REACH.

Already his operator, on board the “Bow-
doin” IN NORTHERN GREENLAND, has
tuned in several hundred stations. You along
the Atlantic who brag a little when you tune
in Catalina Island—what would you say if you
tuned in Hawaii FROM THE ARCTIC CIRCLE?

The set that Dr. MacMillan has is a standard
Zenith receiving set. And you can ¢
do all that MacMillan does, and Y,
more, with either of the two new
modeis shown at the right. Theirv,,
moderate price brings them easily
within your reach. Write today
for full particulars.

Zenith Radio Corporation..

McCormick Building, Chi P o
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Licensed under
Armatrong

i U, S. Patent

W No. 1,118,148

MODEL 4R-~The new Zenith 4R “Long-

Distance” Receiver-Amplifier comprises a com-
?lete three-circuit regenerative receiver of the
eed-back type. It employs the Zcnith regener-
ative circuit in combination with an AUDION
DETECTOR and THREE-STAGE audio-
frgqueqpy amplifier, all in one cabinet.

The Zenith 4R may be coanected directly to
any loud-speaker WITHOUT the use ot other
amplification for full phonograph volume, and
reception may be satisfactorily ac-
complished over distances of more $8 5
than 2,000 mileSesrererrvnee .ot

AR

iy

MODEL 3R-=The new <Zenith 3R “Long-
Distance” Receiver-Amplifier combines a spe-
cially designed distortioniess three-stage amplis
fier with the super-efficient Zenith three-circuit
yegenerative tuner.

Fine vernier adjustments—in connection with
the unique Zenith aperiodic or non-resonant
“selector” primary circuit—make possible ex-
treme selectivity.

2,000 to 3,000 Miles with Any Loud-Speaker

With the new Zenith 3R satisfactory recep-
tion over distances of 2,000 to 3,000 miles and
over, is readily accomplished in full volume,
using ANY ORDINARY LOUD-SPEAKER.,
No special skill is required. The Model 3R
is compact, graceful in line, and
built in a highly finished ma- $]_ 60
hogany cabinet,...ceeeeveonosess

TR SR G S — MR . S—

ZENITH RADIO CORPORATION,
Dept. M 328 So. Michigan Ave., Chicago, Il

Gentlemernt e X
Please send me .llustrated literature on Zenith
Radio.

NaME ..o.vevcesesssossarsnsosrctsnsnssns

AdAress ...eessvescccrsscccsrtscssnaccnce
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Best

Quality
throughout

just like the
larger high grade
Weston
Instruments

WDOUBL Raﬁge Portable
VOLTMETER

An indispensable instrument. Especially designed for accurately measuring filament,
plate and grid voltages. Ranges 150 and 7% wvolts. May be mounted on panel if de-
sired. This high resistance instrument will constantly indicate the condition of your hat-
teries, eliminate noise, lengthen the life of your tubes and accelerate exact tuning. The
voltmeter you need. .

This and other radio instruments deseribed in booklet “J”. You need this booklet
to assist you in testing out transmitting and receiving sets. Sent free on request.

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

Branch Offices in All Principal Cities

Electrical
Indicating
| Instrument
Authorities)
| Since 1888

STANDARD - The World Over

WE REPAIR THE FOLLOWING

RADIO TUBES

and Guarantee Them

DV-6A .................. $3 0g
UV-199 . ..o .
£-299 ........
UV.201A
C-301A
Marconi
Moorhead . . AP X
6 v. Plain Detector ........ 2.78
§ v, Plain Amplifier ...... 3.00
Mail Orders solicited and promptly.sttended to.

Dealers and Agents write for SBpecial Diseount

H. & H. RADIO CO.
P. 0. BOX z22.W
CLINTON HILL STA,, NEWARK, N. J.
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Y

B

: to Mount
) 10 Wire
E ) to Solder
1 10 Tune =
:
-
:

No Fussing or Re-drilling— Just Mount and Solder

e

They furnish every convenience for quick efficient
assembly. And when connected—“O Boy!”

Did you ever hear such volume and still so clear
and distinct!

That is the satisfaction of using Kellogg radio equip-
ment—it puts the ‘Ray’ in Radio.

Join the group of “Happy Radio Fans.” They are
strong believers in quality, and Kellogg apparatus.

e

=

KELLOGG SWITCHBOARD
& SUPPLY COMPANY

} 1066 West Adams Street, Chicago

YN Y ; TR RSP SRR R TP e e

PP e e

Sui SR
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Saz)e 25 to 509,

on your
SHORT WAVE WORK Radio Panels
makes that better insulation nec-

essary that CHELSEA PARTS By Insisting Upon Getting Panels
give voi. Bearing This Name and Trade-mark:

Cheisea dials of genuine bakelite
will not discolor or warp out of
shape and always run true.
Hizes 234 314 and 4 inch.

Flectrasote, the new panel
material introduced by THE
Pantasore Company, Inc,
has highly desirable radio-
electric properties—greater

ume and surface re-
sistivity than any other
panel, therefore less sur-
face-leakage and power-
loss in the ser

#44 four inch dial $0.50

Electrasote Radio Paneis
are a distinctly quaiiiv
product, beautifully fin-
ished; each panel in an in-
dividual envelope.

#60 Price $0.78
Remember—a good panel
deserves proper handling.
To get the best results use

new, sharp drill with
slight pressure,

CHELSEA

OFFERS
LINE

A COMPLETE

Variometer with vernier $8.00

Variocoupler with Binding Posts §8.00 - - .
All Standard Sizes at good Radio Dealers
Variable condensers with vernier $4 to

$5, without vernier 33 to $4 JOBBERS AND DEALERS:

Amplifying transformer $4.50 Write for our interesting proposition.

At your dealers or write direct . I »
ML M. Frerox & Sow, Inc.

CHELSEA RADIO COMPANY
178 SPRUCE ST., CHELSEA, MASS.

Ezelugive Sales Agenirn for Flectrasote Radio Paneia

Trenton, New fersey
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A Freee - Giirmarnn KNOCK DOWN
NEUTRODYNE RECEIVER

Unassembled Model KD-50
Freed-Eisemann Neutrodyne Receiver.

NOW the opportunity is
presented to obtain a com-
plete set of parts, recom-
mended by the manufac-
turer, to work with each
other in Jbuilding your
Neutrodyne set. An illus-
trated 22-page book on
how to build the Neutro-
dyne with full-gized dia-
grams and templates in-
ecluded.

Complete

NEUTRODYNE has taken the
country by storm. It is the re-
markable distance getting, pow-
erful, non-oscillating and non-
whistling receiver.

A &2-page book answers every question.
The panel is accurately drilled. A base-
board is furnished; in fact, everything
down to the very "last screw and nut,
including all necessary parts excepting
the cabinet.

Besides the book there is furnished
schematic blueprints and template for
drilling the baseboard, also full-size pic-
torial perspective wiring diagram, so
that it will hardly be possible for the
amateur with ordinary care and skill to
make an error.

Remember that here are licensed parts
—not a colleetion of apparatus trust-
ing to luck that they will assemble prop-
erly. Bach part is designed and fitted
to work with each other part in this
varticular set., The instructions are so
(*umplete and the parts so accurately
matched that you will be grateful for
the manner in which we have eliminated
guess work in the amateur construction
of this receiver,

For sale by dealers of the hetter class through-
out the ecountry, for amateurs and esxperimen-
tal  building. Builders are cautioned against
attempting o build a Neutrodyne Set with

parts which are not recommended and designed
by the manufacturer to work with each other.

With full instructions

$80

Dealers Write for Name of
Nearest Distributor.

Front View KD-50
Neutrodyne Being Assembled

!‘%(d{i&hwm Wano Commmaam

N 'Toe, ACENSED RY.
AN o il
e o A
W e mrpcs s

82-page illustrated
book of dinstruc-
tions on “How to
Build the Neutro-
dyne” with full
size pictorial wir-
ing diagram and
full size panel and
baseboard tem-
plates, §1. At your
Radio Dealers.

)/ /s Y .
’(fd/ «. Y)é”???’zflﬁﬁﬂi%ﬁﬁéﬁ’ //ﬁ»’*?’ GOeraiien

SPERRY BUILDING, MANHATTAN BRIDGE PLAZA,

BROOKLYN, N. ¥.
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This Variable Leak
easiest to install

No trick at all to put 2 DURHAM Variable on
'most any detector tube. For, most people use
grid condensers supplied with spring elips. Snap
aut the old fixed leak. Pop in &« DURHAM Variable
-—and tune in the Big Improvement. Try it!

Kill that howler

Third stage audio is the new noise now-a-days—
and mostly noise, unless you by-pass the second
sevondary. A variable high resistance, with or
without c-onden%er, clears things up nicely., DUR-
HAMS Type 100 do it! Also fine across B bat-
teries,

‘or by mail
Add 5¢ post-

1936 Market S5t.,

Deslers —The 40,000 or more readers of QST do

Omega Durham
fits all sets
—and works

At dealers

age

Durham Variables—75¢

No. 100—1,000 ohms to 0.1 megohms
No. 101—0.1 megohm to 2 megobms
No. 201A—2 megohms to 10 megohms

Manufactured by

DURHAM & CO., Inc.
Philadelphia
real salesmen’s work for you. ‘Their recom-

mendations earry weight., And they sure do
boost DURHAMS.

METALECTRIC
SOLDERING IRON

Operates on any electric current with
the simplicity and efficiency of a writing
instrument.

Accepted as the
togical solution to
radio soldering prob-
lems by leading ama-
teurs and manu-_
facturers.

Ample heat
capacily
Handle
always
comfort- [
ably cool |
Renew- x’
able tips

An indestructible all-metal

quality instrument with a
worth-while guarantee,

If your dealer cannet suppiy yo‘u,_order tiarepl

or write for descriptive circular. will sh
in emchange for remiitance or by P.P. COD

Post Electric Co. Mirs. (45i7) * e

batteries.
parts, requires no_attention or adjusiment, and
cannot wet out of
Simple and unfailing in action,
while the radio set is in operation.
economical chavger for home use.

used to charge “‘B” and automobile batteries. If
your dealer
receipt of price.

Dept. Q4 Fansteel Products Co., Inc.

FANSTEEL

Balkite

PATENTS
APPLIED FOR ‘Ba [/e'y C/I a 7g6),.

NOISELESS and INDESTRUCTIBLE

A new battery charger for Radio “A” 8 volt)

Emntirely noiseless. Has no moving

No bulbs to bresk,
Cun be ugsed
A poaitive

Can also be

order.

ean’t supply rou, zent direet
Money back gumntee

Price $19.50 ( $20 West

of Rockies

on

North Chicago, Illinois

NEW YORK
T2
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Amplification—
Undistorted

LAVER WINDING

., MO SHOKTCIRCUITKD TURNS
N ’

d

7

LW LSS SiREL
.,

SHELL T¥PE CORK
MINIMIZING HOWLING

“Products of
Prosen Merit”

N

AVOIDING DISTORTION

s .
e HEAVY LEAOCS .,
Ve “
CONVENIENT MOUNTING WOLES UNBREAKABLE FEET

Type 231-A Audio F.A. Transformer
The cificiency of a broadcast receiver is often destroy-
ed by poor amplification—due to inferior transformers.

In buymg transformers be sure to look well into the
electrical and wmechanieal features, as well as appear-
ance and price.

The features which have gained the GENERAL RA-
DIO CO. Type 281-A Transformer its enviable position
as a leader among Transformers are:

Type 247.H Condenser

Price $5.00 Low loss steel used in its core construction.

Layer winding prevents short circuiting of turns.
Air gaps in core avoid distortion.

Unbreakable feet with convenient mounting holes, make
installation easier.

Soldered connections eliminate losses from poor contacts.

_ Not only has this Transformer a high amplification
factor but the amplification is nearly uniform through-
out the entire audio range—making it best for all siages.

Turns Ratio 3.7 to 1. Impedance Ratio 10 to 1.
Type 301 Rheostat ' Carried in stock by all good radio dealers
Price $1.25 Write TODAY for Iunstructive Folder——“Quality

Amplification’ and Bulletin 917Q

ERAL RADIO (o

Manufacturers of
ELECTRICAL AND RADIO LABORATORY APPARATUS
MASSACHUSETTS AVE AND WINDSOR ST.

CAMBRIDGE, MASSACHUSETTS

ALWAYS MENTION Q5T WHEN WRITING TO ADVERTISERS



Radio
Products

SIGNA

Originality of design. Electrically cor-

vect. Quality materials. Expert work-
manship. All at a price which can't he
beat. Is it any wonder the big majority

buy Signal Radio Products.

You’ll find our local address

Rheostats
Yernier Piain
6 ohms $1.30 $1.00
18 ohms 1.30 1.00
g oll:ms i.ao 1.00 < e
ohms 30 1.00
400 ohms Potentiometer 1.80 R 3‘31_43V:lr:::er'\fanable fon&ensen
B 13221 “ ... .iiirnaenn
R 133—i1 * ...........
Prices on Plain Cond
SICNIAY
SVANIINY
Factory and General Offices
1915 Broadway,
Menominee, Michigan
Boston, Chicago, Cleveland, Minneapolis, Montreal New Yorlk, Pittsburgh,
St. Louis, San Francisco, ‘Toronto, Philadeip! Los Angeles

in vour Telephone Directory

THE TRIPLE-DUTY E
BATTERY CHARGER 2

The type A-B—F-F charger economically charges £,
4 or 6 volt Radio *“A™ Battery, 6 volt auto Battery,
and from 20 to 120 volts of “B” bhattery. BEasy to
operate, Fool-proof and  simple. Built  for
safety and service. Charges a battery for about a

nickel. The pioneer charger—a suecess for over ten
YERPS.
Tyre A-B—F-F Charger price #3230, West of the

Rockies $22: type & for A’ battery or auto battery
charging £15, wost of the Rockies $18: “B” battery
charging attachment $2.50 extra.

Write for New Bulletin containing data on battery
maintenance, station calls, and wiring diagrams for
basement installation of batteries. We will send
nearest dealers name.

The
France

Mfg. Co.,

10431
Berea Rd.,

Cleveland, Ohio

Al | e N A

L=

reater Volume

A Celoron Radio Panel heips you
get the best results from your
instruments. Its high dielectric
strength gives your set greater vol-
ume. Celoron, a bakelite product,
is approved by the U. 8. Navy and
Signal Corps, and used by leading
radio set manufacturers.

Celoron panels comes in nine standard
sizes, in black, mahogany or oak. Cther
sizes cut to order. Ask your dealer.

DIAMOND STATE FIBRE COMPANY
Bridgeport, Pennsyivania
Branches in Principal Cities
Toronto, Canada London, England




R =93 — Specially Detigned

Gurtz [ $4.50

R-90—0scillator Coupler, com-
plete, with mouriing bmmet:
hank wound inductances and ad-
i u,riablt coupiing [uzé with locking
tevrce. It covers o band of wave
;rnvth: from 150 tc 8w meters and R =91 — [niermediate Radio Frequency

snerates the Taximun Transformer. Fery sharply

i*—nuur" ay current . . gs 00 tuned and completely .\hzeidzd $6 50
R-92—=5pecial Transfer Coupler for Last
Stage of lnter‘mniwt: Fr:quznfv Fery

marp[«' tuned and completely
shielded. 37'50

Intermediate
AT L Radio Frequency
Transformers

QU can construct a Super Heterodyne Receiver with the
assurance that you will possess the “last word’” in Radio
Reception. You can log each station and later single
it out again with the same dial setting. List your stations

in phone book style. Musical reception of crystal clarity, loud
speaker volume and minimum interference.

The Branston Special Transformer is not an adaption, it
was specially designed for this specific purpose. Rigorous tests
prove it greatly superior to anything available prior to this
announcement.

Our publication * Super HereErobDYNE ConsTRuUcCTION,”
makes it possible for the amateur to construct a complete and
efficient Super Heterodyne Receiver.

PROMPT DELIVERY AT YOUR DEALER'S OR WRITE
FOR DETAILED INFORMATION

CHAS. A. BRANSTON, Inc.
823 Main Street, Buffalo, N. Y.

MANUFAGTURERS OF
Branston Violet Ray High
Frequency Generators

Add Miles and Swmiles with
Branston Standard Badio Parts In Canada Chas. A. Branston, Ltd. Toronto, Ont.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 75



OFFICIAL REPORT

ELECTRICAL TESTING LABORATORIES

80th Street and East End Avenue
New York City

proves the high efficiency and remarkably
fow phase angle loss of less than 1 minute
and a voltage breakdown test of 8,000 voits
on the

66 ] 3¢
FRESHMAN SELECTIVE
Variable Condenser
It is the only variable condenser the plates of which
vary in area—-an engineering feat never accomplished
befor&v-maklng‘ it most efficient for fine adjustment

and selective tuning.

For Transmission or Reception.

No Leakage No Plate Vibration
Absolutely Quiet Cannot Short Circuit
reshman tq.|nc.
wv?o Gondenser LucEs
106 Seventh Avenue, New York

0003 MF (Equiv. to 17 pl) $
0006 MF (Equiv. to 28 pl.) ea

All Molded Parts and Dial
of the finest Bakelite

001 MF (Equiv. to 43 pl.)
With 8% dial
With 4% dial b0¢ extra
At vour dealer's, otherwise send

purchase price and you will be
supplied postpaid.

Ask your dealer or write direct
for {ree diagrams of Neutrodyne,
Reflex, Heterodyne and other
popuinr cireuit,

Desiyners and builders raedio
irunsformers for ovver years.
176 Emmet Street, Newark, N. J.
%lﬂﬂlllIIHIIHIIHIIIIIIIIIIHIIll|IlI|Ill|ll|lll|ll|Ill||l)lIIll|HlIIII|IIIIIIIIIIIIIIIIHIIHIIlllllllllllllllllllllu-
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STANDARD =
of

EXCELLENCE

for audio amplification

With all tubes
In all stages

improve your set with an AmerTran

When a band or orchestra is broadeasting, do
von heur all the instruments in their balanced
harmony ¢

Can vou distinguish one speaker from another
hx_'nugh his articulation and the tone of his
voice ?

If xyou have not used an AmerTran, perfect
peproduction is as yet unknown to you.

Type AF-6: turn ratio 5:1. Price $7. At vour
Dealer’s; or, sent carringe charges collect.

American Transformer Co.

“The Engmeered

Swntch for Your Radio Panel

Within the dustproof fibre case of the radio switch by
Cutler-Hammer, master buiiders of all control apparatus, is
& mechanism that vou can safely insert in your most delicate
uircuit without introducing microphonic noises, its floating
contactor is indepzndent of the button—touching it or jarring
the table wiil not produce noise in your phones. Soid by radio
dealers everywhere, Insist on the genuine in the orange and
blue box~the C-H trademark is yourassurance of satisfaction,

THE CUTLER-HAMMER MFG. CO.
Member Radiv Sedtion, Associated Mfyrs. of Ele&rical Supplies

MILWAUKEE, WISCONSIN

RADIO SWITCH

ALWAYS MENTION Q8T WHEN WRITING TO ADVERTISERS



$ ) ntroducmg—« -
A new Broadcast Receiyer
o .

Trpe RF-2, 2 reeenvmg set of surpasse
ing excellence is offered to the radio
public.

Radio frequency amplification atits best
isemployed—a transformer-coupled
tuned radio frequency circuit, with twao
stages of audio frequency amplification,

There are but two controis and tuning is
extremely simple. Extraordinary sensi-
tivity is combined with a high order of
selectivity. Broadcast programs from
far distant points are received with
marked clarity and volume.

The assembly of instruments is encased
in solid mahogany.
SEE IT! HEAR IT! COMPARF IT!
Ask your dealer
FISEMANN MAGNETO CORP.
William N. Shaw, President
e ‘Thirty-Third Street, Brooklyn, N. Y.




HOMMEL SEDV ICE MAKES MORE PROFITS

This company has been wholesale
distributors of high grade electri-
cal equipment for over 16 years
and have built up an enviable
reputation for dependability and
service,

The same principles responsible
for their success in the electrical
field have been applied to their
activities in the radio field.

They wholesale exclusively,—-they never compete with their dealers by retailing;
—their discounts are fair and liberal -they represent only the leading man-
ufacturers of radio equipmentj-~they carry complete stocks of radio supplies
insuring prompt deliveries and a dependable source of supply for the dealers.
Dealers who align themselves with HOMMEL service enjoy a steady repeat
business,—with satisfied customers—and that means more and better profits.

Let us send you complete facts—Encyclopedia No. 246T seni on request.

AMATEURS—Tell us what you are interested in—send us the
name of yonr dealer and we will see that you ave supplied
promptly.

530-534— FERNANDO St ”‘“‘“’“’% f:Z’_fﬂw-—w PVITTSBURGH PENNA

et

STATIONS
30 IN ONE HOUR!

~-heard with one Myers Tube (name
and address furnished on request).
The remarkable results being ob-
tained are due to the elimi-
nation of socket with bunch-
ed leads. MYERS TUBES
{practically unbreakable)
add 509 to the efficiency of
any set by reducing inter-
ference.

See that you get the New
Improved Myers Tubes.
Others are not guaranteed.
Insist on Myers—otherwise
send paice ri.a;nd be supp}i)ed
postpaid. 'wo types: Dry
Battery and Universal {for C. N. CRAPO, 9VD

storage battery). Write for

flee circuit diagrams. The logical man for Central
esch, L()mvielte with Division A.R.R.L. Director
t 3
X’.‘,?’k‘.lt'; e Einer ety He Deserves Your Vote

ment necessary.

Proposed and Endorsed
E M ers (0. Ltd. by
Gadiol' Ve

LT r bes THE MILWAUKEE RADIO
240 Craig St. ; AMATEURS’ CLUB, INC,
MONTREAL, CANADA | “RIGHT IN THE CENTER OF THINGS”
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AIR SPACE

WIRE

The Paragon Variometer No. 60

reduces dielectric losses to the minimum. It is the first vario-
meter to combine coils surrounded by air with the mechanical
strength necessary in such an instrument. It hasno equalin the
radio field.

Both stator and rotor forms are of polished black, moulded
Condensite, each having 24 narrow raised ribs upon which wind-
ings are supported, thus practically surrounding them with air.
This design, the result of eight years’ experience, meets the
rigid electrical requirements of Paragon Receivers and fulfills
the high mechanical standards of Paragon parts. Price $5.00.

Paragon Variocoupler No. 65

The ultimate in Variocouplers. Coils of double-
silk covered wire wound on moulded, black
Condensite tubes with highly polished finish.
Only multiple turn taps are brought out in
the primary. Single turn taps and switch for
same are unnecessary. Is simple to operate and
insures better reception. Price $3.50.

Write for Illustrated Catalog of Paragon Radio Parts
ADAMS-MORGAN CO., 4 Alvin Avenue, Upper Montclair, N. J.

RAGON

Reg. U, S, Pat, Of,

RADIO PRODUCTS

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



PATTERN No. 95

RADIO
TEST SET

This radio test set has been de-
signed to meet the demands com-
ing to us from serious experi-
menters, manufacturers and deal-
ers in radio equipment and =sup-
plies, for a complete radio testing
outfit,

While the various ranges of read-
ings permit making practically
every test necessary in connoction
with radio receiving sets, it has
been particularly designed for the
taking of characteristic eurves on
vacuum tubes, the ounly extra
equipment required being the bat-
teries,

The several instruments, any of
which may be used independently,
include a 0-1.2 filament ammeter,
a (-6 filament voltmeter, a 0-120
piate voltmeter, a 0-10 plate milli-
ammeter, and a 10-0-10 grid volt-
meter.

Complete With Instructions
Price, $75.00
Send for Circular

ORDER FROM DEALER

JEWELL ELECTRICAL

INSTRUMENT CO.
1680 WALNUT 5T.
CHICAGO

rrr T o T T I o oy e n

HadiodyNe
e L ——"1

‘“The Voice of the Nation’’

MNo Loops—MNo Aerial

The air is vour theatre, col-
lege, church and newspaper
if vou own a Radiodvne. New
York, Cuba, San Francisco
and Honolulu ean be picked
up clear and distinet without
interference from nearby sta-
tions,

The RADIODYNE is ready
for operation by simply
grounding to a water pipe or
radiator, and throwing a few
feet of wire on the flcor. Uses
any standard tubes—dry cell
or storage battery. Extremely
selective. Simple to operate—
Only two controls—You can
tune in on any program yvou
select—-any wavelength from

200 to 700 meters.

For use in apartments, boats,
automobiles, railroad trains,
ote., the RADIODYNE is en-
joyable where other veceiving
=ofs would not be practical,

Price $150.00

Write for  illustrated folder  which
deseribes the RADIODYNTE in detail.
fivery radio fan  will be interested
i this new type ¢antennaless) re-
veiving set,

Just drop us a line and we will
ses that your inquiry gets
prompt attention
Western Coil & Electricali Company
305 5th St., Ra~ine, Wisconsin

T T N T O O T T T TTITE.
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HEN Westinghouse places an article on the

market you can depend on it for highest effi-
ciency. Westinghouse Radio Batteries are made
with the most careful consideration of every factor
that enters radio broadcast transmission and recep-
tion. Built for full-powered and even-powered
current delivery; for long sustained voltage; for
ample capacity; for utmost quiet; for long life;
for economy. Nothing but the very best is good
enough in the construction or equipment of an
instrument so sensitive as a radio set. Don’t be
satisfied with anything less than Waestinghouse
Radio Batteries.

Westinghouse @saL(E Radio Batteries have one-picce clear
glass cases. Bolid glass cell partitions and high glass plate rests. Thor-
oughly insulated against current leakage. They hold their charge long.
Last indefinitely and can be easily recharged innumerable times., “A”

Batteries in 2, 4 and 6 volt sizes, “B” Batteries in 22-volt units, Regu-
lar type 22-M G-2; quadruple capacity 22.L.G-2, “C” Batteries in 6-volt units,

WESTINGHOUSE UNION BATTERY CO,

Swissvale, Pa.

MAIL COUPON
for interesting facts
about batteries

GCA 32 G(E” ﬂnd “C”

RADI@ Westinghouse Union Battery Co.
Swissvale, Pa.

o—

Folder A-3-1,

Send me Westinghouse Radio Battery

E
|
|
F

L————..—-—‘-—-———————-—-
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i 100 Vot Panel Type
Mounted Charger

“I've found KIC-O “B” batteries the most satisfactory.”

A prominent New York engineer said the sbove. KIC-O batteries make good
with p_}‘of&smnals and novices, Alkaline type: won’t sulphate or buckle. Life un-
limited. Not harmed by short-circuiting, over-charging, idleness. Panel switches give
single cell variations. Recharge from any 110-volt A.C. line with small home rectifier.
Charge lasts & to 6 months in detector plate circuit.

GUARANTEE

Your money back on any KIC-O Battery if not satisfied within 30
days, Write for full information on “A"” and “B” Batteries,

Price | With I

0

100 i B
K I C Storage “B” Batteries— TI5 T ER.AD | 89.50
- long service, low cost

Unmounted Rectifier.................... veee..$1.00 . Plain | Panels
Mounted Rectifier............c.c0cvntirnn... .. 2580 ; $5.50 l$11 T3 i
| #11.76 |
KIMLEY ELECTRIC COMPANY, Inc. 5 | 14,00 |
2666 Main Street, Buffalo, M. Y. |._5% | | 1700
; R
| j

&
P E
i oriani Y

: ARE YOU A 1923 MAN ?
IF YOU ARE—GET OUT OF THE RUT

Radio has improved with leaps and bounds since last year—+4to be a 1923 man is to
be satisfied with last year’s results—Broadeasting and CW will accomplish wonderful
results this Fall and Winter and for yvou to share in these coming successes—both
rveceiving and transmitting—vou need a good set, made from the latest and most

improved parts.
TP ROSE RADIO HAS IT ! !

(and I don’t mean maybe)

ROSE RADIO AND ELECTRICAL SUPPLIES

129 CAMP STREET, NEW ORLEANS, LA.
Why not go up for an amateur license? ; R‘ ‘nlo
Demonstrate your ability as a first class [ Catalog.and
experimenter. Stand head and shoul- 1l Instruction Book
ders over the crowd by gualifying for 3 TS new bookletonthe
an amateur license. care and operation of
‘ L FROGT-FONES and FROST
Our short course feaches you to read the code, ADID is now ready,
draw diagrams and understand the theory und d ontains 36 pagesofval.
practice of Radio. i uable information on

. : radio apparatus, Your
Special course for amateurs. il copy mailed free on ree
Send for further information. [
Y.M.C.A. RADIO SCHOOL il HerbertH.Frost,inc.§f
152 E. 86th st New York City 184 West Lake Street

Tel., Lenox 6051

@

(%]




You shall be Sole Judge

A Most Unusual Offer

EST N & K Phones on your radio set alongside any other prones

made, Uf the N & K Phones do not reproduce both high and
low tones more perfectly, if they do not give & clearer, more mellow
tone, if they do not fit more comfortably on the head, send them
hack to the store within three days, and your money will be promptly
refunded, No obligation whatsoever will be incurred. You shail be
ine sale judge. 'The N & K. Head Set, Model D, 4000 ohms, is the
imported heud set that the radio **fans’ "are ull talking about. [.arger
diaphragms. WNickeled brass sound chamber, Leather covered bands.
%8.50 at leading stores. Ask for descriptive folder.

tH, GOLDSCHMINT CORP., 13 WILLIAM STREET, DEPT. Q4 NEW YORK

O T TS S TR LR Y
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Any of the
stores listed below
or any other store display-
ing this advertisement
will send vou an N & K
Head Set to make this trial.

Athof, Mass, s:( Stelnert gﬂom o,

anta
Saltimare Hnrhschlld. Kohn & Co.
Linde Joe Wlu.-nh-id Co.
Il Gurman & Co,

Bangor, Me,
Bloomneld. N. 1,

aston

tver k\»hmun Spcrdng

Goads Lo,
Hridgepore M. Steineet & 'mm Co.
Avanklyn Abrabam &,

’mh t,emury Radlo

Unked Cigar Store

Chicaga Maschall Pield & o,
Kadio Inln’umenh Lo,
) £0F Chicay
Cleveland The Mav wmpanv
H. Lesser N
do Springs  Maufman & Can, Tne,
’h:nnn Bros,
Liavton he e\ndrrmn Phum(.o‘
Drenver l)anirl & Finl
rores ((n
Tles Moities ‘n aunker Brothers
Viptrone i L. Hudson .Co,

Crawley, Milaer
5 Detroit Electric Co
Eaee Uraage, N. I, Uinited Uigar Store
Efmeoe Harker, .
Clintan Co,

Fall River

Frrchburg

Harrisburs,

Hareford

Housean

{ndianapabis Alaman s-le- ‘..nrp.

famatea, 1. 1. HBangert Electric Co,
an;l Faugm Hlestric
Unmd (‘mar Srore

Inhnarown Fenn Tral

Fansas Uity The \cbmdzzr .
Western Radio Corp,
J. W, Jenkine Sons

Music Co.

sic
Long island Clry Boval Enrem Eleerrie
Supp!

Los Angefes
Uowell]

Memphis -
Mtiwaukee
“inneapolis b

lewsck, N. 1 o H:mherger & Lo,
New Haven Edward Mailey Lo,

. M. Breinect & Sons Co,

New Uirleans 3. H, Holmes Ca.
New Ytk City Davega (1) ;:m-es)

Gimbel Brothers

Herbert & Huesgen Co,
U:‘!l;)ed Ciz:r Stores
David Kmm:h Co.

Roval Ii?anern Elee.

Oklahnmas Cicy

Oeanha

Paterson, N 1

Pawticker

Peotm

Fintadelphis Gimbe! Brothers
ohn Wanamaker

Lit Brothers

N, Snellanbuu & Co.
Piteshurgh Boggs & Buhi

Haufmann & Baer Co,

Ludwig Hommel & Co.

Diexsfreld, Mase, Holden & Stone Co,
Purrland, Me. 3, Neeinere & Sans Lo,
Forrtand, Ore, Meier & Eeank Company
Frovidence The Outlet Co.

M. Steinert & Sans Co,

Rochester kt“mm\ Hectric Co.

o
L ropald Adln

Ferederiek & Nrisnn. inc.
Pavidson Bros. Cy

Radio Exchange.

M. Steinert & \m-l Ca,
Famous & Harer

Van.Ashe R;dio Ln.

e Faud Pinneer lectric
Fuerense f\(nm\drr Grant’s Sons
Tolsa W, je \(In; Sons

R Mu

W ashingron \chiward & Lothron
W atetbure M Steinert & Sons Co.
‘.l. weester « Steinert & Sons Co.

Dealers: We anthorize you to
refund the price of any N & K
Head Set returned under the
conditions named in this ad.
We will cxchange or replace
any sets that come back to you.

L]




Wh en you buy Federal Radio Parts
you are purchasing

the perfected result of over a quarter cen-
tury of research and experimentation,

an iron-clad performance guarantee of an
organization which has rea :ched leadership
through its willingness and ability to fuifil
both the letter and the spirit of its obli-
gations,

the satisfaction that the part or set is built
for permanency of performance as well as
for today’s gripping thrills.

g'hp m;w mmwssz? 65 Afudw I*“;;gv;f;%g Thus the 130 radio parts, designed, manu-
ransformer is but one of over ; , N T -
parts designed, monufoctured ond guar- fact}lre»d» f??d guaranteed bv k c@eral offer
anteed by Federal. every possible advantage and safeguard to
$7 00 those who want the joys of home zssembly.
*

Feteral Telephnne aud Telegraph Company

Factory: Buffalo, M. Y.

Boston New York Philadelphia Chicago San Francisco Pittsburgh
Bridgeburg, Canada L.ondon, England

De Luxe Socket

The Ilaminated phosphor bronze
contacts of the Na-ald De Luxe
Socket press firmly on both the
ends and sides of tube prongs,
keeping the surface clean and in-
suring clear reception,

Moulded of genuine Bakelite this
socket expresses the very highest
quality in appearance and work-
manship.

ALDEN MANUFACTURING (X,
Largest Makers of Radio Sockets

Na-gid Deluxe and Diais in the world.
No. £00 Springfield, Mass. )
Dept.M 52 Willow St,

TRADE MARK

AUDIOPHONE TELEGRAPH INSTRUMENTS

DANDY MORSE
LEARNER’S OUTFIT

2

BREG, U, 8, PAT, OFFIOE

LOUD SPEAKER

A REAL REPRODUCER
OF THE ORIGINAL BROADCASTING
It is cusy to listen to the reproductions made by
the Audiophone beeause they are so perfect. The
speech, the songs, and instrumental music are noi
hlurrcd or  disguised by nwehan‘iual distﬂortions.
Yiu wet all the il shadings and every ne dry cell is all that is required to operate
inflection. In fact, the v personality of the thla instrument. Made Ly the best 'Telegraph

artist reems to be present uy vou listen. Instrument Makers in the World, Other iypes
Senior Audiophone ... ... R Price $32.50 earried in stock. Send stamp for Telegraph Man.
Baby Audiophone .............. Price 1250 ual No, 434,
Juior Audiophone .......... Price 2250 Instrument ondy .................35.00
Write for cony of Bulletin AX.5012 With d!‘)tL haﬂ:?"p s Henlers 5.50
Special Price to Dealers
THE BRISTOL COMPANY Se;u_% stamp for x&ewhdnd complete No, 28 (General
WATERBURY, CONN, catalogue, just off the press, ]
J. H, BUNNELL & (0. 32 Park Place, N, V.
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Don’t annoy your neighbor

How to avoid interfering
with the broadcast listener

Eleclmlth ﬂachrm-

A lalal h—ﬁ%—«-—

,__-T ‘ T

o ﬁ@ﬁﬁ}lﬂﬂﬂﬁﬁr aﬁmﬁ%lw
Beme |3 Heary Choke Cell Beme 30 HenryChohe Cotl
vuumn e Aume 2MF Condensers e

it

AC

Lo
£ (Ticiant System for Oblaimng Smooth Direct Current froman Alternating Curreni Source

Atuminium

ACME

Eogy iy

Follow this diagram and you can make an
efficient filter for your set

N most cases where a complaint
has been entered by a broad-
castlisteneragainst an amateur

using a straight C.W. transmitter,
it has been found that the trouble
has been due to an inefficient
filter system. This interference is
caused by a sixty ecvele or motor-
generator commutator frequency
modulating the output.

The Acme Apparatus Com-
pany has always been interested
in the amateur and offers this
filter as a solution to the adverse
criticism directed against him,

We do not say that the other
filters will not work, but we have
found the one shown above to be
economically efficient.

The connection for an eleciro-
lytic rectifier is also shown. It is
essential that the rectifier have
sufficient jarsy, (1 per 75 volts)
be properly formed, and be kept
¢lean at all times. Use pure
materials.

If tube rectifiers are used the
same diagram may be used, sub-
gtituting one rectifying tube for
each series of jars. Acme  Ap-
paratus Co., Cambridge, Mass.

Send to Dept. 87 for Bulletin T on transmitting apparatus

Specifications of Acme Choke Coils .
Henries Current Type Prices Henries Current Tvpe Prices
114 L1560 Single $4.00 G 300 Single $14.00
11 150 Double 6.00 ] L6090 Single 18.00
1% B500 Single 6.00 30 .150 Single 18.00
114 500 Double 8.00 30 200 Single 25.00
1] 150 Single 10.00 30 600 Single 38.00

Jor fransmission




&

e

Highest acoustical
efficiency at
moderate price

URDOCK Radio Phones represent
L¥2&the highest acoustical efficiency.
For 20 years they have been the
choice of research radio engineers
and discriminating amateurs
Powerful magnets buiid up volume
signals — and sensitive, perfectly
adjusted diaphragms turn these
into clear, natural tones. with all
the vital beauty of the original
voice and music.

Built, not assembled

URDOCKS are made in a asingle

unit, of superior moulded in-
sulation. KEach part iz fitted by
one process into its proper place—
and they are moulded together.
This assures firmness, strength and
durability. The parts can’t get out
uf ad]ustment

Why pay more?

QUALITY manufacture has stand-

rdized the price at what =
hlp:h grade ’phone should sell for.
Get a Murdock today and test it
out. They are !ullv guaranteed.

SEND FOR FREE BOOKLET

“The Ears of Radio”. Tells the
importance of headphones to effici-
ent radio wceptmn

WM. MURDOCK COMPANY
343 Washmgton Ave, f‘helsea Mass,
Bravch Offices: hicago and Sor Franeisco
Murdock Multmle Plug Jacks, for one to
four ‘phones—§1,

Standard
Since
1904

ALWAYS MENTION Q5T
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GIVE YOUR. ‘SE.TA BETTER CHANCE
wh  fO MAKE, (JOODV.H

T e B

3 *Use \AR-CO

DOUBLE
STA-PUT PHONE PLUG

recant among  Mar-Co  improved radio
the Double Hta-Put Plug is vnegualled
i P2 iciem‘.pz

permit use n\ one ur fwo
i duferences jn

 Most
AovVices,
for eonvenience snd
Dval hind
heudsets, %
minal tips,
withoul ftooig,
moweut).
Price (in U. 5. A, }.., .50¢
Try one today!
Far more detailed ijaformarvion about this and

vither
MAR-CO PLUGS
Write for Folders
Address Dept. R-S

STARTIN-COPELAND (€

PROVIDENCE

EHTABLIMED. (B8O,

Has protecting sleeve not shown

We Repan' All Stunchrd Makes of
Tubes, Includmg
W.D, 11 or
U.V, 199 or C299 i
¢, 11 or 12 50
U.V.201A m" (‘ 301A
DV. T oor .
UV, 200 or
. 300 or 301
Al tubes wuaranteed to do the work,
RADIO TUBE EXCHANGE, 200 B'way, N. V.
Al Mail Orders Given Prompt Attentxon.
Orders Sent Parcel Post C. O

. Latest Reflex Neutrodyne and Super-
B Heterodyne Circuits. 40 Diagrams, lat-
st Hook—ups Largest Complete Stock

. clAl American Reflesx
Super - Seusitive
(.rysml 350 ea. Hot as Hot, Ev-

ONE Y¥E
Dealers w

; ms-rmsu "OR!
|6 WesTI4muST. Kansas Cimy

WHOLESALE

WHEN WRITING TO ADVERTISERS
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“A” Battery for
six-volt tubes

When is a battery cheap?

BATTERY that allows your soloist to

be accompanied by a noise like a

thunderstorm is never a cheap battery;

because it’s certain that you will be dis-

zatisfied and soon supplant it with a good
battery.

Obviously, a battery that does not last
long is not a cheap battery.

The battery that is really cheap is the
one that gives perfect service and givesit a
fong time; one that does not have to be
recharged too frequently—a silent, long-
lasting battery, steady and dependable.

Because they give such good service and
such long service, you will find Exide Radio
Batteries cheap in the true sense of the
word. They may cost you more than some
to start with, but long life and freedom
from repairs make the last cost low. And
the added enjoyment you get from your
set, through clarity and lack of needless
bhother, wiil be priceless.

In replacing a worn-out battery or when
buying a new set, be good to yourself and
get an Exide.

Complete line of Exides for radio

There is a complete line of Exide Radio
Batteries—hatteries that give uniform fila-
ment current over a long period of discharge.

Apart from the 12-cell “B” battery there
are three A’ batteries for whatever tvpe
tube vou use. The Exide for 6-volt tubes

gives full-powered, ungrudging service. It
has extra-heavy plates and requires only
occasional recharging. It comes in four sizes,
of 25, 50, 100 and 150 ampere hours capacity.

The Exides for low-voltage tubes are
midgets in size but giants in power. The
2-volt battery weighs only five pounds, has
a single cell, and will heat the filament of
WD-11 or other quarter-ampere tube for
approximately 96 hours. The 4-volt “A”
battery has 2 cells and will light the fila-
ment of UV-199 tube for 200 hours.

The dominant battery

On sea and on land the Exide plays an im-
portant role in the industrial life of the
nation. In marine radio, Exide Batteries
provide an indispensable store of emergency
current. A majority of all government and
commercial radio plants are equipped with
Exides.

Exide Radio Batteries are sold by radio
dealers and Exide Service Stations every-
where. Ask your dealer for booklets de-
scribing in detail the complete line of Exide
Radio Batteries. Or write direct to us.

X1

RADID BATTE WIEE

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

in Canada, Exide Batteries of Canada, Limited, 133-157 Dufferin Street, Toronto

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS k7



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 you in this big organization of radio ama-
teurs, the only national amateur association that does things. From
vour reading of OST vou have gained a knowledge of the nature of the
ngue and what it ioes, and vou have read of its purposes ag set forth
on page B of every issue. We would like to have vou become a full-
fledged member and add vour strength to ours in the things we
are undertaking for Amai'eur Radio, and incidentally wou will have
the lnPIanI’Shlp edition of (bl delivered at your door each month.
A convenient application form is printed JPIOW—willp it out and mail
it today.

1824

American Radio Relay League,
Hartford, Conn.

Being genuinely interested in Amateur Radio, I hereby apply for membership
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 subseription
with the.... issne. Mail my Certificate of Membership

and send QST to the following name and address,

Station call, if any.

GGrade operator’s license, if any

Radio Clubs of which 2 member.

Do you know a friend who is also interested in Amateur Radio, whose name you might

give us s0 we may write to him too about the League?

Thanks.

SEXTON CONDENSERS
Double Knob Vernier
Most Compact Vernier Condenser Built.
Furnished with 3 inch Black Bakelite
Dial. Separate Buiton for Vernier Con-
trol. Ball Thrust Bearing Insures Per-
fect Action.

Also Made in Balanced Types
with Halif-Capacity Switch
Write for lilerature and name ojf

newrest distributor,
The Hartford Instrument Co.
308 Pearl St., Hartford, Conn.

&)

o
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21

Stock Sizes
Radion

o
.

6x7 6x14 &x21
6x10Y,  7xi0 Txi2
TRY Tx18 Tx21

714 Tx26 7348
7224 T30 8x26
Oxid 10x12 12x14
x21 14x18 20x24

Eliminate Short Circuits
and Distortion

Any panel material which will absorb
moisture is apt to cause short circuits and
distortion. Radion Panels are impervious
to moisture. They eliminate most of the
leaks of radio frequency currents where
other materials fail.

Your dealer carries a stock of Mahoganite
or Black Radion Panels, Dials and Knobs.
Experienced amateurs and professionals,
too, demand genuine RADION. Try it and
you will notice the difference.

Look for this stamp on 9126 'Suprﬁm(’, Insulahbn
every genuine RADION

Panel. Beware of ‘sub- PAN E S
stitutes and imitations. L

AMERICAN HARD RUBBER CO., 11 Mercer St., N. Y.

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

89



The gentle ¢alm of a bright starry night fills us with mystery. Little did we dream
a while back that today, far and wide in the unknown, thousands of voices, huried by
electrical energy, are rushing at unheard of speed through space to all points of the
fompass.

A perslon here, u grouph there—in faet, in If wou desire eclearer recepuion, greater
a million or more homes pecple are y,lume and the eliminati i

v elimination of howling and
anxiously tuning in on their radios, grop- E
ing in the air, hoping to catch the sound

distortions. install Jefferson transformers

of a far away station. Searcely a sound, in vour seti,
a slight turn, a faint noise, another ad-

Jjusitment and then ciear and clearer comes

voices, a auartet is singing; so clear and

distinet comes the soft wgentle melody

that the listeners close their eyes, the

singers seem to be in .the very room with

them.

There's a Jefferson Transformer for every
circuit,

Write far awmplificaiion doia cad Iinteresting
descriptive litevaiure,

Jefferson Electric Mfg. Co.
425 So. Green St. Chicago, Il

A eross-section cut through a recetver of the Siromberg-Carison
Radio Head Set revesals the layer wound and layer msulated coils.
Stromberg-Carlson coils are wound a laver at a time with a
wrapping of tough insulating material beiween jayers, emd are
used exclusively in

Stromberg.Carlson

Radio Head 3ets

This high grade woil construction combined
with powerful magnets ensures permanent
sensitivity, fine tonal quality, and enables
these Head Sets to stand up under the
high plate voltages now prevalent,
Our 350 yenrs’ w¥perience is yonr warrant
of guaality and service.
Send for booklet 1020 QST, which tells
more about these superior Head Sets.

Sold by dealers sverywhere

Stromberg-Carison

Telephone Mfg. Co.
1060 University Ave. Rochester, N. Y,

PYREX ‘
When ghonoxraphs were first

made thev were square hoxes

LE AD-[N without ornamentation. Like-
wise the first dials, turned out
[NSUL ATOR in a laboratory,~—had hard
s straight lines for shape,
Beauty is a later deveiopment.
Na-aid dials have soft, grace-
$3 75 fui lines which makes them
i/erg' p‘eassir;,g l”t‘o tte eye. Theﬁ

sa in ot eauty an

Complete quality. They have the right
grip for delicate, exact tuning.

Prepaid to anywhere in U. 8. ; ALDEN MANUFACTURING CO,
Largest muak i Radi
P. F. BECHBERGER & CO. || jareest uwders of Radio
§0RWALK, OHIO! Springfieid, Mass

Dept. M 52 Willow St.
SO0 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




Tungar is one of
the many scientific
achievements con-
tributed by the G-E
Research Laborato-
ries toward the won-
derful development of
electricity in America.

Tungar Battery Charger op-
erateson Alternating Current,
Prices, cast of the Rockies
{oo cvele Qutfits)—2 ampere
nmblete $18.00; § ampere
<unmiete, $28.c0. Special
dttachment for charging 12 ov
24 cell “B" Storage Battery
$3.00. Special artachment for
vhargmg 2 or 4 solt "A”
Storage Baitery $1.25, Both
attachments fiteither Tungar,

GENERAL ELECTRIC

Super-service

Wide-awake radio fans prepare for
clear reception of all programs by
keeping the sterage battery full-
powered with the Tungar. For
super-service the Tungar is used
to recharge both radic and auto
batteries. The resuit is longer bat-
tery life and more “pep” - plus
convenience.

In homes with electricity Tungar N

recharges the run-down radio or
auto battery overnight at a saving.
Sold by Electrical, Auto-accessory
and Radio dealers.

Tungar—a registered trade mark—is found only
on the gentme, Laok for it on the nume plate,

Merchandise Department
(General Electric Company
Bridgeport, Connecticut

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Radio fi\ﬂ'\udlo F;e%x.écy
TRANSFORMERS
“The Heart ofa
Good Receier

QUAL to the widest vange of re-

ception requirements. Marle
Transformers amplify the weakest
broadcasting over irequenvea all the
way up to 3500 cycles withoat varia-
tion. Perfect tone guality. Utter ab-
sence of howling or distortion. To
vet the most out of radio—use Marie
Transformers.

Specially adapted to the latest cir-
cuits, the SUPERDYNE, SUPER-
HETERODYNE, FOUR - CIRCUIT
TUNERNEUTRODYNE, INVERSE
DUPLEX and any circuit that makes
high requirements of a transformer,

Type AQ Type A4 Type A6
Shelltype Ratio 3’ to 1 Ratio 5 to 1
Ratio 5 to 1 Audio P Audio
Audio F, $3.75 $4.25
$6.00
Engineering
Comapny
Orange,

, New Jersey
Audio F

A SR e

TS

YOU

A.
R.

R.
L.
FELLOWS

RN

1
H

st

H

i

know that it doesn’t pay to buy cheap
stuff.  Roller-Smith 8%%"” Ammeters,
Voltmeters and antenna Ammeters are
not cheap, neither are they expensive. =
The prices are right and so are the in-
struments.

BSend for Bulletin No. AG-10, pick out
what you need and ask us to quote you.
We'll treat you right—we’re radio fans
ourselves,

ROLLER-SMITH COMPANY
16 Park Place, NEW YORK
Offices in principal cities in U8, and €anada

T S TS

ST TR

Tﬂilﬂllﬂ!li!Hliill!!il!!lﬂ”ll!lllﬂHHHIHJ!HliEEiEHIH!is‘!Hl

"% CRYSTAL

Fintire Surfuce Sensitive
The Recognized Standard Crystal
Rectifier
Used all Over The World
Hundreds of Thousands of Satisfied Users.
Has Revolutionized Crystal Radio Reception.
“THE PERFECT SYNTHETIC CRYSTAL”
Guaranteed, Price mounted 50c

RUSONITE CATWHISKER 14K. GOLD
Supersensitive; will not oxidize, Price 25¢

Order from your dealer or direct from

Rusonite Products Corporation
15 Park Row, New VYork, N, Y.

Rusonite

RADIO *“B** BATTERIES
At Factory Prices
Greatest radio “B” battery on market. Full m

umber
QUALITY GUARANTEED; LOW-
BST PRICES; brings in concerts LOUDER AND
STRONGER; will work on any tube or loud speaker,
Order by unumber TODAY with check, money order
or pay postman C. O.
No. 222B 221, volt vmable, regularly $2.26, $!53
No. 222A 22% volt variable, regulariy 3.00.
No. 245A 45  wvolt, 8 taps, regularly 5.50. 3.25

AYRES BATTERY CORPORATION. L‘Inclnnati, Oh o

voltage iaps;

Type A7
Ratio 33%; to 1
$4.50 Radio F
Types
R1 and R2
$4.00
92 ALWAYS
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TUNE IN ON THE SHORT WAVE
TRANSATLANTIC MESSAGES

If you are having trouble getting the short wave trans-atlantic
signals you should have a WC-5-SW receiving set. It is the most
practical set for low-wave specialists. Built by short wave ex-
perts the WC-5-SW eliminates the trouble which transmitting
amateurs are having with ordinary receiving sets. If vou are
interested in getting better low wave results it will be to your
advantage to investigate the W(C-5-SW. Enthusiastic operators
from all parts of the country write us praising its efficiency.

WC-5-SW

Built especially for Transmitting Amateurs

The WC-5-8W iz a 4 tube set. One
stage of tuned Radio Frequency ampli-
fication is employed ahead of the de-
tector to make it super-sensitive. Two
stages of audio frequency sare used
to oring up the signal strengih. Uses
any type of tubes. Gives perfest con-
trol of audibility. Detector rectifies
only. Uses antenna compensating roh-
denser. Only two control adjustments.
Pure negative biasing on all tubes.
thus marked saving on B Battery cur-

specialists.

224 Main Street

Write for complete description and illustrated
folder on this practical set for low wave
All transmitting amateurs will be
interested in this literature.

OTT RADIO, Inc.

rent, Tuned Radio Frequency sharp-
est known and most selective principle
ever adopted. Plate potential non-
eritical. Mono-block tube socket. No
grid plate leads on audio amplifiers.
Audio amplification absolutely neces-
sary when using low efficiency receiv-
ing antenna, iLe., underground or in-

door. Mahogany cabinet, piano rub
finish. Rabbited-in panel, Split Iid
cover. The price is only $85.00.

La Crosse, Wis.

‘ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS a3



Get Acquainted

with your station |

Don’t be one of those irresponsible fellows who
merely hook-up & set and trust to luck that it is
going to work efficiently. Make sure that you are
familiar with the wvalues of your apparatus by
intelligent measurement of each individual part,
eireuit, ete.

Radio Amateur s Practical Design Data

This new Consrad Packet has been especiaily compiled by Howard 8. Pyle (U. 8,
Asst. Radio Inspector) and the staff of RADIO WEWS to give the amateur the
most valuable data that will enable him to understand the design of his apparatus i.e:
Beasurement of Capacity (Substitution method). Measurement of Inductance of a coil or circuit
{'Two methods). Measurement of Distributed capacity of an inductance. Measurement oi Funda-
mental wavelengths of Antenna {Three methods). Measurement of Wavelength of distant frans-
mitting station, Calibration of a rvecelving set. Measurement of Effective Antenna capacity.
Measurement of Antenna inductance and efficiency uxpacnty. Measurement of Antenna resistance.
Proper Filtration of the D. C, Pla.te suppiy. Hartley circuit employing full wave seif rectification.
Navy standard regenerative receiving circuit. Five Watt €. W. transmitter with synchronousiy
rectlﬁed A. €. Plate Supply source. The Reinartz tuner. A 15 Watt C. W. Transmitter. A Spark

il low power transmitter. \Vavelengths of inductance coils. Table giving oscillation constant and ire-
quem:v, for Wavelengths between 200 and 20,000 meters. .{L. C. in Microhenries and Microfarads).
Table giving oscillation constant and h‘equency, for Wavelengihs between 200 and 20,000 meters.
(L. €. in Centimeters and Microfarads). Antenna Characteristics.

All contained in & heavy wmanila envelope 50 P i d
printed in two colors, size 9 % 12 inches. 'C R"epal
FOR SALE AT ALL RELIABLE RADIO DEALERS OR DIRECT FROM US.

~ The Consrad Co., Inc., 233-Q)-Fulton Stz.,” Neww'ffork City ' ll

NATIONAL PERFECT
VERNIER CONDENSER
TYPE DX

Complete line Radio Corporation Prod-
nuets, and popular parts for amateurs.

Maii orders given special attention.

Complete consultation at your service
for the usking.

In emergency telegraph or call 37W,
W. A, Parks.

Mational Electrical Supply Co.
1330 New York Avenue, Washington, D. C.

The National Type DX Condenser is a thorough- Entirely New
Iy iested unit, designed especially for radio eir-

‘ P
enits where initial signal impulises ave a raini- Prlnmpie
inum, Premier

[t bas » very high efficiency. & minimum phase

wngie and & high ratio of maximum to mini-
mum capacity.

The action of the vernier is positive yet oper-
ates with & “Touch” of velvet smoothness, It
is of material assistance in wobtaining sharp

MICROSTAT

Trane Mark .
Super-Vernter
Rheostat

$3 00 dings in parallel—one 4 ohms
ahms.  Ahspintely nm‘wleqs.

andworm it Inftinite control. 3

Cap. 3 amp.  Bakelite molded. >

The finest detector tube rheusta madezbur none.

LET US PROVE IT. Fully guaranteed, Ask

vour dealer, Get our Free Bulletin No. 92,

Premier Elertrir [ompany

3811 Ravenswood Ave, Chicago

approaches signal strength e
o mnot waste it in inferior ap-

paratus,

Bizes: 001 Mf .0005 Mf .00035 Mf 00025 Mf
Prices: 7.00 &,00 85.75 %.50

[

ruaranteed tor one vear against defects in ma-
teprial and weorkmanship

THE NATIONAL COMPANY, INC.
Engineers & Manufacturers Established 1914
Cambridge, Mass.
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'HE name Magnavox ona

I Radio Reproducer stands
for the most careful work-
manship, highest quality of
material and also for a funda-
mental operating principle
utterly distinct from that of
ordinary "'loud speakess.”

HE Magnavoxelectro-dynamic

principle obviates the need of
any mechanical adjustment to reg-
ulate the air-gap or change the
position of moving parts.This fam-
ous principle of operation permits
theuse of an electrical tone control.
This control directly affects the
character of the electrical circuit
which creates the sound, control-
ling the sensitivity of the instru-
ment and also its volume of repro-
duction.

Moreover, this electrical control
produces a great saving of current

4R

The base of the new
model Magnavox Repro-
ducer R3, showing tone control

Important features now offered in
Magnavox Radio—the Reproducer Supreme

(already reduced in the new R3
and R2 to a maximum of .6 am-
pere) for, by its action, the current
value can be reduced to a mini-
mum of .1 ampere.

The new Magnavox electro-dyna-
mic Radio Reproducers R3 and
R2, in fact, are equipped with the
first true sound controlling device
ever designed. See them at your
dealers and write us for catalog.
THE MAGNAVOX COMPANY
OAKLAND, CALIF.
New York Office: 370 Seventh Ave.

] Perkins Electric Limited, Toronto,
Montreal, Winnipeg, Canadian Distributors
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IMPROVED AND PRACTICAL

SUPER-HETERODYNE

“The Rolls Royce of Radio”

The improvement worked onut by cur Chief Radio
Hngineer and his staff has definitely ablished
rhe superiority of our Super-Heterodyne because:

i, It is essy to contmol.

2. It has only two dials for luning {which can

e calibrated),
2, It employs a tuned intermediate wave am-

plifier—so
4. It is more selective and more sensitive than
other 5.H. seus.
5. No potentiometer is used, thereby climinating
reg a very rritical control. Moreover

A, Balancing of tubes is entirely unnecessary,

balancing oo

7. Filament control is neot at all critical,

A, neration and oscillation on intermediate
con enser ampliifier is controlled by & small feed
. 4 , back condenser that can be permanently set
'I“HE newly perfected Shamrock Bal- at most sensitive point.
ancing Condenser practically $. Tuned plate svsiem at_the first tube gives
eliminates body capacity. This and ndditional Short Wave Radio Frequency Am-
. PN T . plification,
other exclusive features—makes this 10. Any regenerative or {{adip ¥Frequeney tuner
coupon a little wizard of efficiency. may be used with the wscillator and inter-
It permits one to balance a set mediate wave amplifier.
with ease and precision, Makes your A mgmint‘: giem P}'xptxo{x né ﬂ';n 1mpro&edl cg::int
a § L o uppeare it the New Cor vening al 30
work the equal of factory experts. Manmsine of dnaunre 16 Fa0t. TR comy ot ahis

s editorial will he sent l'R.h.E on request,
All parts for this

8 Tube Het
Every part needed is included and 7

Each part is absolutely guaranteed.

The Famous 8-Tube Set

built in a beautiful piano finish solid
mahogany eabinet. Uncondlmona.lly
guaranteed for one ¥ear . .........

When ordering by Mail Include Postage with Order

Atlantic & Pacific Radio Co.

223 W. 34th St. New York City

The Shamrock Kit $20 Guaranteed Head-Sets

ONTAINS two of the above balancing con- & ED-HEADS" are guarane
densers — and  three amrock air eore A fecd radio phones, Yourun

&

transformers mounted on U.S. Tool conden- no risk when youn buy them.
serg.  Another oxclusive Shamrork festure. Money bhack if, after 7 days®
Inspert this kit at ryour dealer's ioday. trial, you're not satished that
If he hasn't it in stock, zend us the coupon they're the besi receivers on
helow, the market at the price, Why
SHAMROCK MANUFACTURING CO. not act right now and get a

314 W. Market St Newark, N. 1. pair? {1l mean getting the
maximum {rom broadcasting
from the day you put them
into use.

Send no money
Bhamrock Mtg. Ca.,
314 W. Market St, Newark, N. .J.
F —~Our guarantee of money refunded if the
Y€€yt is not sarisfactory, gives you a Ilree
irial over a reasopable perviod of time,

ECRIVERS

Guentlemen ‘Eid I}?ehprfpai'?l one Shamrock Kit,

upon reeeipt of whie will pay postman 20,

Name. NOW READY

Address The new "24 Model ¥ The new ** Red-Head"* Ir,

& £ Pair Per Pair
&’6’.5_9‘ }g:npl:te $So@ Complete
- - “Red-Heads" sent prepaid on receipt of price if
Shamrock—for Selective Tuning you are unable to get them at your dealer's.

The WEWMAN.STERN COMPANY
Dept. (0 8 Newman-Stern Bldg, Cleveland

Daaler’s Name
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NOT CLAIMS —
JUST FACTS!

THORDARSON
Super
Transformers

AUDIO
FREQUENCY

31, to 1 RATIO. ... .. .$4.00
6 tol RATIO....... 450

Bvery manufacturer ciaims that his product is the *‘best” in the world. But
the quality of scientific apparatus is not a matter of c¢laims and opinions, but of
facts.

CUTTING & WASHINGTON

KENNEDY
ZENITH

are the names that rank supreme in the receiving set world. The superiority of their
apparatus does not depend on opinion, but is the result of careful construction and
acientific selection of parts. All three use the Thordarson Super Audio Frequency
Amplifying Transformer, for, after exhaustive tests, it was found to be the most
in keeping with the high quality of their sets.

AMATEURS READ THIS

McMillan, preparing for his North Pole expedition, sought the most efficient and
durable radio equipment obtainable. His engineers specified Thordarson transmis-
sign.equipment because Thordarson can be relied upon for serviceable distant trans-
maission.

‘When selecting your apparatus bear in mind the choice of these experts.

[HORDARSON

CHICAGO —— ILLINOIS

B!
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We Thank You, Mr. Cockaday, For This Compliment !
HOW TO BUILD AN AMATEUR TRANSMITTER

*By Laurence M. Cockaday, R. E.
Cost of Parts: about $150.00
Transmitting Range: about 25 miles
HERE ARE THE ITEMS YOU WILL NEED—

A-—inductance coil; K-mF;&dex;zl paper condenser, No., 58-B,

e . 2 mid.;

B a?;t:‘n; aﬂtﬁxh%irgonm:eraf 'Ogi;sh_g;flf_ Le—General Radio hot-wire ammeter,
age mica condenser can be used in scale reading from 0 to 2.5 amperes

pll:ce of dthe home-m&;ie m};‘), (Not M (::‘t'u:’;‘?;ﬁzuz!gr 0:' front of panel);

Crmmogrye condenser, 00 wm ) -

critical, a .0005 mfd. can be used); N—stl;lgie)-urtult jack (weﬂ insulated

D—Ward Leonard resistance, 7,000 (__gingle-turn modulating loop wrapped
ohms; tightly around inductance coil A;

E and F—ifilament rheostats (resistance P—composition panel;

values to suit tubes used); two switch levers;
G—honeycomb coil, size 1.200, used as a eight binding posts; J
ra&io-frequency choke; twenty switch points an four

. tch B
H and [—vacuum tubes, ecither VT-2 t‘w"“(:et.“o‘)s'

tubes or UV.202 tubes can be used; ESCO 350- VOLT MOTOR GENERATOR;
J—Acme double-coil iron-core choke, 1% DPDT starting switch, 25-ampere carry-

henries, 150-milliampere carrying ing capacity;

capacity; connection wire, solder, etc.

rabe “ E S C O 7 marx
FOR QUALITY
ELECTRIC SPECIALTY CO.
225 SOUTH STREET, STAMFORD, CONN., U.S.A.

Pioneers in Devn]opmg High Voltage Wireless Apparatus
* Reprint by permission of “PUPULAR RADIO”— Mareh, 1924 issue,

ALL METALCOVER

JUST OUT _—
15 REMOVABLE
& REPLACEAB

CUP TURNS < AT WHISKER
1S ADJUSTABLE

A],L AMERICAN -

MOUNTED ~

-_the type
R-100

. CAT WHISKER
URNS & IS
EMOVABLE

LONG A AVE SPECIALLY ADAPTED
RADIO FREQUENCY TRANSFORMER FOR REFLEXWORK
4,000 to 10,000 Meters THE “LINCOLN" ENCLOSED
{75 to 30 K.C.)
Buitable for all long wave radio frequency eircuits FIXED ADJUSTABLE DETECTOR
such as Reflex, Heterodyne, Ultradyne, eic. Designed New. Wonderful. Fans wildly enthusiastie.
by the same cngineers who ecreated the celebrated Hills wour reflex tiroubles, Brings in distant
All-American Audio, Radio and Power Amplifying stations loud and clear. ¥'rice only $2.00, Ab-
Transformers. Placed on the wmarket only after sotntely guaranteed for one vear. fisk your
long and thorough tesis. Again All- Amerlcans lead, dealer ©or write—today. Jobbers and dealers:

wire or write. Mention this ad. Address dept. K:

LINCOLN MFG. CO.
Los Angeles, Cal.

RAULAND MFG. CO.
2650 Coyne 5t., Chicago

Windings of A m erican
cotremely low Awudio Fre-
¢ 6 p o ctbance, quency Trans-
properiy treat- v"armm's e £
ed and fme fngUre ease u('tf
pregnated. assrmbly and
Housed in @ 7
handeomely + »

wickel - plated Sk 3' el dedf to
shell of game prevemt iniev-
pvhusieal de stage coupling

RADIO MASTS

Fabricated steel masts, the self-supporting kind,
The mosi beautiful masts to be found. The hest
job for supporting antenna properly, FEach mast
canipped with cable and masichead pulley, WNao
suys, no platforms. no neecessily for elimbing up.
Patents pending., Write for prices and describe

wign ws All- or reaction. Your antenna,
WHITTLESEY ENGINEERING CO.
Cleveland, Ohio,
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CARDWELL
CONDENSERS

Code Capacity Number of List
Number Plates Prices
141-B 00025 11 $4.25
152-B 00035 17 4.75
123-B 0005 21 5.00
137-B 001 41 6.00
"147-B 00043 43 15.00

*Double spaced, (8000 volt minimum breakdown), Transmitting
Condenser.

CARDWELL

Audio Transformers

124-B Audio Frequency Transformer, First Stage (ratio approx.
91to 1) $5.00

139-B Audio Frequency Transformers, Second Stage (ratio ap-
prox. 4.8 to 1) $5.00

Order through your lacal Dealer
l

THE ALLEN D. CARDWELL MFG. CORPORATION |

81 Prospect Street, Brooklyn, N. Y.

S L B o ]
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ATTENTION AMATEURS!!
Radio Corporation of America Transmitting Material
at Greatly Reduced Prices.
OUR
NiMHER ARTICLE LIST PRICE
UP 1016 Power transformer 750 Watts $38.80 #25.00
UP 1368 Power transformer 325 Watts 25,00 17.00
UP 1626 Filter Reactor 160 Mills 11.50 £.00
UP 1627 Filter Reactor 300 Mills 15.75 11.00
P 415 Plate Circuit Reactor 85.75 200
PXY 1638 Chopper Wheel 7.25 4.00
T 1843 Magnetic Modulator .50 8.50
UT 1357 Magnetic Modulator 12.00 8.00
UT 1387 Magnetic Modulator 17.00 14,00
PT 537 Filament Rbeostat (for large transmitting
tubes} 10.00 £.50
YIC 1831 Transmitting ondenser 9.00 5.00
UM 530 0-2.5 Radiation Meter £6.50 2.50
UM 533 0 -5 Radiation Meter §.50 2.90
81 RCA Mesco Key 3.00 2,00
UC 1846 Antenna Series Condenser {tested for
10,000 wvolts) 10.00 6.00
UC 487 Faradon Condenser (750 volts .5 MF) 1.00
UC 489 Faradon Cendenser (1750 volts 5 MF) i.28
PR 535 Rheostat 33 OHM 3.00 1.60
PR 539 Rheostat & OHM 3.00 1.60
PR 8636 Potentiometer 200 OHM 2.00 1.50
RCA Marconi 18” Micarta insulators A0
Westinghouse TYPE 54 Lightning Switch 2.28
Western Electric 80 Watt Tubes 28.00
Western Electric 250 Watt TYPE I Tubes 110.00
Kenotrons No. 217 . L 20.00
A large quantity of CW and 500 cyele transmitting material on hand at very
low prices. We also expect a lot of 0-500 0-250 Milliameters and 0-1500, 0-1000
Voltmeters.
TROY RADIO CO,, INC,,
1258 St. John’s Place, Brooklyn, New York City. |
Telephone Decatur 6139 J !

“RADIO CALL PINS”

1AW
2CFB

—and when it comes to selecting
condensers, there is no need for

IRRM [ Tal M Exalt 17R

deliberation. Of course, the § SBID
choice is

are but
a few
that
wear
them

-

{ lere ac'tuai size)
Put Your Call In Goid On A 50 Watt “Bottle”

%2.00 FB
MO. or R. C. BALLARD, 9FZ or';‘:;o;ey

Satisfy the most exacting—accurately | i202c W. Oregon St., Urbana, I,
spaced, permanently adjusted, afford a
high maximum to low winimum ratio.
There is absolutely no iron used in any P
hearing or other part of the condenser. ower Vacuum Tu"es
A sk your dealer or write for complete literature | Your Repair Work Solicited
AMSCO PRODUCTS, inc. |
Broome and Lafayette Sts, New York City | GRAY AND DOANE

Box 563, Orange, Texas
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Newark Works

TYPE PI TYPE PX-3 TYPE PX.2

Handy Instruments for Everyday Use

Do you dig things out for yourself? Are you a man who likes
to charge your own battery, know how your radio set operates
—o0ne who enjoys experimenting a little with electricity ?

How would you like to have a meter to enable you to charge
yvour battery correctly—an instrument that will save vou money
on your radio tubes, and is just the thing for amateur experi-
menting? How would you like to have one instrument that
can do all this?

You have your choice of a PI, PX-2, or a PX-3 instrument.
You can put them in your pocket.

PX.2 und PX3 instruments operate on the same principle as the
larger and higher priced instruments and are extremely ac-
curate. Shocks and vibrations have no injurious effects. The
cases are of acid-resisting composition, making them particular-
ly desirable for hattery testing.

PX.5 has an external zero adjuster, two ranges of readings and
other refinements. [t is larger than the PX-2 and, because of
its larger dial and mirror scale, can he read with greater ease
and accuracy. Both PX-2 and PX-3 can be furnished for radio
high-frequency work.

Where high accuracy is not required, the PI instrument has 2
wide range of applications. It operates on a much simpler
principle and is very rugged. The zero-center scale arrange-
ment makes this instrument especially suitable as a polarity
indicator.

Westinghouse Electric & Manufacturing Company

Newark, New Jersey




find Guarantee Wou in Writing 2 Years of Better Battery Performance

STA-RITE RADIO RATTERIES are made especially for Radio and tha big saving is made possibia
Dy coming direct to you instead of thru distributors dealers ete  Hoxes are made of oak Hnisned
in mabogany and the piates very thick and will give a steady discharge over a long period. No
prewiums, fush good honest battery value.

TRY TO BEAT THESE PRICES

2 Volt for W.D. 11 $4 [m & Yolt 60 Amphr. - % 7.50
and 12 - - B Yolt 80 2 8.50
4%(;11: f:r U.V. 199 Z 0“ 6 ¥0“ 100 * e %293(1)8
oL " 6 Yolt 120 * = .
Gla?; Jarls Heavﬁiates-— 4 gn 6 Yot 450 * e  14.00
Gase of 12 Cebs 24 V. - 6 Volt 200 - 17.00
Got Yours Today — NOW — Sand No Money

The baiteries are fully guaranteed in writiag and shipped subject to examination

on the ds ourorder 1§ Teceived You pay on detivery ordeduct b per centif ral!
cash pevupantes Grder. Y ou may deduct 10 pep cent 11 TWo oF mote aie ordered
at one time B
STA-RITE BATTERY CO. “RDEPT, 13" LOUISVILLE, K¥%

NEUTRODYNE

5 TUBE KNOCK-DOWN
MEUTRODYNE SET

with blue print, drilled and engraved panel,
Every part needed to build this set is inciuded
as follows:

Nentm-\‘mls, silk wire mumd $ 95 & Accurate Durable
nn all genuine Bakelite iubes, H
g Variable Cundensers, high 25 { CompaCt Always Reﬂ‘able
grade  capacity QD03 TH; 6 :
Mounting  Brackets—Neutrai- ENCLOSE POSTAGE i
izing Clondensers (sets of paris  WITH ORDER End Plate Of Ce]oron
w th giass l)wleetrxc). 5 Bakelite Sockets, One 20
t. One é ohm Rheo Tweo shield-

‘r\Wf‘urmers k1 '[Ilial‘s, Mma' Fixed LO‘V DieleCtric Losses

? T apacities 006, 001, 00025, 1

‘Tubular hrm‘ Leak sand Mmmtmsr, o Hmdxr}\)yz I‘DO £ Gual‘anteEd

Posts, Lugs, ¢ lengths Bus Bar, I lengths . ; .
Spavhetti, | Panel {drilled neatly  en- USE Vernier Cap. .00057 Mfd. (24 Plate)

graved), Blue Print tiarge, with complete and

r
simple diagrams), 1 Copper Sheev, 1 Print tfor Plain Cap. .00055 Mfd. (23 Plate) §
Placing paris, :

For Superheterodyne Superdyne Inverse|
We guarantee these parts to bhe the best P 4 p y nve :

quality money can buy, irrespective of price. Duplex New Four Circuit Tuner. i

READ THE FOLLOWING NEWS ITEM FROM ‘ondensers of ;‘?ﬂtfg;g'r’nf;:;i:iﬁd Gapaciiy rffripé'ﬁ?‘fé ;
CFINANCE and COMMERCE"’ radi 1 S T T EeEe T

At last, however, the wvrice objection has been Write T £

overcome. Naturally it was one of the oldest rite for Hookict

of radio firms, one of the substantial units in e
the radio world, that brought this about. U. 8. TOOL COMPANY, INC
The Atlantic & Pacific Radio Company sei its 112 Mechanic 5t., Newark, N. J.
technical department to work upon this pro-

blem of producing z neutrodyne set tn he sold
at & moderate @ost, The radio world. as &

§ it. has just welecomed the announcemeut
by the Atlantic & Pacifie radie siores nr come
plete purts for a neutrodyne set, the “Het of
Heart's Iesire”™ af. the incredibly low price of
@0y 95, iupment 15
‘tmvk R Made of fhe highest grade bmck
This material possess electrical strength
0 volts per mil, 18 inexpensive nnbreakable,
to work wnd takes a fine finish., We pay

* rhmk 011-c per muare inch., %

Atlantic & Pacific Radio Co.
223 W. 34 St. New York City

1 .
HAUIO INSTRUMENT & PANEL G0., 564 W. Monroe 8t., Chicago, Wl
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TRADE  MAak

TONE FILTER

Par. Appl’d for

" An OMd Principle—With A New Application!

Would You Like To—
1. Lengthen the life of your headset or loud speaker?
2, KNOW that your head set or loud speaker is always properly
connected?
iJse vour headset as & loud speaker without injuring it?
Remove the inherent rattle from your loud speaker?
Improve the articulation of your headset or loud speaker?
TJse less current from your B Battery?
Insure your headset and loud speaker against injury from ex-
cessive B Battery voltage?
ALL OF THE ABOVE ARE POSSIBLE WITH THE VOLT-X FILTER.
Leading Engineers have approved it; some of the most expensive re-
veiving sets and loud speakers include the principle; every set should
have a Valt-X ‘Tone Filter. ...t i i i, Price $2.50

Ball Bearineriable Grid Leak

Range—1{ —to 15 megohms
Once Set—it “stays put”

{Operation smooth—Resistance unit cannot
wear or tear

1. Metal Case

2. Compressor

3. Insulating Bushing

4. Metal Cap

5. Compression screw

6. Screw Cap

7. Steel ball

8. Insulating thrust plate

9. Resistance unit (tubular)
10. Ball tollower.

Price $1.00
Sold—Through The Jobbers—By

BURTON-ROGERS CO.

26 Brighton Ave. Boston, Mass.

Distributors for
HOYT-—-Radio Peep-Hole Meters
“B” Battery and Dry Cell Testers

Swntchboard Meters
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A practical,
authoritative book on

RADIO

Price anly $1
DART, E.E.
Formerly with the Western Electric Co.,

514 pages.
Compiled by HARRY F.

and U. 8, Army lnstructor of Radio

Technically edited by F, H. DOANE

VERY member of the Awmerican
Radio Relay League should have a

eopy of this 1. . 8. Radio Handbook.
Price only $1. Written, compiled and
edited by practical rvadio experts of
national reputation. A handy refer-
ence book that will help you improve
your sending and receiving apparatus.
Explains the operation of dozens of
circuits. Filled with interesting ox»
periments. Note this list of contents:

Static strays, dynamic dectnc!ty,
electron theory, electrical measuring
devices, magnetism, circuit effects
and co-efficients, condensers, coupling,
transformers, aerial systems, wave-
fength formulae, direction finding, bat-
teries of all types, generators and
motors, radio devices, detectors and
transmitters, relays, phones and mi-
crophones, filters, commercial receiv-
mz sets, formulae, symbols and defi-
nitions, regulations, etc.

Send the coupon to-day with $I and get this
G14-page [.C. 8. Radio Handbook, Money back
if not satisfied.

o e o v e et TEAR OUT HERE oo e s e o e g

INTERNATIONAL CORRESPONDENCE SCHOOLS
Box ¢132-B, Scrunton, Penna.

Please sond me—-pogt-

t
enciose {me Trollar, '
. ., Radio Handbook, [

]
|

piig~—the Hid-page I,
it s understood that If [ am

not  entirely

satisfied Y may veturn this book within five
days and you will refund my money.

HEATH’S

Radiant Condensers

A condenser short circuited will create
no end of trouble. Better to think of the
plates jirst and buy a Heuth Radioni
iunaenqpr with the PERMANENTLY
F-L-A-T Plates. Write jor Interesting
Booklet and Nowme of Nearesi Dealer.
MICROMETER VERNIER

LIST PRICES
Vernier Type

A1l including 2747
dial and lmob

t"latp,

Plain Type

Mfd. Cap.
11 Plate approx.
0.00025—5%.30

25 Plate approx.
0.0006—%2.90

43 Plate approx.
0.001—33.30
Genuine Condensite Dials 65 ots,

Jobbers and Dealers: Write
Proposition,

HEATH RADIO & ELEC. MFG. CO.
207 First 8t., Newark M. J.

Extra.

Immediately for

“ WARRANTED »

Audio Transformer

C.C. ENDLY

' MTD. $2.00 UNMTD. $1.45
10 Days Money Back Guarantee
Dealers Write

22 Sturges Ave.
MANSFIELD, O.

ON ONE TUBE, Broadeasting from Atlantic Uoasf,

2650 MILES

WMexica, Canada, Cuba and Hawaii, heard in Cali-
fornia, Ly users of the CROSS COUNTRY <CIR-
CGUIT, Atlantic Coast users hear ldhforma, Range
due to simplicity of and  operation by oune
tuning control. nd cheap to build by any
novice, Dy cell \'ube< may be used. Complete

understandahble insiruetion, full size panel layaut,
assembly photo, ete. Postpaid, 25 cents; pitamps

accepted. -
Box Q-ll7 VESRCO RADIO SHOP Oakland, Calif,

HUNDREDS OF RADIO FANS
Are saving money by buying their radio
supplies from us.

Send stamps for large radio catalog.

24 HOUR SHIPMENT
THE CUT RATE RADIO CO.
P. O. Box 472 Newark, N. J

Genuine
Western Electric VT-2 Tubes
$7.45

Send 10¢ for copy of
RADIO CATALOG
CHICAGO SALVAGE STOCK STORE

new 48 page

509 S, Btate Ht., Dept. Q-6 Chicago, Il
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Jubilier Condensers
Standard for Radio Transmitters

Type 577 and 580 condensers are recogunized as
standard equipment for Low Power Tube transmit-
ters, and Precision instruments because of their ac-
curate, permanent capacity and low loss.

Capacity in mids. Voltage Capacity in mfds. Voltage
00025 1000 001 5000
0005 1000 002 5000
001 1000 .005 2500
002 1000 01 2500
005 1000 .02 2500
0075 1000 .0003) These 3 capac-|
01 1000 0004 }tities combined in{5000

0005]one condenser|

Clomplete tnformation will he supplied on request.

DUBILIER CONDENSER AND RADIO CORP.

42-560 WEST FOURTH STREET, NEW TORK
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HAM-ADS

Six cents per word per insertion in advance,
Wame and address must be counted. FEach
initial counts as one word. Copy must be
received by the 1st of month for succeeding

month’s issue. NOTE NEW CLOSING DATE.

A +B” BATTERY WITH 4 CONSCIENCE--BUILT
OF FULL—O—PEP EDISON ELEMENTS TO LAST
TOU A LIFE TIME, 42 CELLS $8.50,
i00 YOLTS, 78 CELLS $15.00, 130 VOLTS, 102
CELLS $19.00, 150 VOLTS, 117 CELLS $22.00.
COVERED CABINET OF FUMED OAK ASSEMBLED,
LARGEST EDISON ELEMENTS WIRED WITH PURE
S0OLID NICKEL, NON—FLOATING PERFORATED
HARD RUBBER SEPARATORS & BANDS, GENUINE
EDISON ELECTROLYTE (THAT'S NO LYE), WHITE
SEALING OIL, TEST '

CRATED FOR SAFE SHIPMENT. CELLS ALONE
i8¢ EACH. WILLARD COLLOID RECTIFIER $2.00
JUMBO COLLO!D $3.00. .TUNGAR HIVOLTAGE
CHARGERS & PARTS. INSTRUCTION SHEET 50c.
ANNEALED (xLASS TEST TUBES INDIVIDUALLY
WRAPPED, % = 6" 3¢, 1” 4¢, 1W4"” x 77 Te (FLAT
BC)TTOMED) 99‘7 PUREST SOFT DRAWN SOLID
{NOT PLATED JRON) NO. 20 NICKEL WIRE FOR
CONNECTORS ilY:e¢ FOOT PREPAID. PERFORATED
HARD RUBBER SEPARATORS 13 GENUINE
EDISON ELECTROLYTE (THAT'S NO LYE) 5,
CAN $150, PURE POTASH 80c th, TYPE A EDISON
ELEMENTS 6c (SPECIALLY TREATED T0QO MAKE
DRILLING EASY), DRILLED 7e¢, WIRED WITH
SOLID PURE NICKLE 10c PAIR TYPE G ELE-
MENTS 4¢ FAIR, 2 POSITIVES 1 NEGATIVE 3¢,
4 POSITIVES 2 NEGATIVES 8¢, SAME IN HIGH

CAPACITY UNIT DRILLED AND CUT READY TO
WIRE 10c, ALL ARTS AND SOLUTION FOR
HICAPACITY CELL i7¢, SAME WITH ELEMENTS

DRILLED AND CUT READY TO WIRE 19¢, WIRED
AND ASSEMBLED 24¢ A CELL. GREAT FOR
E’RANSMXTTERS POWER AMPLIFIERS, 5
FOR ;o WATTERS AND SUPERS—A
CELL OF 6 A ELEMENTS IN 1%”=x7” FLAT
BOTTOMED GLASS CONTAINER, SOLUTION AND
ALL PARTS READY TO WIRE 30¢, WIRED 35¢,
3000 MILLIAMP HOUR CAPACITY. SAMPLES A
& h CELLS 25¢, SUPERCELL 35c. FRANK
MURPHY, RADIOQ &ML 4837 ROCKWGQOD ROAD,
"LEVELAND OHIO.

A BRIGHT AND SHINY AERIAL, GLISTENING IN
THE SUN, NOT ONLY ATTRACTS TH BUT
THE SIGNALS AS WELL .P‘R'L)V!DE‘.q A CLEAR
TRACK FOR YOUR SIGS. OTH COMI G AND CO-
ING. WO. 12 SOLID COPPER ENAMELED AERIAL
WIRE STAYS NEW, DOES NOT BECOME BIRTTLE
WITH AGE. LOWEST HIFREQUENCY RESIST-
ANCE OF ANY AERIAL WIRE SOLD. EASY TO
HANDLE, DOES NOT WRAP AROUND YOUR NECK.
ic FOOT PREPAID TO YOUR STATION, DONT
LET EM FOOL VOU~—~NOTHING JUST AS GOOD AS
GENUINE OHIO BRASS CO. PORCELAIN ANTENNA
INSULATORS, 5” 75¢, 10”7 ({GLAZED ALL OVER)
$1.56 PREPAID STAND 3000 Ibs. PULL. CORONA
BUSHINGS WHEN REQUESTED. CORONA
SHIELDS $1.00 ATTACHED. SNAPPY SH(PMENT
ON OBs & WIRE. SILICON STEEL TRANSFORM-
ER PUNCHING 2Z5¢ Ih. (NO CUTTING TO ORDER).
EVERYTHING FOR THE TRANSMITTER. RADIO
8ML, 4837 ROCKWOOD, CLEVELAND, 0.

RUBBER STAMP with iarge call letters 50c¢; Radio-
gram and Relay HRadiogram blanks 25¢ per hundred,
Stock FPost Card 60c hundred. .Send us vour orders.
c.arnl;na Printing & Stamp Co., Wilmington, North
aroiina,

WHILE THEY LAST: A few 50 watt power trans-
formers left, $7.00. For 5 watt tubes. 2375 volts
each side of center tap. .Filament winding 10 volts
with center tap. .Send money order. .If not satis-
factory, miav vceturn within ten days and  receive
money back. . Fair enough! . €, Endly, 22 Sturges
Ave., Mansfield, Ohio.

NAVY TYPE CW 936 transmitter and receiver coin-
plete. .Inciudes receiving and transmitting cabinets,
power amphﬁpr, ioud speaker, two generators and
switchboard, remote conirol box, 8 VIl and 3 ¥T 2
and phone transmitter. $150 vnthout hatteries, $Z25
with Edison Storage Batteries and Tungar charger.
5. Miller, 303 Fourth Avenue, New York,
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EMPIRE CLOTH FOR INSULATING THAT NEW
TRANSFORMER. ONE SQUARE YARD $2.00 HALF
$1.00, QUARTER 60¢, FOURTH EDITION CITIZENS
RADIO CALL BOOK JUST OFF THE PRESS, WRITE
FOR YOUR COPY, PRICE 50¢ PLUS POSTAGE ONE
POLND, ARE YOU USING HEISING IN YOUR
FONE SET? WELL YOU NEED A REAL HE CON-
STANT CURRENT CHOKE, GET AN ACME DOUBLE
COIL 1Y% HENRY 500 MILLI £8.00 MAGNET WIRE
No. 10 DCC Bie LB. No. 12 DCC 80¢ LB. No. 15
DCC 85¢ LB, AS MUCH OR AS LITTLE AS YOU
WANT, EQUIP ¥OURSELF WITH THE “BEST”
ANTENNA, PUT UP_SOME No. 12 SOLID COPPER
ENAMELED SELLS FOR 1¢ PER FOO1., AND HAVE
DONE WITH THE HIGH RESISTANCE RADIATION
S5YSTEM. ENAMELED WIRE AND OHIO BRASS
INSULATORS WILL PUT YOU IN A CLASS BY
YOURSELF, 0.BS SELL 8”AT 78¢ AND
£1.50. ALUMINUM?2772777 HECK YES, LOTS OF
IT, SAYS BAJT—BY WSING YOUR C’HEM'CALLY
PURE ALUMINUM AND SHEET LEAD, MY NOTE
ON W 30OUNDS LIKE B BATTERY PLATE
SUPPLY. ALUMINUM 3ELLS FOR PER
SOUARE FOOT, SHEET LEAD 30¢ PER LB, 2%

LBS. TO SOUARE FOOT. GIVE US A TRIAL
ORDER, WE GIVE REAL BERVICE., .THE ONLY
HAM_ STORE IN THE FIFTH DISTRICT. FORT
WORTH RADIO SUPPLY (0., 104 EAST 10TH ST,
FORT WORTH, TEXAS.

MAGNAVOX E3 or ML Latest natlonally advertised
reproducers. .List $35.00 Introductory $235.00 The
factory sealed carton is vour guarantee. Radio Central,
Dept. , Abilene, Kansas.

$12.EACH takes Ohio or Wagner 110 voit stxty cvc‘le
cighteen hundred H.P.M. motors built in !} H.P.
frames., Can be used s power inotors. Tvp G.
Edison elements per pair 3%¢ Highest quahty g
% 8 test tubes $3.00 gross , Perforated hard vubber
separators I14c. No. 20 99% pure nickel wire $1.50
per hundred feet. 285% off on 4 new Acme % and i
K.W. Piate transformers. l«..uniey Klprtrxc Company,

Im:. 2665 Main $t., Buffalo, N.

" RADIO GENERATORS-— 500 Volt 100 Watt %28.50
each Battery Chargers $12.50. High Speed Motors.
Motor-Generator Seis, all sizes, Motor 3peciaities
Co., Crafton, Penna.

SELL: Grebe RORN, forty dollars; CR3 and RORD
Amplifier, hundred dollare- RrR2 Magnavox, twenty
dollars, A. W. Hynds, Seward, N.

WANTED: Al AR.R.L. members to know that we
have a compiecte stock of radio parts and give mail
orders special attention, Write phone or wire. Hard-
a;ocg Mfg. Co., Radio Division, ¥.F.J.L., Ottumwa,
owa,

FIFTY ASSORTED FLAT HEAD solid brass machine
screws, nuts, washers, copper ilugs, Hoc. Eight
initial binding posts, set 80c Twelve nickeled bind—
ing posts 50c. All three items $1.50. RADIO LIST
for stamp. All prepaid. Stamps accepted. Kladag
Radio Laboratories, kent, Ohio.

FOR SALE: Grebe CR3, 3 circuit long wave tuner
and RORD, 100 Watt transmitter with transformers
and Zechﬁ:}-(. Write for guotations. 9YAK, Yank-
ton, .

CALLS HEARD POSTAL CARDS {for DX reports).
Send #$1,00 with your name, address and call letters
for 100 ($1.75 for 250) printed report postal cards
with large red call letters. Complete form for de-
%rxptmn of your station, etc. State if member of

ARRL. Cards also printed to order—prices on ap-
plication.  Twenty-four hour service. Samples of
our complete tine of cards, radio stationery, etc.. on
request. Printed by 9AYV0, member A.RR.L. Radio
Prmt Shop, Box 582, K.okomo, Indiana.

bELL—w&cnneuy type 220 Receiver and type 525 Two

Stage Amplifier $125.00 f.0.b, Middletown, ¢onn.
Cecil Wm. Kieft.
WESTINGHOUSE RC-—Absolutely new and guaran-

%ﬁ?d in perfect condition $85.00 Fdith Larson, LeRoy,
[inn.

WANTED: Loud speaker and storage
radio receiver in exchange for %60.00 equity
Salle Industrial Management Efficiency
508 Austin' Ave., Abingdon, Il

MENTION QST WHEN WRITING TO ADVERTISERS
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QSL CARDS 500 POSTAL SIZE PRINTED IN BLACK
INK WITH LARGE RED <ALl LETTERS $4.00:
500 GOVERNMENT POSTALS $8.50. NOT OVER

TEN LINES CaAsH WITH ORDER. BY ARRL.
MEMBER. CURTIS, 1109A EIGHTH AVENUE,
FORT WORTH. TEXAS.

HAM BARGAINS ONLY, from 3BOV! CW & Fone
Transmitter, reaches 100U Miles using One 5 Watter.
Sat with Tuhe, £20; Rotary (8V) 8park Gap with
Motor, speed as ', horse $5; Large Wound (W In-
ductance $3; 2 New VT2 Tubes #8 each; Battery
Charging MG Qutfit $20; Radio MG 8ot $28; 2 Filter
Condensers I MF $1 each; Key %.50; 2-1%V. Mer-
cury Tudes, $3%.25 each New; Brandes 50,000 Ohm
Navy Headset $5:; Detector & 2 Step Amplifier-in-
closed $20; Ultra Audion Tube 3et $7; Varicoupler
Mounted $3; Chelsea Dust Proof 43 Plate Condenser
$3; 2 DX Radio Frequency Transformers {or HAM
Meters, with Base $4 each or 3 for $10; 3 Amsco
Compensating Condensers $2 cach or 3 for $5.00. 1
Radio Spark Coil $2. Minor Apparatus also including
Tait & Kent Dials; Honeycombs with Mtgs; Switches;
Rotors; Stators; etc. at Great Savings. .5. Strobel;
2923 N. 6 St., Phila, Pa.

GREBE QUTFIT NEW, Cr 3—$40.00. Rorn tuned
vadio frequency $40.00; Rord detector, two audio with
tubes $60.00. ©Osborne Conrad, Stillwater, Minn.
FOR SALE—4EL’S cvomplete transmitter. Two fifty
watt tubes plus sockets, $38.; Plate iransformer, 500
watt 3000 voits, variable, $20; Filament transformer,
200 watt $10: Jewell ammeter, $8; Voltmeter, milli-
ammeter, both $4; 7 (Mfd.,, {750 voits condensers,
$1.50 each; home-made (50 Henry) choke, $6. ..
Hahne, 8 West 43 Street, Savannah, Ga.

WANTED: Grebe RORK amplifier. Brnest ‘Thornbill,
Muncie, Indiana.

SELL: 900 cycle 200 Watt generator, transformer, and
two 004 mica condensers, $25. Andert, 2017 Market
St., San Diego, Cal.

BUY TRANSMITTER: CW and Phone. Must be in
A1 condition and worth the money. R. 8. Hannah,
f.orenzo, Tex.

LARGE SIZE: Edison Elements, 31;2g pair, Drilled
4i%4¢ pair, Original Separators included. John Evans,
Springheld, Mo., Route 7, Box 841,

FOR SALE: Fifty Watt, Panel Mounted Transmitter,
Write 9BUJ.

U.S.N. COMBINATION RECEIVER TRANSMITTER:
Cutting and Washington bhoat set in brass bound
frunk, Cost Government $800, (ideal for experi-
menters. Price $85. M. Applegate, 1010 Bergen S5t.,
Brookiyn, N. Y.
FOR SALE—1, KW, 500 cycle Generator $60, 1 HP
motor $30. Ui,

UV216 KENOTRONS—New $6, Used $4. SAND.

MASTER RADIO CODE in 15 minutes. ‘Ten word
speed 3 bhours. Qur students made these world re-
cords, Previous Failures who tried all known methods
have thanked us for License. To hesitate kills speed.
To master Code our way kills hesitation; gives speed.
Code instructions that instruct only $2.00. Infor-
mation free, Dodge Radio Shortkut, Dept. $C, Mama-
voneck, N. ¥.

WONDERFUL BARGAINS IN RADIO APPARATUS.
We are ciosing our resident radio school and are dis-
posing of its entire apparatus at these amazing re-
ductions: One $80 Grebe Type (L.R.8., 150-100 Meter
Receiver, now only, $40; One $25 N.R.. Single Circuit
Receiver, for $12.50; One $%2.50 DeForest P.500
Audion Panel for $15; One $17.50 DeForest . 401
Audion Panel for %11; Four $2.50-100 Amp. Light-
ning Ground Bwitches {for $1.50 each; Seventv-five
$1.25—300 turn unmounted Honeycomb Coils for
75¢ each; three $3.50 Murdock Double pole Doubie
Throw Antenna Switches for $2. each; Six $1.10 5000
ohm Transmitting Grid Leaks for 50 cents each; Four
$2.50 Essex Meter Double Slide Tuning Coils for $1
each; Une %270, 20 Watt DeForesi Tube Transmitter
for #£75; One $350, 500 Volt D.C. Motor Generator
(110 Volt D.C, Motor) for $100; One $1.50 5”, 100
Turn Variocoupler for $1; One $750, 800 Meter
Marconi Ship Transmitter for $100; One $350 Inde-
pendent Yokw Ship Panel for $35; one $285 Crocker
Wheeler ¥ K.W. Motor Generator—110 V.DC to
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260 Volt AC, 500 Cycies for $85; One $85 Magnavox
i.oud Speaker for $30; One 150 Magnavox 3 Tube
Power Amplifier for 360; One $25 Navy Type 150-750
Meters Wave Meter for $8.50: One $5 Marconi Acrial
Changeover Switch for $1.25; Uune $4 Murdock Osci-
lation Transformer for $2. S5end money order or check
with order. We pay parcel post charges, but material
shipped express, charges paid by purchasers upon re-
ceipt, Mail your ovder NOW! Address Nationah
Radio Institute, Washington, 0, C.

SELL—At once. Complete 50 watt transmitter, Use
1DH ckt. C.RA.C. Al quality Apparatus. Heard
2600 mi,  All U. 5. Districts worked, three {Ianzgdian.
Write for description. Address BER, Lincoin, Illinois.

JUST RECEIVED 400 Transmitting Receiving Tubes
from government, same cost $75.00 willw sell $2.50,
alse 1000 Storage Batteries A.-B, $2.00. Transmitting
sels cost $150.--%$25.00. 824 North Fifth, Phila-
delphia, Pa.

SELL: 500 Volt, 125 Watt Motor Genevator, Excel-
ient condition, $40.00. Three Circuit Receiver and;
one step with tubes, $25.00. Carlton Fidler, Box 303,
t. l.auderdale, Fla.

SOMETHING NEW--Available to A.R.R.L. members
only. We have just what you are waiting for. Beauti-
ful Black and Yellow felt Pennant (6 x 24) for vour
Radio room, vour station call letters at top and large
embroidered League Emblem below, Price $1.35 post-
paid. Send all orders direct to Eric Robinson, Jeffer-
son Road, Webster Groves, Missouri.

FOR SALE-—High voltage generator, Sheltone, Dicto-
graph Loud Speaker, Tresco tuners. Otber apparatus.
Write. 9BCX.

BARGAINS. Brandes phones, $4.85; Acme audio trans-
formers, $3.98; Erfa reflex iransformers, $4.15; Para-
gon Variometers, $4.65; Workrite Variocoupiers and
Yariometers, $2.95; all prepaid. Merrimack Radio Co.,
Box 746, Lowell, Mass,

FOR SALE: (.:7 E. guarter kilowatt tube, used little,
$60. Henderson Lynn, 16 Oakland Ave., Uniontown,
Pa. ..

BEST OFFER takes 4-DeForest Singer 50 Watt tudes
Have never been used. The Radio Shop, Bradford,
Pennsylvania.

FOR SALE: Z2-stage amplifier, Fisher Vario-Coupler,
USL 30 AH “A” Bat., For prices, etc,, write Ernest
Thornhill, Muncie,

indiana,

ENTIRE 3TATION OF 8WC must be sold; am going
to the navy. One UP1016 750 Watt filament and plate
supply transformer, $28.00; One UC1803 transmitting
condenser, $3.00; One UP415 Plate Reactor, #4.00;
One 1JP414 Microphone Transformer, §85,00; Two
UC489 Filter Condensers, $1.00; One UPI1718 Grid
Leak, $1.00; One Ammeter 0-5 Amp. RCA$ 5.00; One
New Kenotron, $5.00; One UV202 New, $5.00; One
UC487 Fliiter Coundenser, $1.00; One Western Elec-
tric Microphone $3.00. Above Apparatus all RCA
and was used very little for it was never set up. All
guaranteed. Alban A. Michel, 116 HSenson S$t., Read-
ing, Ohio.

4VD WILL MAKE A REAL DIRECTOR FOR THE
CENTRAL DIVISION.

FOR SALE. Complete 15 Watt phone transmitter.
Esco motor generator and three WE tubes, sixty
dollars. Radio, Box 38, Binghamton, N. Y,

MAKE 35120 WEEKLY IN SPARE TIME. Sell what
the public wanis—long distance radio receiving sets.
Two sales weekly pays $120 profit. No big invest-
ment, no canvassing. Sharpe of Colorado made $958
in one month, Hepresentatives wanted at once, This
plan is sweeping the country—write® today hefore
your county is gone. OZARKA, 853 Washington
Blvd., Chicago.

SELL: C. W. parts cheap, Write for List. Kraus-
Steffen, 1611 North Eighth Street, Sheboygan, Wis.
OMNIGRAPH WANTED—Must be in good
Robt. G. Starrett, Sheldon, lowa.

shape.

FOR SALE OR TRADE—3 WD-12 Brand new Radia-
trons, $14,00. Want Filament Voltmeter and Aerial
Ammeter, Thermo preferred, write what you have.

Fay Allarding, Lake Odessa, Mich. R1.
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ONE NEW mounted Acmie 200 watt plate transformer,
%12; One pew mounted Acme 75 watt Filament trans-
© former, $8; One Faradon UC-1831 Variable Transe
mitting Condenser, $3. 3KO Paul Kern, 1030 N. 10th
&t., Reading, Penna,

GREBE CR 13 and RORK-—-Perfect condition, $88.00;
RC large iron core choke UP 1654, $12.00; General
Radio Antenna Meteri-7, $8.00. Richard A. Donnelly,
2CPD, Brielle, N, J.

METER BARGAINS-—Brand New Jewells for panei
mounting. 1-0-3 ‘Thermo-ammeter, $8.00; 1-4-15AC
Voltmeter, 35.00; (-0-2000 BDC Voltmeter, $20,00;
1-0-5300 Milli-Ammeter $5,00; 1-1100 voit center tap-
ped plate transformer filament winding, 250 watt,
$10.00; i-Jefferson Stepdown trans. any voltage up
to 30, $5.00; 2-New 5 Watt Tubes, $4.00 each; 3-New
25 volt Exide “B” Batteries, $8.00 Each. Cash with
all orders., Money refunded if orders sold ocut, Pre-
paid anyplace U, 8. or Capada. WINNINGHAM, 222
North Mission, WENATCHEE, WASHINGTON, 7ZI.

SELL~-Grebe CR3A 150 t\:; 3%5 meter relay receiver,
%25.00. 8BMV-419 North Euclid Ave., Pittshurgh,
Penna,

FOR SALE«Faétory con;iition. {ne Grebe CRé Ré—
ceiver, one Rork amplifier, one Rork radio frequency

SELL—Colt 45 calibre Army Automatic, $28; Luge
.30 Calibre Automatic, $30; Perfect Condition. 8AQO.
100 METER coil and complete data for Reinartz Cir-
cuit, Postpaid $1.50. Superior Coil Co., Harwichport,
Mass.

SELL—1: KW 500 cycle alternators, $70; (W
Ditto, $25; GE 1500 V 400W Generators, $35; RCA
750W Transtormer, $22.50; 5000V 1KW Transformer,
$27: 4AWE Peanut  Tubes, #$4; UV204A’s, $135;
JV203As, $32.80; UV206s, $128; UV203s, $23; C O D
Quarter Cash. Edward Page, Baldwinsville, N. ¥,
BAQO,

FOR SALE-w-0ne Murad T-11 .R. .F. .Transformer,
$4.00, Also one FILKOSTAT, $1.50. .UB.C,, .1001
Woodrow St.. Columbia, 8. C.

WANTED~—Portable Typewriter, Seil: Amrad short
Wave Tuner with Grid Load Coil, $25; 50 watt Tube.
$12; 5 watt Tubes, $5; 32-350 V Dynamotors, $183
DC-AC Rotary Counverter, $15; Natrometer, $15; Om-~
nigraph, $10; Wesion, 0-10 Ammeter, $4; 10 Amp.
Rheostat, $3: DeForest Condenser, $4, 20U, F.
Mann, Sea View Hospital, Staten Istand, N, ¥.

REINARTZ and one step in (abinet. Guaranteed,$20.
Roland Place, 350 Sprague &t., Fall River, Mass.

input with coils, KPO has heen heard from New
Jeesey with this set., $115.00. Chas, E., Jacquart,
South River, N. J.

WANTED-—-Motor (Geunerator, 500 volts about 200
watts Motor 110 volts, 60 cycles. Lester Landt,
1513 Belmont, Chicago. Radio 9ASK.

MUST SELL: Three circuit regenerative, Kellogg
variometers, coupler, Detector, two stage amplifier.
Perfect condition. 150-600 meters, $30: Single cir-
cuit Regenerative, CR-9 circuit, Bank wound 150-3100
meters, Detector, two stage amplifier, Fine condition,
$90. Brand new Magnavox two stage power amplifier
due to jack of power this used but twice, $50. G. E.
ER753 crystal receiver 150-700 meter, $12. Joseph
Schindler, 116 Rebecca Avenue, Scranton, Fenna.

30 HENRY CHOKES, Capacity .73
R.C.A., UL1008, Inductances, 7,50, .
D.T.W,. SUPER PHONES for veai DX. .Adjustable
pole pieces, adjustable leather covered headband. The
most perfect fitting receiver in the worid. Wear them
all night and get some real DX, Price $5.00; Parcel
Post prepaid. |Tilley Radio Corp., 311 Woolworth Bldg..
Providence, R. I. “Ovder by mail or thru 1GV,

amperes, $15.

PULMOTOR SERVICE FOR EDISON Bs. Do the
cells choke up with salt crystals? Have the con-
necting wires turned green and rusted off at the
joints? Does it hold 2 <charge like a sieve? It
wasn't made at vadio 8ML. Just needs a shot of
A-N-D-R-A-L-I-N. Write quick. Hadio 8ML, 4837
Rockwood Road, Cleveland, ©Ohio.

LAST CALL! My brand lx;ew “Advance” [iak Rect. for

$25. WNever used. B8BQ
RUN A RADIO TUBE Exhange—We start you.
Save your customers 25¢% and you make 25%. We

sell—at 509 off. Tube and Batteries are the only
renewals, several times per year for every set. A
Radio tube Exchange makes 2100 to #300 per week
clear profit. Qur Catalogue and hock of instruction
cost us BD¢ to produce. [t is full of information,
business hints, ads, etc. We will send our book at
cost and deduct the amount if you go in to this best
paying oranchh of iladio. Radio Tube Exchange, 453
Washington £t., Boston, Mass.

SELL—Five watt rectified AC CW transmitter.. Sixty
fire dollars. Archie Schultz, Clarkson, Nebr.

A BARGAIN—Western Electric T.oud Speaker with
power amplifier and new 1C8 volt B Battery. Just
tike new. Cost $176. First $100 buys ii. Hessenius
& Reese, Melbourne, Iowa,

FOR  SALE.—Transformer 1368— 1100 wolts,
centre tap, $15.00; Filter Thoke U. 12, 1853, $10.00;
5 watt Kenotrons used 3 hours, 35.00. 2CVP, 88
Bast 94th, N, Y. C.

ﬂﬂﬂﬂﬂ OR u.p.

18 PERCENT DISCOUNT on standard apparatus. New
50 watt vadiotrons, $20; G.E. motor generator, 650
volts, $30; Magnavox two stage amplifier with tubes,
$40; plate giass insulators one foot long, 75¢; lead-in
Panes, 2%+~ sq, in.; Acme R.F. transformers, R-2,
£3.75. All _apparatus guaranteed. SDDA, Box 902,
Canton, N. Y,

two  Dubilier
Write 2WZ,

HAMS—GET our prices and samples on Printed Call
LCurds, Enveiopes, Letterheads and Radiograms. HINDS
LDGARTON, Radio Wells St
{hicago, 1l .

WANTED—United . Wireless Coffin,
28,000 volt. .018 or .1 Condensers.

Printers, 19 3.

WANTED IMMEDIATELY—Parts for 100 watt trans-
mitter. [Louis Bruchiss, 2164 Lincoin Ave., Chicago,

SELL TRADE-——Radio Apparatus Co's tIndamped Re-
ceiver, 5.2500 720 cycle hundred watt Alotor-Alter-
nator, £30.00 Want Milliammeter, Russell Huck-
step, Lebanon, Indiana.

SET OF HAWKIN’S Guides, Five Dollars.
Presiey, Yaughan, Miss.

Aldbert

NEW 200W 8500V EMERSON motor-generator; new
Acme 1 ko, transformer; Acme S500v 200w plate
transformer, filament winding; Paragon 10w phone,
new; $161 Western Blectric ioud speaker; DeForest
D-7A reflex receiver, Best offers, prefer cash. Yerner
Hicks, Marion, Il

IVORY RADIO PANEL~White pyralin ivory makes

the most beautiful cof all,  Guaranteed satis-
factory.  Any sice inch thick., Three cents per

square inch. Sample sent. E. P, Haltom, 6i4 Main
Dept. T, Forth Worth, Texas,

SELL-DUBILIER .007 21,000 voit condenser, $12,
Acme 1KW transformer, $10. Write 2WZ.
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by 1-CIB and myseif, Type R Thordarson Transformer.
Will sell or swap for CW. What have vou, OM? All
cavds answeved, .Y, Yarmouthville, Me.

FOR SALE-—FEdison 614 volt,
charged, %40; No. & Jr. Om
43 plate vernier condenser, «
navox Type Loud Speaker, #3203
condition, Lowrey, 328 High 3t,

225 amp, Battery fully
raph, $15; DeForest

18, szell $10; Mag-
everyvthing perfect
Watertawn, N, Y.

PARAGON RA 10 with Radio Electric Detector and
twe step.  Forty dollars, or trade for Western Electric
non power Loud Speaker, &, VW, Lamparter, South
Sixteenth, Independence, Fansas.

LITZ WIRE gzreen suk two cents per foot. Postpaid.
Superiar Coil Co.. Harwichport, Mass,

SAVE MONEY on your radio apparatus. Qur profit-
sharing gives wou all nationaily advertised radio ap-
paratus at a price that must intevest you. Transmit-
iing and receiving apparatus, ineters, wire, natteries,
tubes and all standard akes of complete sets,
Prompt rveplies to all inquiries. Brand new, no sec-
onds, Ne pay iransportation. Jack Ress, Clayton,
New York. DA DIT DAL
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BELL~-One mnigraph with twelve dials, New and
used parts. Wnte Albert Krug, hardner, Hlinois.

SBILVER NICKEL-.Nickel plated iron-—only .:mother
way of spelling Ter-o-u-b-l-e. For a lifetime B wire
your Edison elements with 999 purest solid {(not
plated iron) No. 20 soft drawn nickel wire. li/v-g foot
prepaid. Who toid a lye? Then why use it in your
Edison B7 Genuine Edison Electrolyvte $1.50 & Ib.
can. Radio 8ML, 4837 Rockwood Rd., Cleveland ().

watt CW 1CW fone
transmitter complete with RCA helix; 16 jar rectifiers

tubes and 1 pair fones. Also §

Federal condensers and microfone,
SDBT,

Receiver $60,
Transmitter $40, 41 Prospect 5t.,, Ashtabula,
hio.

FOR %—‘!\LE—--Navy Receiving  Sets
Navy 7Transmitting Sets CN100, $125.00.
information on request. Milton Cone, Box
Richmond, Va.

CN240, $50.00;
Detailed
1558,

TELEGRAPHY—-Morse and Wireiless—taught at home
in half uwsual time and at trifling cost. Omnigraph
Automatic Transmitter will send, on Sounder or
Buzzer, uniimited messages, any spk‘ed, just as expert
operator would. Adopted by U, 8. Govt, and used by
ieading Universities, Colleges, Technical and Tele-
graph Schoois throughout 1.8, Catalog free. Omni-
:vraph Mfg. Co, 16M Hudson St., New York.

HAMS WHO DESIRE SPEED—a moment’s attentmn
Brother Ham whose limit was 15 words doubled his
speed in One Evening. Send your Call and ask for
the facts as told by himself. Dodge Radio Shortkut,
Dept. SC, Mamaroneck, N. Y.

BARGAINS—For that Storage B battery—Largest
size Edison A battery Elements only 4¢ per pair.
429,50 Edison A-6, 225 amp. hour cells for only
$15.00 each. Everything in first class condition. We
carry a. complete line of radio supplies; write us yvour
needs. Tnumph Electrlc Co., Inc., Sheffield, Ala.

FOR SALE—»-—Dne Acme Modulation transformer, $2.80;
C(ne R.C.A. Radio Frequency transformer, U.V, 1714,
$1.50; Four 5 watters @ $5.00, never been used; One

2 stage amplifier, $25.00; One Thordarson C. W. Fila-~
ment transformer 8 volit secnndary. 8BBF.
SELL—-Brand new French tube 50 watts output,

%15.00; reason higher power, Reinartz tuner, $10.00;
/5 H.P. Induction motor, $12.00. 2CUZ,

EDGEWISE WOUND (Copper Ribbon 5 inch wide
6 inch diameter 15¢ turn, any number turns one
piece. Remler Giblin Coils mounted 25-75-.100-150-
200-300-400-500-600-750-1000 turns, half price. Gen-
uine 8Silicon Transformer steel, cut to order, 25 cents
pound, 10 lb. and over, 4 cubic inches to lb. Postage
extra, Geo. bchultz. Calumet, Mich.

TWO NEW TYPE 5 tubes in original sealed cartons,
$800 Two Mershon Condensers, never used, $6.00.
. Alger, Loram, Ohio.

BARGAINS—Acme 75 Watt CW Traasformers, $10 00
omly few left. Workrite Neutroformers, #5.00 set
YAN BLARICOM, Helena, Mont.

SELL~—Few new W. E. 50 watters, $27. each Signal
Corps 30 to 350 volts D.C. dynamotor, $12.00; W.E,

Peanut tubes, $4. 7‘". "BYJ

EVENTUALLY you will own a Neutradyne, why not
now? Fada 4 tube, $80: Freed-Eisemann 5 tube,
$97.50. Tully Baitery Co., Iully, N, ¥.

200 WATT PLATE. Transformer. Voltages 750, 1000
1200, vither side of center, $11, Roller Smith Mlllm-

meter 0-100 $5.25. Other Stuff, :3 CNH.
FIVE HUNDRED CYCLE, one kﬂowatt, motor genera-

tor for sale. Complete with wvoltmeter, frequency
meter and transformer. Kenneth W. Clark, Win-
chester, ind.

FREE DIRECTIONS for constructing home built

Radio with two thousand mile receiving range. Send
seif-addressed stamped envelope. Maitland Roach,
’905 Coiumbxa Ave.,, Philadelphia, Pa.

EOREXGN COMMERC’AL STATIONS Lopy the lrans-
atlantic Press. Set of three 1250 and 1500 Giblin
Remier Coils, special $7.50, postpaid while they last.

PHILADEPPHIA WIRELESS SALES CORP, 1833
Pine 5i., Phila.

ONE DEFOREST (T-3 Midget Transformer, Price
$100,00, Our Price, 335.00; Four Weston Thermo.

,‘smmeters, Range 1.5 amps., Price $17.50 each, our
Price, $13.00: One Weston Thermo-balvanometer,
Range {15 Milliamps, f"’rlce $18.50, Our Price $13.50.
Cash with arder, #, B. Shontz Co., inc., 181 West
64th 8i, New York City,

FOR SALE—30-330 meter receiver det.; 1 step com-
plete with 80 amp. storage; 2 “B” batteries; 2 €301-a
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CHEMICAL RECTIFIERS everything to build them

Lead Aluminum, Solution, Test Tubes, and Racks,
;Jante ngr particulars. Dell Richardson, Round Lake,
1. EBI,

A NEW METHOD of making and calibrating a wave-
meter at home, makes it easy. No caiculations or
guesses. Send 10¢ for instructions. R. M. Moore,
North Fourth Ave.,, Tucson, Ariz.

V. T.1.—now made in Canada and known as 203B. with
improved 5000 hour filament. Finest detector in the
world, Ask any old timer. Postpaid $2.50. Waestern
Electric “N” tubes $4.25; Myers with mounting clips,
either type $3.75; Genuine Marconi V.24s $7.50. Cash
with order. Reliance Garage, Canora, Sask. (Can4CE.}

GREBE CR9 practicaily new, $75.00. Harry W.
Thomson, 1909 3rd Ave., North, Seattle, Wash.

FOR SALE--Autoplex receiver, $20.00, 1-Long
wave loose coupler, lapped primary and secondary
45.00. C. A. Moore, 248 S. Balch St., Akron, Ohio.

FOR SALE--1 Acme Detector and 2 Step, $25.00; 1
cmnplete set of DeForest parts for Honeycomb re-
generative Set including 13 Coils, $45.00 W. E.
Van Vall.enburg, 1005 So. 17th St., Fort Dodge, Ka.

WRITE FOR prices on the parts you need for that
new set. Hoosier Radio Supply Co., 816 Johnson,
Gary, Ind.

FOR SALE——Esco motorgenerator 1500 volts 600
watts with field rheostat for panel mounting brand
new, never used, $200. Ten watt C.W. and fone set
all complete in ‘cabiqet and panel mounted antenna
ammeter, 0 to 5 plate milllammeter, 0 to 250 Jewell
meters; set can be used with any D. C. source plate
supply, $75. Kennedy receiver 281 @ $95;
Power transformer U, P, 1016 @ $25; Magnetic
mo.lulator 1367 @ $10; Ommgraph @ $18; 3 tube
sockets for 50 watters @ $1.75 each; rheostat P.T.
837 W $5.00; Grid Chopper PX 1368 @ $4.50. No
trades mmsldered mu-t have cash., Every article
x;uara.nteed A No. 1 condition. 8BCA.

ATTENTION!! New tubes, any make 5 watters, $6.95;
Detectors, Amplifiers, $4.35. Other apparatus 15%
off Hst. E. M. Darter, 3018 Boulevard Place, Indiana-
pohs, Indiana.

SEVERAL 50 WATTERS %13 each; 1-250 watter $42’
Radioc Caorporation tubes, excellent condition, B, Vail,
1761 State $t., Schenectady, N. Y.

FOR_SALE-—250 Watt 500 Volt ESCO Motor-genera-
tar $70.00; Grebe CRS $45.00. Both in Al condition.
L, S. Hutton, 125 E. Market St., Warren, Ohio,

HAM RECEIVER—--100-300 meters,
with two tubes, $38.00. '(erte 8COV.

two-step audio

FOR SALE—Grebe CR6, Sixty dollars:o-ﬁ- W.E. type

E 8 watters, perfect, five dollars. 8BT

SCHNELL USED Cardwell condensers
with which he worked French 8AB.
Cardwell Transmitting condensers, 8000 volt, 00045
Mf. maximum capacity, 43 plate, now obtainable
from us., Price $15.00. Cardwell receiving condensers;
11 plate, 00025 mid., $4.25; 317 plate, 00035 mfd.,
$4.75; 21 plate, 0008 mfd.. $5.00; 41 plate, 001 mid,,
$6.00. ALSO QGeneral Radio type 247 W wavemeter
and filter, $10.00. Write for quotations on other in-
s:-ﬂtruments. Herbert Isaacson, 515-8Cth St., Brooklyn,
N, Y.

SEVERAL 50 WATTERS $13 each. 1-250 w‘atter .”942.
Radio Corporation .tubes, excellent condition. £,
Yail, 1761 State St., Schenectady, N, ¥.

PORCELAIN INSULATORS—(QST No. 6) only 90¢.
&l}y pay more? Lorain Radie Supply Co., Lorain,
hio.

in the set
There’s a veason.
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REINARTZ ONE TUBE. Heard west coast regularly, BDNQ—Franik F., Babb, 1307 8. Fountain Ave., Spring-
'4,“,13- 2 CNH field, ©hio.
WESTERN ELECTRIC 10A. loud speaking outfit cost ::},?3,;1:1 £. Stuffiebeam, 1419 Logan Ave. Marinette,

$161, sell $105; complete. Grebe (RS and 2-step cost

%125, sell $75. Also lot of receiving parts. Jacob G.
Harden. Greenwood, Ind.
LUNUSUAL BARGAINS—-Navy 8 watt fone sets.

Original cases. Complete with dynamotor, transmitter
for fone, cw, icw, two microfones, keys, tubes, efc.
Yery compact and operates from 12 volt battery, $75.
General Electric 350 volt .143 ampere dynamotors for
12 volts $18. with filter. Hxcellent condition. Follow-
g brand new, General Electric 1500 voit dynamotors
433 ampere for 24 velt supply 394‘3 Holtzer-{:abot
300 volt .07 ampere for 12 volts; $22, Any of above
adapted for belt drive $3. additional. !} Crocker-
Wheeler new self excited B00 cycle generators $22.50
. KW used $20. with motors $65.00, Flame proof
keys with blinker light $1.50 UV Z03A tubes $30.
Henry Kienzle, 501 East 84th Street, New York.

WANTED—Large Size Omuigraph, State model, price
and condition. (. L. Jaren, Barrett, Minn.

QR A SECTION
50c siraight. with copy in following
form only: CALL—NAME ADDRESS.
Any other form {akes vegular HAM-
j4;[) rates.

QBHY—aLecm.)rd £,
‘;Vebster f-rove»ﬁ Mo,

Megginson, 28 Orvchard Ave..

1804 Vr»rmont Ave,. Connersville,

"-ABUV-m ioe Homers,
Indiana.

ABZI—Jos. L.

anesota.

!«;elde.
“Lal—mMartm L Monson, Grafton, North Dakota.

‘QLVM— Pﬂwer 2 Watts, Reassigned to Jerome kltter-
man,

Batavia, lowa.
ADLX-~-Chester C,
f. awrence, k.ansas.

Madison,

Jones, 1130 Tennessee Street,

‘&DZQ—-iohn Saxton, 4644 Maryiand Ave., bt Louis,
Q.

YOUR OWN MName, Address

AND STATION ON CALL CARDS
STATIONERY OR RADIOGRAMS

Be individual, Be
 up-to-date. Enjoy

these wneat and
stylish  conven-
iences made. ai-
pecially for YOI,
Good quality ma-

Canadian 1DU—Chas. & Jos. $. MacDonald, Box 458, . E:I-riiin —-t-’.})li(ghegr,
Bathurst, N. B,, Can. . . g ‘%iii _g.f\g;ym{:)r;
if\QB—f“ L Johnson, 23 Owen .. Hartford, Conn: s prices,

"""""" T e W MGNEY REFUNDED
Z“CIAR-IBI&I—” sheldon & .Heap, 132 Atlantie 5t 1 R H P;nfThnroughly satis-
Atlantic, ass ed.

AK—lohn M. Wells. 30 Main Street, South- RA Dl Q«"GR A M ABRL, Emblam
1ZD es 1CAK-—~lohn ells. ain Street, South- . \t7sedd Where Fz-
wridge, Mass. STAT[OI! 9AHO . sxgn?’sirfm i -eteg by
- . S —— — G S, o, e SRR nber,

SALZ—William €. Poole, Qtrs. Post Surgeon, Mit- [N e 1 8 ial! Speciall
rhel Fle[d Hempstead L.ong island, N. VY. , e L § " —— Red(”a"sglnrdf\iack
n(:M—-w(I"mnel|u§ €, Vermeule, Jr., 5 Harrison St., — T grllln;nlnlgt R Hiiz:alz
East Oramze, 1\ J . - ~-__ftypozraphv' neat
Lan, 3GV—A4. G. bxmmons. g2 James 5S¢, Ottawa, Ont. :’;‘ij 1;;)72. 1’33
Canadian 3GG—M, J, Caveney, Lat. 48, Long. 81 near -$2 050 300-$3.60, PREPAID. Government post

TIMMINS, Northern Untario, Lanada

4

38J—Arthur Bennet Cochrane, 317 Maun btree-t, Cris-
held, Maryiand.

4

4HV—Herman B, Lennedy. Cumnock, North Carolmal

SEW—W, Mulford Marsh, 1854 College St., Jackson-
vnlle i"londa.

3

‘;AKX—‘—Durward J Tucker, Wolfe C'lty., Texas. .
406 West Main St.,, Houston,

8BS—Frank G. Atwater, 4

Texas. - .
SUP~—G. £, Coleman, 605 $. 66th 3t., Birmingham,
SHa.

i . s
HAAJ—13566 Vancouver Ave., Burlmga.me, Cal,

»ANQ—Haroid Whitney., Route A, Box 408, Hemet,

td if.
IS

‘uDO—-Nnrman A, Woodford, 440 Tenth Street, Rich-
mond, Calif.

Ban

GUR—Herbert C. Colburn, 448 Dowling Bivd.,
Leandro, Calif,

S8AEJ—C. W, Morgan, 908 W. Bridge 8t, Grand
Hapids, Mich.

BDNL—Kenneth McConnery, Lishon, Ohio.
3CFM—John H. Botbyl, 5i4 HMonroe St, Grand
Haven, Mich.

110 ALWAYS

curds i¢ extra per card. Blue, green or brown call

A8¢ enira. These save time and hring many re-
plies, RADIOGRAMS:

Printed in black on good auality sanary colored
hond paper, The kind all amateurs enjoy receiving,
They give yvour messages personality.

now. 100 only 81.75; 200-$2.75:300-£3.60,

PAID. (Glned in pads 20¢ per hundred extra.

These are all the rage,

LETTERHEADS and ENVELOPES:
Good  guality elear white amooth surface bond
paper—aexact kind we use on our own business and
versonal siationery. Rlack printing. Neatly ar-
ranged to please and be appropriate for amateurs.
Yuoa will be more than pioaw—rk Letterheads 86 =

Envelopes §3%° 100 of each only
2.25: 200 of each only ;300 of each only
#4.45 PREPAID, Daouble iem{th‘% 814 x 11 for u5¢
per hundred extra. individual radio stationery

vnu envied by vour
without your own

wives you presiige and makes
friends. .You ecant afford to
%fﬂrmnerv 4t Lhese low prices,
LOGS {(a Personal Rece
All amateurs gay these Loys are not ouly a Iux-
nrious convenience but s necessity, They zan't
wet along without them. ideal to save or to mail
o your friends. Hach sheet contains your name,
address and stavion, Heparate columns for the
eall, time received, retuarks and other desired in-
formation. Printed on good guality bond paper,
100 only $1.75; 200-%2.75; 500-%3.60 PREPAID
Glued in pads 25¢ per hundred exira. Once ‘ou
use these you will never be without them,
Send grder with check or money order today—NOW
RADIO PRINTERS, Dept. 14, Mendota, Iil.
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Rose Radio & WKlee. Supplies....................82
Rusonite Produets Corb....oviviiconnresasne,. .92

Shamrock Mfg. Co. . .98
Signal Elec, Mfg. P
Hta-Rite Battery Co... . ... 102
Stromberx-Carlson Telephone Mfg, Co....... . 90
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Veseo Radio sShop..... ... ... ... cessatas e, 104
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Awmrad Radio Unit, emovesd from Console
Cahinet, to show Hra tlevatat and Bradievieak:
siounted in frong of detector tube

s e
————

1 Amrad Adopts Both Bradleystat and Bradleyleak!

The Amrad Jewel—Italian Renaissance Period Art Model

LL of the more expensive Amrad receiving sets,
including the beautiful Jewel Console models,
are now equipped with Bradleystats and Bradley-
leaks! The noisy wire rheostats have given way to
the noiseless Bradleystat. The old type of grid leak is
replaced by the stepless Bradleyleak. The periect fila-
ment control of the Bradleystat means greater range
and louder reception. The stepless grid leak adjust-
ment of the Bradleyleak, from !4
to 10 megohms, means higher tube
etliciency.
The Console models, with self-con-
tained loud speaker, battery com-
partment,and highly perfected tuner,
are made more selective with the
uitra-fine tilament and grid control,
so essential for long range reception.

Send fmr the latest bulletins
on closer tuning and per-
Ject grid leak control

: Is Now Equipped With Ultra-Fine Tuning Control

OUR radio receiving set will afford new possi-

bilities and new thrills if equipped with Bradley-
stats and Bradleyleaks. Many radio dealers replace
the wire rheostzts of ready-built sets with Bradleystats,
and they invariably recommend them to set builders
who seek the best in radio,

The Bradleyleak has the endorsement of Amrad, Flew-
elling, i\ennedy,Crosley.Clarkson Cockuday, and other
radio engineers. It is pronounced
“the perfect grid leak” by all users.

Get the benefit of the graphite disc
design by avoiding all substitutes.
Carbon or metallic powder was
abandoned, years ago, us impractical
and unreliable. Insist that your dealer
supply you with the genuine Brad-
leystat and Bradleyleak.

@Lﬂm

There is no substitute for
the scienti) cally-treatcd
graphite discs

THE ALLEN-BRADLEY CO. HAS BUILT GRAPHITE DISC RHEOSTATS FOR OVER TWENTY YEARS

ford.
[
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The

®

True Measure of Efficiency
0.1 ohm is the resistance of the

CONNECTICUT
D-10
Triple Range Variable Condenser

at a capacity of 330 micro-microfarads on a wave length of 215
meters.
This is a statement that means something.

Those who know that the losses of a condenser are in direct
proportion to its resistance—

Those who have learned that measurements taken at radio fre-
quency are much more valuable than those taken at audio
frequency—

Those who can see the importance of judging the efficiency of a
condenser for amateur and broadcast work on results obtained at
a ifrequency in the immediate vicinity of that at which it is to
be used—

Will see in the above the real reason why this condenser should be
used by all who wish to obtain the greatest degree of signal strength
and sensitivity from their receiving equipment.

Three Condensers in One
These three ranges of capacity enable it to take the place of the
ardinary eleven, twenty-three and forty-three plate instruments.
The chart tells the story—
The range indicated by Curve B—from .000075 to .000275

mid.—approximately that of an ecleven plate condenser, 15
secured by wiring into the circuit from posts G and B,

‘The range indicated by Curve A—from .0001 to .U006 mid.—
approximately that of a twenty-three plate_ condenser, is se-
¢cured by wiring into the circuit from posts (v and 2

The range indicated by Curve AB—from 00015 to .00085— [
approximately that of a forty-three plate condenser is sccured e
by bussing A and B and wiring into the circuit from G and B.

FEATURES: Vernier $cale—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 bar.

Send for Bulletin A-104 describing this unique instrument, with
mformaiion and diagrams illustrating its special applzcat:ons.

3
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CONNECTICUT Hiehie COMPANY @

MERIDEN RADIO DIVISION CONNECTICUT
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Fis, . FIG. &.
TUBEJUST BEGINNING TUBE IN FULL
TO CONDUCT CONDUCTION

FORWARD DIRECTION  FORWARD DIRECTION

show what

é“ 'n?

The above Luaboratory photos
actually takes place inside the rectifying
Tube. The small spot on the sine curve below
each view shows the point on the AC wave at
which the photo was taken.

‘The glow in Fig 4, although apparently quite
bright, is due to the negligibly small reverse
current—which is less than 2 milli-amperes
irrespective of the voltage and value oif the
forward current.

iDEAYL FOR

Fie, 4,
TUBE AT REVERSE

FPOTENTIAL SHOWING
LEAKAGE CURRENT

o
o

TUBE AT O POTENTIAL
NO CONDUCTION
EITHER DIRECTION

The *8” Tube used was the standard AMRAD
No. 4000, excepting only that a specially con-
structed cathode of gauze wag utilized to per-
mit photographs being taken. A zmall amount
of neon was added to the helium within the
tube to give a brilliant red glow. A panchro-
matic film, zensitive to red light, was used to
record the discharge xmage, and a specially
designed shutter running at synchronous
speed with the AC supply, served to cateh the
discharge ur the desired poinis of the cyele.

AMATEURS

“S"” Tubes find ready application in radio transmitting circuits,

in charging Storage ‘B” Batteries,

and wherever DC is de-

sired under conditions requiring dependable performance.

FFhe 4‘b"

Tube has no filament to burn out.

Write for descriptive Bulletin J-2

AMERICAN RADIO AND RESEARCH (ORPORATION

205 College Ave., Medford Hillside, Mass.

AMRAD Dealers in Principal Cities and Towns




Jhe Traffic

Department

F. H. Schnell,
1045 Main St.

Traffic Manager
Hartford, (.,unn

The activity reports of the many men

of the Traflic Department have reached
such volume that it is going te be neces-
saryv to confine reports more toward traflie
routes and messages handled. A good ex-
ample of how the traffic voutes will be
shown is given on page VI of March QST
where the routes of Jowa are cleariy de-
fined.

We must eliminate this mention of so-
and-so0 is now using “a ten watt” set when
really what is meant is two five watt tubes.
The small town gossip must be cut out
and we are to get down to organization
during the coming months.

Each state will have a general resume

of conditions throughout with the irafiic
routes when possible. Hpace in QST is

fearfully limited and there isn’t one half
enough pages to cover everything in de-
tail—hence peneral reports will be the
thing, ”iwur individual veports will con-
tinue as in the past to your D.M. but a
eoncise report will be made up for 9ST.
Watch this, fellows, and lend hand to-
ward bringing this about as quickly as pos-
sible, A good idea of the activity of a
station can be gained from the individual
traflic figures which will appear in the
usual manner. We want nothing but the
snappy news of general interest to =zl in
the future.

TRAFFIC REPORTS FROM A.R.R.L. OFFICTAL

I{ELAY STATIONS

HAPT, 30
3HG, H

upy,

tH RRB,

PF 43 230 85 2CPQ,.

. T: “XBN' o3t 2L & H
‘J.CLW 2 '_

WO. 3 H
‘(‘YX .(YNO

10 “c i

30, SBQT
s aBNG, 1) YAVE,

45 X, 3 ’n

ATLANTIC PIVISION' 8CDI, 138; xBOY, 53
KAKT, ®0; ®DY, 28; RAOX, j16: SRED. 10; ¢PX.
25 ; A(;O 60 ; SDGE, 12 SATG, 58 2DIF, & : “BGZ, 12;
8ARY, RGTF, 7: 8ADS, B8 S( CK, 138 ; 8BYI, 87;
5QC, 46- 8CMN, 62; 8AVU, 7 H YV, 10: SALF, 81
ABIV, 92: HABS. 208 SBDU, 6: 8BKY, 84; SAAF,
11; 8BBP. 23: sDBL, 77: BWR. 3; 8BRM, 6: 8BJA,

18.

ATLANTIC DIVISION: SAEN, 14: 3BOB. 22
878, 6; ¥GC, 21; SCIN, b8; 8BAQ, 13: SEN, #:
. 173 S3LK, 245 BAVM, 53 2Y0, 117:
, b 3ATTV i6; BACY, 21; 3CCX,
26; $BBV. 10: 8BQ, 21; 3CDG, i2: SRIL 8!

CENTRAL DIVISION. 9CZL, 406; 9BRY, 202;
SCTF, 268; WAAW, 267: SAWQ, 201: 9DAY, 141;
9MC, ‘141 ; HAIC, 134; OEFQ, 124 ITW, 117: AHQ.
116; QCMC 106 . QBUO 104 ; QATT 102: 9BUK,
99, QAWU 86; 9US, 84; 9BUH, 81; $DHL, 81 oL,

QST FOR APRIL, 1924

69 ‘%BHH

2 8DOU, 74: 9DVL, 72; 9AP, 72; 0AHT
:() QCSK, 6R; 9BDN, 656: 8BYX, 64,
. :QﬂKH 62 SCBb 81; BLAL-SAKA b1~
‘ . B4 9DGA, 51: 9DBP, 50; SDYN, 50: 9COL,
48: 9CMN, 43: ")AMZ 43 9(}XT, 28 QARM. 36;
ACRX, 34 QBDA, 32; 9ED, 31 QDLO. 30; QCLJ.
29 8CTT, 28; 9OXH, 27: 9WHQ, 27; 9BGC, 26;
SAQD, 25 9AZJ “3 SDHQ, 23; SCSW, 22 .BIZ v
9D, 21 ; thD : 9OLX, 21 9DW§ 20; 9DHQ, 20;
IBFX, 20; SEEG 19 OWX, 17: 9DVW, .l:. DR, 16
VK, 14; 9FIH, 14; QABB, 10' YDWX, 10: 9RJT,
10 QBZQ, 103 ALW, 10 ¥ DBW, 7: 9BTA, 4:
T OBWA, 2: 9AKU, 2 9KD. 1; 8BYN, 636.
(‘f/ ""9 BCHY, 186 RQK 1:8 KAK, 148 HCGKV,
i31: LBKN 112. SA(JP 103 HDKM 95 RCXU,
YWG, 90; RCOT, 88: S8CWP, 77: sBNH, XDLS,
:.Q,KBDM 67 : 8RN, 66 ; 8PL, 62; 4BCHE, b1 ; VD 50
#ORC, 49 SCYZ, 425 RRXK, 40: $BHO, ..h~ KUNL,
38; 8COJd, 32; BAAJ, 31; §FU, 29; HAA, 27; SAJD,
23 8AL, 22 8BBNZ, 18; SCSK, 17; DQ 17 ‘KCIE 16
HBUF, 16 8CZT, 15;3BGH, 12;
«TJ, &: SEF, 8,3(4(;)8 37 RUVM, 6 W ; X,
4: &GD,4;8AVN, 4:8BX,4: BC\L Z 8T, 10.9BRK

240 ‘JEAD. 51: 9ARP. 36: 9¢ YQ, 19: 9EIU, 15
aKs, 13 T, 11; 9BVZ, 8 9BJR, 55 lﬂ«l()f«. Y
SUR, A SAFY. 90: 9DJZ-ODER, 64 ALK,

Lt Al 3 ; 4DYT, 4R8: DLW, 40 YHBON, 38,
aC Uq ”9' 9¥YB, 27: “h(‘l 20 4CP. 13 QR &;
9DHJ, 10: 8DCY, 200: BYN, 132; 8DDT, 101; 8CED,
Q'7 ‘«”‘PY 92 ~4(1WK. 91: BAZG. 80; SBNC, 76;

T, 683 SDHQ, 66; ’J4F, B2: 8NX, 61; 8A1H, 50:
x(?F‘Q, ‘f. 48 OCE, 44; 2COPD, 42 8ZH, 37:
wZF. . U8 KI)BO B0; CYS, 17 $SRGO,

7 ‘mAT B BAMS, 2.

aCOF, 24; oMB, 2%; 9BNF,
QCEH, 108’ 9DYR,

34; 8
i3 SBGQ 123 ADGC,

DAKOTA DIVISION:
; OD3W, &7; 9DAW, (02
60; 9BPFIL, 250: 9%T. 109; $NGE. 52; 900C, 2:
9BTL, Z: BD(;V, 22 9DQH, 50; 9BLY, 78 9(.-VV
583 DBIS, 60; 9BQQ, 86; RZG, 14 9C0O, 1087 SAUA,

H X, 35: 9AGB, 40: 9.BQV. 4 QASN, 205
: 9BPN, 283; 9DOE, 258: 9KGW, 208;
2; 9BMR, 98; SAND, 94; 9EGF, 70, 9BAYV,
(3 39: 89BG, 150; 9CKT, v6: 9BOK, 138:
28 ; YAGL, 441 9BRI, 5: 9ADZ, 35: BAEJ, 74;
29; 9EBT,

9BOG,
9AMP, 103; 9CSI, 184; 9DLL, 96 9DNX,

955 9UH, ‘)' ‘JDKB i00; GATM. i1; BACK, 87:
SOLE, 5:
DELTA DHVISION: HAAT, 30; hDAW, 20: bAAC,

38; 5DQ, 19: BAIR, 44; 6YE, 2; KR, 112; 5AGV,
305 BAKP, 27; BAGS, 27; HALV, 34; 5PV, i,

BAST GULF DIVISION: 4KU, 10 ﬂO i2; 4
63 AGZ, 20 4QF, 15: 4AY, 25 4
lFZ 110: 5A0M, 13"- EA( m
3 SADS, 50; SAMH, 75; S5MI, 25;
;0 BZAS, 1b; ‘iA.)B, 86 30I, 1256 éEZ. 105, 412,
T2: 40H, 70; 48B, 48: 4FS ‘7 4ER, 45: AL, 42+
4HN, 307 4BA, 27: 4PU, ig: 4HZ, 15; 4[h 10;
4JZ, 10 48D, 6; 4DP, "." 4BN 5; 4LR, 4:; 4PB,
43 408, 48: 4JA, 85 4()1 : 4SH, 60 4IT, 50; 4RR,
A8y AZA, B: 4EQ, 851 MK 2: 4GO, 55 4BZ, 0y
iRH 10; 4HS, 35: 410 19: 4HS, I2; 4BL, 128;
4CH, 19.

MIDWEST DIVISION:
GICW, 55: ODWE, 32; SCZM, 20
a6 ODXN, 20: OYM. 20: BAAU, 57; 9DZO0, 32;
BCKS, 603 9DAE, 2: DACK, 47; YAHZ, 66; 9AVN,

3 9BDZ, 16: 9BKO, 25: 98BS 41
'o(‘DO, , 225 8CXO0, 8; 8IB, i6; 9DJB, 10;
{ ELZ, 46; 9FM, 123; 988, 21; 98T, 94;
, 20; 9BSX, 87; 9CKB, 20: 9AXD,
g 9FK, 27; 9DJA, 32; 9CHN, 4K
255 OBXC, 168; 408, 92; JAKE, &8 4DXU,
s WAHH, 4h; 9DKY, 47; 9AGY, §5;
H . 2%; 9BLQ, 2; 9CZ0, 115; YACH,
H 138; 9CLQ, 100; DAY, 130; 9DBK, 15;
9AYE, 5 : 9A']‘N 32; 9BWC, 61; 9BGH, 264; 9CTD,
30 SCWEF, 152,

ME

GEKY, s0: 9DRX, 0;
: 9PW, 21: 9BLG,




“76; IBDI :
e LBQL v2: LBUB.
TCQN, 11; 1CRU,

132 i(_‘DO

70 LUTP, oK 2 1‘ IKX, 59 B
23; 18K, idi: 10V, 99 Yo% \

106, TREM. 20; 1KX, 22 AC, éb: 106 ;
166; LBFA, 17: LALL, 8; IBDU. 51: 188, B8:
1AHL, n1; INT, i0: LARL, 86: 1CPN, 90; WV,
iBSZ"1c LBOM, 62, LRI 54s TAWW, 50:
; 1BCU, 50 1CAK 1AST, 1L,
; LLG, 27 2 IBKQ. 6 TAQM.
P iPY, 24} 100 BF Xz,
15: iBE, i4; B8], u mm ,lBLU 7
1EO, ¢: 1AAL. #; 10OBH. 4: 1AJF, 4:

5,

1AOU, 87 1JQ.

NORTHWESTERN DIVISION:

8§44 ; «(xh-ﬁA 1123 TZU, 181:

L .L‘x 100 ¢ 7ABRB,
fhr T

"I‘D 26 7

TAEL, 1% %

. ey 3.

: THR, 20;
. 817 7kiL. 287 TAGF, 6: TRT, ek AR

TCO0,

TGO, 381

6: “AHO 8: TAHZ, 107 7GQ, 14: 'VQ 15 TSN,
TAHK, lz H «PP, 283 w26 “’I‘T A;I)M.
BY, 56; 7EL 86: 1QT. 31: 7JF, 17

: "TOB, 20; LN, 8.
¥ »IFIC DIVISION: 62H. 56: 6BNY, 14; ALY,

: Qit, 6; 6CHVY, 111: 6AFG, 134; 8JX, 11: t:BRO
i hBKO 15 thB ‘5, GHWE, 66: SBWD, %0
eBVZ, ¢; hHEG i; 6ADG, 1: 6CMU, 26: 6HIR, 17
GBPZ, 10; GAQ.D 10; 6MG, 356; 6PL, 38b; DLG. 31

ROANOKE DIVISION: 3BMN, 82; 4KC. 81; 4GW,
725 ., 47; BAUE, 46: sATC, 81; AQKL. 303
hAMD 263 4MV. 25 ATP 20; SDBK, 18; JAIP,
i6; sOXM, 15; 3CA, 7: 4CM, 6 SBBM, &;

BATB, b; 8C QH &

ROCKY MOUNTAIN DIVISION:
OBIIN, B7; 9CAA, 487; 9EEA, 20:
i8b: 9CJY, 140: 9BVO, 1s; 9DTE,
JULD, 47; 9EARE, bl; 9CDE, 18;
B8 : 740, 35; TNR. &,

WEST GULF DIVISION: &NN, 26:
BVVY-RZG, 6; BNK, 82: BZX, 4: 8JT, 7

y: BYE, B6; BADI, %; BMT, 6

0 L, 4687 SAIC, &0; BAJJ,

.uLR 414 ; bQI 34 SAHT. 7%: 58AMB. 25; 5AHC,
43 bAL. 8; BIFX, 46; BALI, 10; SUD, 12 5NW, 104;
SDW, 7 BNY ’J“ FEALJ 41 EQD 84 MgT. b BV

9AMB, 97;
SQL, 50; JAPF,

9CHT, 18; 77

%
»d
<t
=
-3t

79: BRX. 89; SADH, 64 BAMW, 40; BAET. 5; GAGH,
G0 BQY, 118; H SABW, 29;: 5PH, a0; 5AAF 203
5ADV-5TO, 217; BFC, 259: BUY, lh BAJT, 7;

BAFH, 34: 500, 100 ; 5ALJ, 78, 6ZH, 18: BANC, 110;
CE, 76; 04M, 4; h?'AV SNG. 90; EQL 124; BAJB,
26; RED, 7; 8GA, 21 58M, 1s:
i . Ay 5XBF 63 BTW, 7; BFU, 24,

BAHD, b4; BVM B0 BZA, 1:6, BADC, 57 BX, #4.

LANADIAN SECTION

MARITIME DIVIQION "U\R, 1:; 1DQ, 1: tDD,
2 1BQ. 35 1BF. 5; 1BV, 4; 9BL. 18,
YANCOUVER ‘IVIbION DAS, 21:; SAK, 19;
507, 168 40T, & . 16 4CW, 8,
Cancellations and Corrections in and
Additions to Traffic Department,
Directory Printed in Qctober,
1923, January and
March, 1924
Cancellations
lantic Division, Northern Seection—§, »&. —F, B,
tman, 180 Broad St.. R)dze\"ood N,
EASTERN NEW YORK: A.l ‘—~D!‘. E, A, Cyr-
fmx, 319 W, 7ist ®i., New York City.
NDRTHERN NE JERSEY : ADM—R, &
Jnhnﬂnn White Bank, N. 4.
ENTUCKY ~d A. Kolh, 1101 Broadway,
’homsvxl]e K
HIO—~ st., No, 4: (L M. NORWOOD—R., M.
Ivanhoe Ave., ©.M, LM.&TON——P. P.
.D, No. 8.
NESSEE—Dist, No, 2§ (M. KNOXVILLE—

JAdeock, 2000 Washingtlon Ave.,  Knoxville.

Midwest  Dnvision—D. MG, B, Turner,
western  Bell Tel, Co, Bm. 611, Tei. Bide., Fansas
iy, Mo.

NEBRASHEA : ADM.—F G, WRourke, 064

“outh 3%nd mr. Omaha. Nebr.

MISSOURI: A.DM.—Dr, ¢ L. Klenk, 420 Metm-
wolitan  Bide., Louis, Dist, No. L: RS
SAON,

YVERMONT: ADM—R. P, slayton, Conyerse
Hall, Hurlington, ¥t

WASHINGTON @ ADM—K, W, %elnzarlen‘

A219-24th i, Tacoma, Wash, Dist. No. 7:
B.ooAL Mueller, Jr, 219 N. Emerson St Wandt(‘m’e.
No, 4: D.S.—Welter Hemrich, Box 511, Aber-

deen, Wash.
OKTLAHOMA —Dist,

No, 1: M. OKLAHOMA
CITY—Tom  MceMaing, 427 Nelson #Hi., Oklahoma
City. OR.S—IZAT, 527, 5KE, [ No., 4: D.8.—
] [. Boyvette, 111-7th St., Lawton, Okla, 6. -
HDS, BTI.
NORTHERN TE : ADM.—R, {,, Clinkscales.
A, Ha.rclv marillo, Texas. Dist, No, 1:
e 5 Anderson 8., (ree

51X,

23 H OR

J. BAG,
5RO, 51 L No.
E Dist, No. 4:

SO0 THERN TEX 4 Ab
83 Dist. No. 73

No, #: D8, [
han Antonio, Texas, OR.E nu:ME BRE,
SGE, SKG, 538, Dist. No, 2: SAAD, BI7Z.
Additions
Atlantic Diviasi Northern Section: B.A. ®, 3
dohnson, Hox 8 k, B, J.
kAﬁx\TFRN NEW { 5.D.M. 8, M., Glasar.
945 . i%h St.. Brookiyn, N Dist. WNo, 2: .M.
(’rR_L’iN—“’. A, Hchudt, Clermont Ave.
NORTHERN N, J,: ! . Webster,
Irvington, N, ., .
DISTRICT OF COLUMBIA: ADM~—A, B Guod-
all, 1824 Ingleside ‘Perrace, Washington, D.
SOUTHERN N. J.——Dist. No, 8: O.R.8, --340Q.
KENTUCKY: A.DM.—i. €, Xnderson. (Jlenzarty
Barm, Lexington.
MICHIGAN-—Dist, No, 4: M, EALAMAZOO—
L. Prange, 1003 Fhort 3t., ®alamazeo, Mich.

.M. GRAND RAPIDS—H, A. Wesiveer, 94 Nagold
Ht., Grand Rapids, Mich. )
—1 MADISON—H.

WISCONSIN. . -
0.  Breickson, Oakridge Ave., Madison, .M.
Hillegas-Baird, 478 Prairie Ave,,

HENOSHA--[. 8.
Kenosha,

OHIQO—-Dist. No, 2: OR.S.—80TD. ist. No. 8:
(3 M. JFFFERbONVILLE— Farl Ogden, 1518 Spring
St.  OR.S—3DCF. Dist, No. 4: CM. DAYTON—
K, Baird, 34 W. First 8t. .M, CINCINNATTI—Carl

P. Goetw 1128 Atwood Ave, OR.S, 2COJ.
ILLINOIS—Dist. No. #: O.R.S.--9DLO. Dist.

No. B: O.R.8.-90KS, QLBQ

«-KBDKQ. 9&6&_‘!,

D,

850, DAKOTA—Dist. No. 1: (.R.8
4BCG, 9BG, 9CKT, Dist. No, Z: «
NOQ. DAKOTA—Dist. No,
MINNESOTA—Dist. No. 8:
TENNESSEE—Ivst, No, 8:

d. B. Hoss, 1820 Hast Fifth £
GEORGIA ist. No, 1: QR
FLORIDA. ist. No. 1: OR §
3t OLR.S 3 Dist. No. 3: 44 %, 4F
VERMONT:  A.D.M.—W, W. Hall 2315 Union
$t., Burlington, R
WASHINGTON: ADM.—kverett  Kick,

3808

Hoyt Ave, Everett. Dist. No. 7: D.S.—i, ¢, Mo

Clure, Leavenworth, Wash, .
MONTANA~—Dist, No, 2: O
ORLAHOMA—Digt, No, 1:

Husley. 228 South 3rd St.
- Austm, 1289 8, St Louis A b £
Ds—P, ! 1. Box 602, Ada, Okla. Dist. No.
43 NS .—W TG, Green, 705 Monneti Ave., Norman,
Qkla,

ATLANTIC DIVISION

. H, Stewart, Mgr.

Considerable  pickup in  business is noted with
tilager ai the heim of Buslern New ‘u.vrx. HBronx
stations eeporting  were JONG, 2O X, IFE, LEE,
HOVE, and 20WR WR it now C.M. of eniire

Bronx sud ihis will correst the
appeared las,

g active ale,

tli‘lpl‘(-‘n ion  that
mouth sbout the fome stutions not
Brooklyn is Vc(““ represented by
20HY, 20JRB, 2PF, SWE, ABN, 20DP, 2DL,
WG, 20WO, 2CLA, 2CLW, and 28BEG. 2CHY i
the new € M. of Brooklyn, Mthex changes will be
made as required to bring wbout a high stundard of

efficiency in this section.
Manhattan stations reporting ave ZKR, 208L, DI,
QST FOR APRIL, 1924
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2XNA, and 2CHK. 2T8 is resigning as CM. and a
new man will he apypointed to fill the vaeaney He-
ports were received from 2ADJ, 2CAJ, 2AGC, "LEV,
ACZN, and P.  Yueens slations reporting  are
aCNH, 207TN, ZBCK, 2BNC, 2AVE, and 208X,
2CXB is the only reporting M:ntion from Long
Island.

L‘AWF is the only active stafiun in Albany at

t. Nr. 4% 20PA and 20WJ have been closed
down ZAGS, HAPU, anud 8BAVJI had goud reports
but 2GK leads in tratBe. What's the matter with
2XQ, 20GJ, 2ADM, 2CKN, 2MX, 2BXW, SAOQL
“DDG and KBQH?

There was no report from Western New York
and there is woing o he @ new A.D M, unless
FAWP -=paps out of his siumber m‘onto' Digtriet

of Columbia: Keports were received from 3HS, 3BSRB,
3BWT, and 3PZ., Trathc hsm fallen off due to the
experimentation going on in this section. 3JJ s
lost from us for a while as is 8811, Fivery station
is ohserving the auiet hours and wave-length law
rigidlv. No other reports were received.
MARYLAND—8APT is operating under the catl
27D, 3LG surely is doing good DX, 3WF, 3AJD,
8PH, 3DQ, and 4FK are doing their usnal seood work.
AMF has been comnletely rebuilt,  $TE uses French
thbes and gets out FB. as i iTF on his 50 wafter
The ten wafters are $BMO, 3ABK, 3CDU, 3UZ,
JBCK, SUHB, and 3GL, all of whlch are dumg‘ aX-
cellent wark., 3UJC is mcreasmg to a 100 watter
and will have & new antenna. 3CJW is using a
80 watter. 3LL wets out well on a five 288 s
back with us again. 3SF will cpen up h CGW.
and this will he the puassing of the last DX spark.
3B1T and 8AM are seldom on. Delaware: Practically
every station is inactive due to some cause or an-

other. Thers iz nothing further to suy. i
EASTERN PENNSYLVANIA—Dist. No. {: 2B0OB
has changed over to a master oscillator. 3AEN is

eonfined to his home
cough and hives,

with chicken-pox, whooping
AGC is slepping out to the west

eoust.

Dist. No. 2: 83Y0 worked several Rritish stations
aud ig_getting out FB. 'Tube trouble reduced total
h 8BNU. ALK and 3AXM are veaching out in fine
shape.

blst No. 4: 3CHG is heard in all districts using

& 10-watter. 3720 has a schedule
portable station 301 in Sarasota, Fla.

THst. No. 5: BACY is the only station reporting.
The distriet is well represented but fail to report.
(Step out fellows and boost the district!) Harris.

with 8ZZ and

HOW MUCH

1211:14
rcoct}\fsrea

REPORTER

SPACE ON THIS
MURDER , 80SS ?

burg is always on the job, 3JCCX and 3BBV carry
the work through in iine shape.

Dist. No. 6: sBIR is rushing the completion of a
50 watt sex. 5XN s supplanting the 2ZKW spark
for a B0 watt tube set.

Philadelphia: A large amount of fraific is passing
through here and not being reported. The A.D.M.
i8 really asnuamed to wrile up a report when Phila.
has such 2 vpoor showing for the size of the city.
Nothing to report as usual.

Dist. No, <3 I i reaching out fine with his
H-watter ?‘BU‘( tried to put up a 60 ft. pole but
ihe darned thing busted. Hi,

WESTERN PENNSYLVANIA—Dist, No. §: 3A0X
ot his cull back asnd is operating., 3A]J ro:-buut
his transmitter sand installed a coanterpoise and is
working a daylight suhedule with 8CCK.

Dist. No. 8: O.R.8. certificates have been received
for 3JW, VN and 8CDC. %ASB was one of the
most  successful in recelving  Buropean amateurs.
RBZC has taken back his sink rectifier and is bust-
ing up the sther again as per usual. &VN, 3CKM,

8VQ, 80E0, 8CUV, SUNW, sBW, SLJ and the other
QST FOR APRIL, 1924

regulars are heurd aut intervals doing their «tuff
in good shape. ®VE has been tearing things loose
with the 250 watter and a sink veetifier. By the
time this appears in print. the vld station of RZD,
SVE, sXW will be u matter of history. The com--
bination of events including MO’s plans to move,
and medicul xchoal for WX, makes a disbandment
necessary, Mr. Wiggin will take his old call x2D

TIAVE JOUR )
PLANING DOW
By “AO

A
PLANER (N A
FURNITURE FACTORN

with him, while Westervelt will keep his cull, sVE,
at the preseni location.

*BRL is rebuiiding two 250-watters. S%AYW is a
new station. 2CFB has been busy with school. #BED
blew out his motor generator and has been straight
A.C. ¥PX received cards from every district. 3AGO
has beenn doing early morning operating.

Dist. No. 10: RBADS is reaching out in good shape.
SCBH is on uvhnee in a while. SBHA i3 using fone
3 *iuswely 2BYI is rvanhmg out & little hetter.
SCCK is reaching out FB with a 20-watter. 8BRB
is having tuff luck getting his set to perc. $XBI-
#BJV is handling traffic on a wave-length of 176
meters Sehedule for traffic west has been arranged

with 9CJC. SABS is back on the air und is hand-
lmg trafic in his usual reliable wanner. #BKY
guarantees guick delivery of traffic coming his way.
sBDU finds that lower wave-lengths are giving best
results and stations will find this station on 180
meters for traffic. SAAF has been gelting out in
great fashion on low wave und reports good re-
sults but little iraffic moving his way. SDBL is
handling his portion of traffic in a very creditable
manner. XBBP has suceeeded in getting a pure
D.¢. note and is getting out into the wilderness
in good shape. SBRM has heen unable to work
execept on Saturday and Sunday nights. §BJA is
beginning to get into his old stride.

CENTRAL DIVISION
R. H. G. Mathews, Mgr.

OHIO—Dist. No. 1' RAVN' is back on spark.
8AA has been connecting up with ZAWL. 8BCF
has QRM from YLs. 2GD is running short of B-

watters. BCCIL, on a-20-watter is knocking oif 6's
often, BZY.-80A has trouble with his chem-rectifiers
freezing.

Dist, No. 2: 8BNH has a good msg. total.

Dist. No. 4: sDBM complains of no iraffic.
ABXX worked 4AF on fone with a BO.watter in
daylight. %RY is handling lots of trafic at BZE-
BY AR, ¢

Dist. No. 4: Twn stations report from Cincinnati,

8C0OJ and 8ZAB, the latter handling 445 messages.
(FB.) 2CWR blew his tubes but will be on soon.
20N, i still - going on top noteh speed. 2CVD,
ARV for traffic at neon and 3:30-5:00 P.M. He
was reported by 4AQ in New ?eﬂland and using
only two B-watters., BBOG with a b0-waiter is reach-
ing out in good shape. 8CZX is o on ut week-
ends, on account of school.  #DC s wtill having
trouble with that pensrator. GVM i3 handling

traffic.

Dist. No. 5: 8GZ shot all his tubes, but peeled
off 209 msgs. SCWP’s  l00-watter does not perk
auite right. 8TJ is using C.W. and spark., 8PL
blew himself and wot a (irebe 18, $YBYN handled
636 msgs. #AT, SCRC, 8EF report nothing startling.
BBVX is planning pusting up a conical ecage an-
tenna in an effort to inerease his range. ®JU moved
his station back to his home,

SOUTHERN INDIANA—Dist. No. 3: 0BRK is
handlmg most of the traffic in the southern part
of the state. 9ES has a bO-watter aund is reported -
QSA in all distriets.
Haute. OBVZ is getting out FRBR, 9ARP has in-

creased to a £0 watter, ¢VC has a 10-watter going
1

208G blossomed out at Terre -



good. S0ZS is threatening o quit business. 9UR’s
traffic has fallen oif due Lo fooling with short wave
stuff and forgetting the oild combination when he
wanted to wet back in the 190 meter wame. 9BP’s
wife loft town for iwo weeks and he spent all of
the time he wasn't cooking out in the barn with
the muttlers clamped on his ears, He was rewarded
with a uhﬁax of vne and tives.

Dist. No. 5: YBBL has a 10-watt sef
struction. YEIL hand!nd 15 messages.

EENTUCKY— . Anderson, Glengarry Harm,
Luxington, has b - appomted ADM.

THst. No. 2 SE has worked several 68, and
8, aso Can. 5GO.  UCTU handies uuite a bit of

under con-

1A =
a RM MDST
WiSH HE HAD THAT]

srailic on u five-watter. UEI is doing consistent work
with & 30-watter. 9CAP will be on the air again
a8 _soon as he inakes some minor trepairs.

WISCONSIN—I¥st. No. L: 9ATO did well handling
draffic for the railroad during the siorm. He
operntes on schedule with 4FZ, 9EHB =zad 9BQJ.
9GVI did some railroad work. 9DTK doesn’t pile
up a heavy msg. loial, but they are h st-to-good-
ness  messages, 9IR’s e O s
may rejoice! KLV lost an seriai and OKKR fost
o mast, same at OBFY and YDKS. HOGE says jél
meters is the berries for DX, 9CKW says 110 s
better,

Dhst. No. 2: T §,

W. Eelley of Madison has re-

signed s M., and H. Q. Brickson, 9DKS has
b appointed. L. &. Baird bas been appointed
. of Kenosha. Masts are at Y9CHE, 9KGW.
Z and 9AZA. (Tuff fellowsl) ODWP
wants to pound brass on apark but is ulraid
of ihe B.C.L.s.

Dist. No. Z: 9BMU and 9/ were the heroes
at Bheboygan locating lost hoais, lost trains, e«fc.
QART and 9BUJ are doing good work on spark.

and 9BCH buried a fiver. 9BCH handled

with every distriet.

. No. 4: 0ZY did creditable work during the
storm  keeping operators on  duy and night and

handling traffic for the Northwestern R.R. to Chicago.

9PJ niso assisted. 8AYN has dayviight schedule
with Superior. ©CLF, 9ATT and OEIL are going
strong.  HEEM  und URSO are uew ORS,

Dist. No. §: WGD und 9CYG handle most of fhe
traffie,

NORTHERN INDIANA—Dist, No. 1: 9UB is

rebuilding and will use four Hi-watter with battery
plate supply. 9DCE is using a 100-watter. SCNV
i rebuilding his set again., 9AMJ is working on

fone, 9RBGF i= doing wvery good work on  150-
wcters.  2CLN is frozen in for the rest of the
winter. $AZX pushed over to British 20P and
2KF. %UUI handled a nice bunch.

Dist. Ne. 2: 9DYT reports 48 wmessages. 9BON
v

i operstion again.  ODHI,
irk is buck on the job again,
active station. 9DJL moved hi
Phi figma fraternity House., 9
to atraight C.W. on a S-watter.

his % kow.
s the only
S-watter to the
V i changing

MICHIGAN—D No, 1: 2DGO is starting to
reach  out OK. tAMS s in operation onm north
route,  KDAT s 1 the air regularly.  =DBO s
trying out  the 3 tubes, B8AH worked Alaska

ca in January. BCWK worked 4JE on o a 10-

watter,

Dist is out of commission due o
that & sOFPQ and SBNC  handled
traflic \ZWFE:A theu' vities when telephone lines

were down in the recent storm.
g with 1L on his Y kow, CY i
pounding brass with 200 msgs this month,  SDDT
hands in 101 mwsgs and is blowing big holes in the

iment-

ether on low power. &CPY will he going strong
again  with new  aerial and 8 "ﬁﬂ-wmtﬁr SUZE
s6ill elimbg  in DX vecords and handled 89 rmsgs.
BCPD  reperts 42 msgs and plenty of DX, BAZG
handed in 80 msags. SBGO hands in 13 wmsgs.
fBGO is s real ham with A.R.R.L. apirit 100%.
“DGC hands in 7 mses ([‘hats bpttm‘n none,
OM.) 32ZAG blew all tubes and is waiting for some
new 50° ACP has sold out. SCGM i laid up with
appendicitis,  HAYJ, 2ACO, HAKB, DKF, sBFW,

RCQS sre ‘111 W ng again.

Dst. No. 4i: Only station repnrtmg is WCRE,

[LLINOI%——-I'H? No. 1: 8leet storms took down
s many aerials ihat the distriet is very low in
msy, total. OBIZ hay been experimenting with
eoupled eircuits and reports better gesults than with
aingle tuned ckts und also that he dnes hettor with
D.C. than R.AC, 9DAY works all distriets but

6th on fone.
QOTF blew six S-watter during the

Dyst. No. 4:
storm work, 9AHQ is going good as usual, $AMK

B on with a 500 cyele ICW using a quarter k.w.
mbe., HAHO is off because of plate transformer
BANC BATTLE CREEK

MAICH: (S A
" CHEMIST
IN A FooD
. FACTORY
& W DOUST
ity PN PP a0
= & ST
and tube trouble. 9BTA blew bhis {ifties and is

going back to llVf‘!’% i‘or & while. ODRY and DRI
Hre  mat : wus wrecked by the
was the big pole at WRJTs, 9NXL
beeir on fuirly conmswntly rking every dis-
i B and 7. 9AIC s Qb(‘) with the wist
const, DLO has been appointed OLR.8. 8DVL is
c!SO Chicago. % BRX s doing wood daylight work
having worked SCAA in Denver on fone at that
time sand also works =zl ﬂmtrwts at night, as well
as heing heurd by Cubs and WNP. $%ARM had his
aerial da xl by the storm, 9DYN lost u towsr
but is working out = master ose. set on the pe-
mains of the antenna. 9CA lost the vertical cone
and big tower but is putiing up sn enameled wire
of the same dimensions with the pole wne foot
higher, which puts him up to 101 feet.

Dist. No. %: YAWQ heads the msg. column with
the Fm‘ye:t total although 9MC is not far behind.
9EFQ has the sinking 3%.00 feoling twice this
month but will _be on  soon, “TW changes from
Meissner to DJH. and s getting better resuits.
ACMN sends in his 18th consecutive report. He
and 9OMN are the only active stations in (iranite
City. 9ATT has his set perking fine and comes
in with a good veport. 9AHK will have itwo ops.
9BYX has u new P, and a new receiver perking
FB. 9EAC and 9AKA have joined forces for =
S0-wautt bottle, 9CMN, the old reliable, strnek hard
fuck and turns in 43 msgs. ACRX blew & Kenotron.
ACSW is a new comer,

Dist. No. 4: 2AP is bhack in the amateur ranks
and does Iots of DX, 9CLJ blew a fiver and is
now waiting for ihe arrival of a §0. 3COX is
doing the biz with 106 real msgs. this month on
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spark, 791)WS using X tubes and 3 fivers gets
better DX, SDCR s installing & iubes for work
on 176 meters. wDHZ is working the spark con-

sistently, 9DKH has S tubes and does fine work on
3 fivers. 9AQA has come back and is remodelling
his receiver for low waves, 9BGC econtinues to do
good work on 176 meters, $DOG put up a new
/P and is doing well considering his location.
9BCB is  ygoing again with A.C. on_ two-flvers.
SASD built a % ckt receiver and heard French 8AB
and British SSH right off the bat. 9DQU was
heard in New Zealand and France.

Dist. No. 6: DAKU is trying to get a 100-waiter
to reach the far edges. SEBH says DX iz good
but traffic not coming his way. 9EHQ blew &
bottle. 9BUO dumped his car over but comes
through with the best report of the month.

Dist. No. 7: H. Kimbark has just been ap-
pointed .M. of Evanston. 9AMZ is owned in

partnership by BE. W. Kimback and H. B. Smith
of SAPK and with 50 watts wkd. 4JE and all
districts with the exception of the &6th., 9BRE

with 50 watis worked all districts but the sixth.
OBP burned out u few fifties. Page was surprised
to listen in and hear a apark coil working 9EDZ
and signing 9BP., “Aha” he thought, “U must
have an echo.,” YEDZ found the QRA and 9EDZ
and 9PB visited sed QRA. The spark coil has not
been on since, The fellow did not think that he
was doing anything wrong. 9DBF has a new, 60-ft.
mast like 9ALZ's. He worked three sixes in one
night with » 100~ watter. YEEG warked hB("L and
was heard hy three sixes. YED helped in train
dispatching all day February 5th. He burned out
all his b-watters, and used all three receiving tubes
all different in parallel rest of the day. Has worked
all American district but 68 and 7, and Can. 3rd
with these reng. wbes. 9EDG has been on with
C.W. as in DJASA, 9AER has CW. and fone.
4DHQ is = BO-watter. He burned out his plate
transformer. 9VK has a new 200-watter. 9CLX
is working 68 on one b0-watter. 9DIL and 9BEF
are still wsing spark. %AVL and 9COW are new
stations working good DX. 9CVS is radiating 11
amps on four-b0-watters. 9AOL aund 9GL are both
on the air now, ‘Traffic in Chicago has been very
slow. 9AAW leads the list. 9FLB has been spend-
ing most of his time getting a 100.watter working
9BEF helped 338 aiong. Z0D has been exploring
the lower waves under his new call 9XBA. 9CFD
has been spending most of his time hunting up
fi-watters, of which he uses two as long as they
jast. QOTT received a report from British 288
vepurting his 5 {7) watter. 9AZJ put 23 msgs.
through. 9BFX ran up a total of 20 msgs with
his B-watter. 9DWX has been having a Jot of
fun with his iwo new fifties, and handled only 10
msgs. 9.7 did fine work during the storm for
the 0. & N. Y. RY. 9US is back on the air,

DAKOTA DIVISION
N. H. Jensen, Mgr.

MINNESOTA—Dist. No. 1: A fotal of 1113 mes-
sages were handled. 9DOE heads lhe list with
253, Tratfie iz moving in great shape and increasing
every month. 9DXT i3 a commercial operator and
will do some fine work for his end of the range.
Routes io Canada und to the west are being kept
open, 'The jumps are now only about 100 miles
between stations and in the mosi difficult sieps the
stations are v _about B0 miles apart.

Dist. No. ADSW econtinues as the wmost econ-
sintent station, although not high in traffic handled.
Rubher stamp wmessages are all being QSK’d and
short calling rules are being ohserved., &tations
doing mood work are 9CAJ. YBNF, 9CEH, 9DYR,
4DSW, YEGG, °CMT, 9DDP. Other stations in the
district outside of the SMRA who are doing good
work ure BCOF. and 9MB. 'The latter station does
daylight work at 6:40 AM. and from 4 io 5:80

.M.

Dist. No, 3: Stations which did good storm work
are 9BLY, 0APE, ¢BMX, 9Z7T, 9BFT and YAUA.
‘These stations and any others taking part in this
important work deserve commendation. 2CVV burned
up his plate iransformer. 9DPX is on the air with
& wgreater punch, 9DEV ir having trouble frying
to wet his rectified juice filtered, 9ZG has been
heard m France with Jess than 45 watts input.
IDGW is now 9HM. 9XAX has worked 14 districts
and France on 115 meters.

NORTH DAKOTA—Dist. No. 1: Nearly every
man in the distriet put his shoulder fo the wheel
this month with the result that a« total of 0§58

messures were handled, the largest this season, This
ree number is due in part to the good work of
GAMP and CUST. ¢EBT has been having his troubles
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with filaments, resorting to the wse of fuses whichk
blew as fast us replaced. ‘The key has been for-
saken for phone by 9AUT, HUH felt the eall of
the ether too keenly and reconsidered ullowing the
stution to remain idle until summer. The broken
pole was repaired and with the assistance of W4T,
on a visit in Fargo, the rectifier was put in shape
and operations begun. A daylight route is being
engineered by 9AEJ and has proved a worth-while
means of gettmg traffic through.

Dist. No. : 1. H. Weeks is moving back 1o
Fargo. ?SDKB did some wonderful work while
located at Minot. 9ACK continues to do good work.
9AFM and 9DLE report some iraffic.

SOUTH DAKOTA~—Dist. No. 1: 9BG is doing
consistent work and deserves a lot of credit. 9CKT
iz doing good work, but his message fotal has
suffered due to school work. 9BOF is QSO both
consts.  9DKQ continues to do the most consistent
work. 9BCG with s b-watter has worked distances
of 1100 miles. 9EHC will be combined with 8BCC.
9AYD has installed a generator. 9DIY is a new
station, 9BNH vontinues to do consistent work.

Dist. No. Z: 9AGL did good work during the
month. YAHT-9TM is doing well on a wave-length
of 160 meters and is getting very good resulta
with one 5 watt tube. 9BRI blew his 50 and is
getting along with a five temporarily. 9CGA is
getting five amps into the antenna on a 60-watter,
DELTA DIVISION

W. Rodgers, Mgr.

MISSISSIPPI—Meridian; BAGS reports 27 mess«
ages and has nothing else to say., BAKP used a §-
watter and works into the Eighth and Ninth districts
easily on & bum aerial, *Christmas Card” 5AGV,
complains that fellows have no trafic for him,
Opening routes through Mobile, New Orleans and
Meridian. (Slip him your messages, fellows—ID.M.)
6KR gets them off the hook every night—kills one
of ‘em. bHAFV used 400 volts “B” batteries and gets
out all over the map. BAIR is “poing sum” and got
away with 44 messages. BYE has been out of com-
mission most of the month.

TENNESSEE—Memphis: SALV works hoth coasts.
6PV has dropped to & very low wave and gets all
over the country. 5MB-XAT reports that following
a visit from the Inspector things have heen quiet.

ARRKANSAS—EDQ modestly reports 19 rmessages
and hlames hix low number to his sharp wave.
SADW h to QRT for exams. GAAC handled 48
his first month

LOUISIANA—Baton Rouge; 5AAT wasn't on
much, AAT is going to be & commercial until next
winter, 80 we will miss his fist until then.

GET THIS MEN: The new O.R.S. certificates are
being distributed. ©Only the worthy stations ean get
these appointments. If you have a wood station, and
this does necessarily mean a powerful ovune, write
us for an application blank—maybe you can land one
of these swell certificates for your station.

EAST GU DIVISION
H. L. Reid, Mgr.

GEORGIA—4JD  und uD'I‘ have taken hold of
LaGrange to put it on the map. 4DT opened up
with a 10-watter and 4JD with a five, 4LG staried
up on # five-watter. 4AY has blown a couple of
5-watters, but this did not stop him us he put in
an amplifying tube and worked a “one”. 4FZ is
using au lh-watter in the set he won at the Atlantia
Convention. A good route o Florida is through
this station. 4RW is going good. 4BZ has busted
jonse and has communicated with «ix Fuglish
stfations and French BAB, 4QF lost wone of his
fifties.

SOUTH CAROLINA—4JX is trying to find some
means of rectifying the juice and in the meantime
the station is silent. Spartanburg has three sta-
tions, 45H, 4IT and 4RR. .

PORTO RICO—Porto Rico and Cuba have heen
connected via amateur radio. Communication was
definitely  estublished early this month  between
tuban SDW located at Santiago and 401 at San
Juan. This will atford Portorican amateurs an
opportunity to talk to foreign countries in their
nutive language. 4JF, with 150-watter is handling
most of the traffic with the mainland. new
transmitter has been put un at 4RJ.

FLORIDA—4XE, owned by Mr. Cooper and 41U
is using one H0-watter on 90 and 150 meters, and
has been QS0 FEurope. 4FS dropped to 150 meters
?aré) worked TAF, YHG, 6BUY, 6CMR, and Canadian
i) 0

District No. 1: 4KW reaches ont consistently and
has been reported many times QSA in Cuba., 4ER

v



Porto Rico and Cuoba,
¢ Erench B3AB und
indoor antenna. s
ter and does dayiight DX,
S0-wairer with storage battery pime %unpiv,
» daily daviight s(heduleq ith L

[ nmev. thrmwh

ck on the air soon.
and a station ai

ion_to practical use
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in t}\e Eine and skvq.ns up' this month

Mv-ﬂvmne smti his ymrrner t&rv

;‘md handlpd r",,"_:,

Mob\le s Qsﬂ Havana.

Povter H Quinby, Mgr.

omes the manager of

I‘ﬁp dewesr wﬂl he B\ent mg t up on fop
If Qumbv has wnything to say about it and all that
i needed is the whole support of the manv mdwxriual
ﬁmtu[)ms throughout the division, R

is wuorking the east
QBSX xs pmvmg to bhe 8 nrom&amz

.KB WAXD, 9HE, 1K,

. 9BGH Pﬂmrts the mutmt
p GDBK, 9AYE and ‘)BRS are on dutv
ADBKR hears toremn siations with one tub
in the recent storm, (.
IDKY and 9AMT on in Masnn

masts blew down
reports WELQ, RAST,
City.  8AOT has wsold his
100-watier wow, 50 watter and
e o sRDI and 9DXU have been out of

S MOINES
cAN SURE PLAY A WICKED

Also QAE nt Bonne was heard the same
Fngland when using &

i 9DRW are the
9DLT is erecting new masts.

MISSOTRI—9CTG
iions handling traffie.
i doing rnmarkable
OEX is out of com-
1Y M lnst a mast_and will move the sta-
QCRM reporis 86 msgs on
ZH gaVe up ths commercial operating and
*h ut 9BZH )l night, every night. 9CH

igain operating and gewting out well on » 1.
_ UBUL has a daviight scheduie w«th SCOE
crating  daily  and ood

O 5t
fone & LOC.W.
operated by 9
ABLW reports 1
ter, works 48 in daylight,
NSAS—The ng certainiy hrnuﬁ'ht hmm the
i this month, ]
LW—ALL OF
ate this onee
nushea through
VN E
lmik with
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Two Sundays,
v # bBewatter breathed s
e i shack. DCFT gob in hm

SehC INDIANOLA mwﬁ
1S A PRINTER.(HE s&v.
THPE ALt DAY
N’W SETS WP
WNITH BIS
SET EVEQY
HITE )

% "t%’

i 7
77

80

with the B.C.L.s and they iried to shut him up
from & P.M. uncil 12:80 AM. The pt. of Navie
ion explained to them in such u way that their
heurts softened and all s OK, 4CZW has lweu V\f‘ﬂrd
in B ecountries. YOOV continues tn zhe
as usnal. 9BEZ and his freak

thing, He s indine in
survives u B0 and two
his mast bit the dust. 3
BAYM is heard at intervals. is s up
ith a 10-watier soon. HBEP do himseif credit
with a B-walter, 9IW ix heard from. $SAIM son-
tinues to lead the way in DX, OBFU executed s
S-watter and now turns to 50, SAVG works {rom
IXAQ to 6XAD with ease. “AYP uses 1500 volts
on  an  innocent & & late bulletin
report is  very pounds  away
snd sets the vest of us an example. 9CZW
the April fool candy this month with 9BVN so close
he had better look to his laurels. 90AD heard WNP.
SAOG blew s 30 berry fire bottle and suceeeded in
bringing back to life n dead one. 9CGM will ~oon
he om with a bung., SBVV zeni in a dandy report,
(FB, OM.)

NEW ENGLAND DIVISION
i, Verm va, Mgr.

NEW HAMPSHIRF- IGL wins the bet this month
and wualks off with 2 iotal of 205. This iy about
the largest totai a1 New Hampshire siation ever
t"&‘LmNé‘vf The AD.M. reporta as follows: 1BNK,
AVL T3 LARV., 14 TATI, K7, 1¥YDB did

5 work and mpper} l"‘lT 130, That's
: and IBJF. 83 iBTF busted the

B). .
air to mpwx\ hardling 1%0.

VERMONT— . [’ Slayton has packed his bag
and gone io Filorida fo college. 30 Wm 'M\ Hall

has heen appointed to iuzke ihe mb of
LARY handled 42 messapes,  1CQM b
out of 8 Hewatter, | seted
the Poultney Exec. Radio Council. (AOZ
using & veceiving seb ss 4 transmitter. 1
eaperimenting with new hook-ups, 1AJG is now
on a b-watter,

MAINE—1ALI is grinding his wose on the grind-
stone of knowledge.,  1TALK has been on only two
nwhtc TAPF js never heard after dark.,. [AUR
and TAUC were heard in England. IBDH with

U has been tearving the other in the vicinity af
hwarﬂmrt. JZAH-1BDI works qumpe like Jocals,
LBRQL: blew his last S-watter and is using a recelving
tube for transmiiting. 1BRQ will be oif the air for
some time.  (CIB’s amb t0o own a spark coil
KT.W. ICRU is using A on low waves and

Q8A in the . 1CTP changing tn a Jone
watter. 1EF i just starting vwp. 1FR has a
station.  TKX has worked 1650 miles and is
QSA everywhere except in Maine. (VF will he
going soon,

PONNECTICUT—Dist. No. t: 1BM says reports
eome  in on time.  1PA and 1AVW have bsen
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" drr‘)(‘d spec \(11
%VW is 174,

licenses. 1PA is now 1ZT and
1AGH took esnmm for special lHeense
i

-

didn't mske it IV s keeping up his good
veputation uand s erimenting  with antennae.
TAJP ds =0l with us,

Dist. No. 3: TAVA and IBIY are hard workers
setfing reports in on time, IFH is dmng
DE has bis masi up again and gomg
mcreaemg his power 1o & 20-watter

ith u & watter, 1AMI is dividing

now. {Watch your step young

man i) works s FB, 1CKP h\:’
antenna o amp by putting a

1
Agross  high
i working
henrd in
lartv.
to Thé‘

it Guod dope.  Try il
fmteh POII consistently and is  being
hngxanu. bwmce m\ri the t coust regu-
It takes Jie it! 1APC has come
umx’]llslun SAomeriean iubes work best

that

31X it heard every night on 132
works England, France and Holland
clso 68 aud Ts.  IMY hasn'i been om
this month due io other business.

meters  and
eonsistently,
much

JO has

reenived  ciyds from  Mngland.
ist, No. PAAT vepurts business good.  1FD
ik one of the rrguiars and has i the finesi,

# not the finesy staiion in N gland. {RIJ
handled his first two ressages and promises 1o be
& B iratticer, TUTX s wue of ithe D.S's
and hope e 2ets on the air mprain &s wo need

2 yeal station in New London.

RHODE ISLAND—Well, another month has rolled
by und finds ue pgetiing mnearer to the time of the
yvear when a fellow don't vave ta stay in and vound
1. ‘This month rmds a pick-up in the Westerly
saction and a drop-off in other sections. For some
reuson  or other the {ellows up sround Providence
seern to be josing interest. I dow’t know the cause
&f ihis but }-*rhapq it is for the resson that I
mentioned to you in the lust report.  We have
started « clean up in this state as vou will see in
the following report.

Dist, No. 1: 1GV has a 500 watt tube and is get-
ting out in fine shape., 1OW and IAWE are in with
him. (ABC i wet on wmuch, 10AB doesn't raise
many but he does move traffic. TAWV continues
his pood work. 1RCC has opened up. Rhode istand
has a real YL stotion. This siation is siluated in
Providence and is under the call 1AID. This ought
to make u few of you fellows snap out of it. Just
think this YL handed in au msg report. The follow-
ing stations have been notiied that their QRS cer-
tificates have been cancelled for failure to report:
10J. 1RSD, TARR, 1AQU and  1BES.

Dist. No, 2: 1ANX got poing again with a B0~
utter and is handhnz the traffic. 1AAP e doing
exceptionally .‘?Oﬂd wark with his two Bves. 1AAP
shuts down ut 7:45 nnd doesn’t apen up again until
10:45. 1BVB was out for a week and a half this
month without any mast to hold up vne end of the
aerial.

Dist, No. 8: 1BQD reporrs nothing doing down
there this month. The B.C.L.s are hot en his trail
and every time NAF or any of the naval vessels
start up or even a power line leak they nil say
“There iz that Mathewson guy <n againi” (RQD
has installed a 50-watter,

WESTERN MASSACHUSETTS—Dist. No, bt
TAWW seems 1o think that 205 meters is OK for
transmission. ICI hus  heen tnrned over o the
Radio Inspector: sending durmg quiet hours, 1CGQ
was Ingged ior sending on 205 meters. The Spring-
field Radio As<n. has promised great things to us:
now e usk them to come aernss., 1L worked

GRITY for an hour with three 5-watters.
Dist. Ne, &

1BSZ reports tratfie
ia 1ROM and 1CCP,
{1 Woreester seems  io
in Western Mass, Worcesier County
i menin on the climb as there is n
for a live organization and the hums have
turned toward the oid ciub.

. BASTERN MASSACHUSETTS—IC0C is putting
in u W.E. L0-watter, TAAC, using but one lone
Hawatter, has worked SAAC and SNY in Texas, und
i« QSO the s nightly. 1CBJI ot yumg but suine

woing through

be the wmost

experimenting o dn TAGS turned in u very gmood
tratie report,  1CIT §s on 175 and working the
bs evevy night, CJR blew u S-watter. 1OV s
gotting oui in fine pe for his 5-Wﬂt‘tel’. 18K
has been hewrd hy 4 ‘L. 1BPA is about ready

to quit the game,
place,
Dist. Ne,

ICPT is getting out all over the

FAJA has waorked PCII and PCTT.
IBDT-1XAR is working the Europeans every night
and ix wulso handling & bunch of traffic. 1BBM is
_ham-imz PCIT all over the lot. 18E has been heard
hut very little in the past month as his OW has
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.the

heen sick., JAHL veewived a eard from kingiand
an he fosls hﬂpuv IN'T is inereasing io a L0-watter.
1AHE iy going 1o et on with a 10.-watter. i AYL

working 95 every night and Bs as well

NORTHWESTERN DIVISION
Glenn E. Wev.t, Mgr.

Onr message total lookq mighty punk when com-
pared with that of » yvear avo.  Many of onr best
rejay %atmns vomplam vhat there are no mes-
hve-rvbodv savs “NIL hr OM”.
] Department is the backbone of the

Messuge handling is breaud and meat to
and took a 250 word msy, from Mix. TAIB the
raturated with AR.R.I1. . )

WASHINGTON: Cum ms{ ‘To ihe 7th
Dristriet Lonventmn to he beld in Seaitle April 11th

trafiie.

and 12th. Don’t forget.

Dist, No, 7: 7DJ worked WNP using =

and took & 250 word msg from Mix, ;

uther hH-watter moved to x new QRA, MT is off

for repairs. TFN opened 1o an a Gewalter and

% aska the first TABR has dropped

rets au occasional QR en the

E Monday ‘niﬁht. i ti

iumdhng trafiic _are 01, TEDL, T .

TVM, TABF, TADP, LTFD and TDU sre

heard with a great
trisg, No. #: TW
fess bottles but replaced thein.

sxperience of peep-
lhs- combined sta-

tion TDC-TAIF has broken up az TAIF is woing
e Y.M.C.A, Radio Sehool, ) )

Dist, NWo. 4: Mr. ¢, Maginn, Jdr. has been ap-
nointed new LS. 78C  has  vesigned. TADR
renches ool fine using 50-100 watter. TNN lns:
his untenna in a veeent wind storm, I8H. T8F
are QSA ithroughout the eountry. TLH takes the
honors of the miost messages xnnd s Tots of
DX, TNO comes Ind and has worked 2200 miles,

Dist. No. b: 7GP takes the vancelled postage

atamp [oT handling the most messages in the state.
His number this month being 381,

iHet, No, 8: TBI and VLY lead Ik tratfic
fhandled and DX, TAJV is in deep mourning over
his b-wuiter. TAJY is meiive. TGR is working W's
and b's from the start. TBJ is usiug the Massper
eireuit with some 80 DX stations worked during
the month, SVN ix using higher nlate voltave
with hopes of wreater DX. . )

[rst, No. T: €. &, McClure, “NE, is the newiy
appointed .8, The aciivities are nil at present
but there’s hapes of TNE coming lon with b warrs,
inciuding his cement mixer.

Dist, No. #: “RY and TQC are wetting
TGE-1Z% is banding traffic in ull directions.

Dist. Mo, 10: TAF handled the most msgs and is

sk,

working great DX. TWA coming gecond. Others

reporting are SEB, “EBR. 7GI, und 782, TFQ is

wetting out FB working 2s and #s.
OREGON-—The past wmonth hus been execeds

ingly full of aclivity and the messages have ine
sreased. The DX ecrase has given away to rceal
bam radio again.

Pist. No. {: 7GQ is doing wood work on a4 10«
watter, T1W is pounding brass most of the time,
but has been haviang rectifier trouble. 785Y has
worked a number of sixes with his 115 volt bat-
tery fone. 458Q is on the air aquite !'unsirfte_ntly
with » bewatter. TAHZ and "FH have put in &
G0-watter, TRT is using o b-watter.

Dist, No. 2: "HA is on the air svery niwht.
“QT has worked TMN in dayvlight, 72E and QU
are both working eonsistently using 10 and {5

wuiters, resp

Dist, No, ¢ TSN and TAKH are holding
the uir Jown this month, 78N, uiter losing his
antenna wot it up again and now his counterpoise
ix down. 7AIX is a2 new siation usinu a (0-watter,

Irist. No, 4: TITT and TADM ave hfmdhng
most of the iratie. TADS has succecded in hook-
ing up with WNP

Dist, No, T: G is on with & h-watter. 7JY
nses n b-watter and is doing w 7FR
and TACM are *Ombmmg their botiles and aiso

uuttmy them in oil. TQD can be heard any night
o8 he bas a sevond op. The T8, has bheen ri-
ing onut good and get’ many reports from easiern
stations hearing his sigs.

Dist. No. 9: TABY used toa much plate volt-
ane and burned out $16.00 worth of perfeectly u
S-watters, TAJQ and TIE are pounding hrass
most of the time,

MONTANA—Dist. No. {: SAGF bhas sume of
new 5 tubex coming. TWP reports QSRing
4 batch of messages right into the tervitory they
were intended for.

vi



Dist, No. 2: TAUT has heen rebuilding.
is doing wood work on  one V202  with 385.4
afts on_plate—had (SLs from BAPV, HFI and
EL TEL using =» watter with spark ooil
wupply is working all over the epuntry, 5TD im
handling traffic in great sivle. TMP was relieved
tonsils, (ZP-XBB has been playing with
hort waves and his message fotal went up
the creek, T7L-XBC-ID, theA.D.M.'S siation, has
also been down around the 100 meter line and
finds it the ideal place to do business. Tratfic
was handled with Atlaniic (oast stations on about
120 wmeters that could not hear the 160 meter or
higher waves, To do this the most outrageous
array of junk was used thai ever was aszembled
under one canvas, ‘Three UV202s with 500 volts
MG niitered through 50 H and 8 miles and eurrent
of 16y mills was put on the plates. 7.4 AC. on
plates and .6 amps in the antenna, whose funda-
mental was 176, and say, the way the eastern hams
snatched the sigs off and came back was suprising.

Dist, No. 4: TAJD is going good but night
work soimewhat interferes with the message hand-
ling. (Well as long ss it isn’t drug store beruty,
‘s adl vight., Hw GEY) 74U has been on the air
neariy wvery night handling tratie and working
all kinds of DX, Hiations from every district are
logwed nightly. & two foot joop brings ‘em all in
and QRN is nil. T'he short waves have been tried
by 74U but it takes too inng to raise ‘em down
there zo he has Q8Y’d back to 220 meters where he

has a powerful kick.

IDAHO—rst, No. 1 4V has been doing very
good work on AL CW. T4 has handled several
mesaages,

Digt. No. 2:  TFT leads in messazes  handled
and TOB comes next, TOU has transmitter
fixed fo he can work on any wave from about 120
to 2008, Y10 and TLN are rebuilding their sets,
T0R and TPT aiso have bhuilt short wave tuners.
TYA has been tieaching the B.C.l.s ihe code via

station KFALL, TGW is on with & S-watter, and
has opened o1 new 'ruu'te tfor tmmv yoing east,
PACIFIC DIVISION
S, V. ‘A:se, Mgr.
hern Californin is the onty 1 af the
:presented tms manth ana # fine pe-
zeachmg
,‘ : m hack
mth ns mter u fay-oif of 4 couple of weeks, v

1 3D
uges wpark and G, W., ultmna\'mg’ and trying lﬁ Tind
out which is better. SBI'R is knocking wicked holes
in the ether, #BAS-6XBI is # new comer with a

kick in San Diego. OBNY is now .W. and has
junked his wpark, GROQ, 6BKK, and 6CLA ure
«;inmsz: good work., GGT has dumped his spark for

1A BXAD-64W has been having a hard

blmG af o rrvmq to W

k WNP as sigs from the

Bowdoin have heen punk for the month, To give
a list of the stabions worked by 6XAaD would be
ont of the uuestion in this limited space—so let

us way that it looks like a call book, Hi.

Dist. No. 2, A gond many of the stutions are
recovering irnm the rm which wrvvked things
around these parts. H is on the air but little

and doesx yood work when he is on. GBEG has =
new mast and uses remote control. SCHB has a
new 100 watiter perking. G6BKO is back with «

good wallop. GCMU doesn't seem to be able to
et his B0 watter perking, 6CMS {ell short on
waork this month. 8BDW .increased to # 10 watier

and improved his DX. BHAFG isn't tting quite
as well in his new QRA, GBVG was on for x
VIH

while after he wot off his Shlp GALG-6ZBB i3 re-
building & 100 warter. 6LJ is getting out FRB with
his 500 eycle onifi. He had the misfortune to
have u fire and lost quite a Iot of his junk. ¢BWD
burned out some generator ¢oils which i
for his absence from the uir for & time.
finally wot his fiver working ok, 8ADG
rectifier woing and is doing good DX,

,oﬁttlng out the same as ever. GBWE is pushing
6.4 amps into the untenna with three L-watters,
6AQD worked Mexican BX und blew two H-watters.
GBJR is Q30 the east coast. ABQY and 6BQC say
that thev are off of radio. tyl’L succeeded in yei~
ting two messnges to land, GRBPZ has
been working mood DX, GRRF repaired his antenna

and is ing strong. 6KA and 6EB ure raising a
real mast, SCFY continues to burn up the air as
per usual, IV has starled to reach out in fine
»»happ ')FN surprises the FANK hy ¢coming on the

air once in & while, GALF is increasing powsar to
4 DO-watter, and is stickng up 2 new 'wutenna.
8FT is back with a 50-watter, and mnk rectifier,
is a pew station reaching cut FB. 6BJW and
bLFM have :nsfal]ed a rectifier and their wave is

econsiderably sharper around town. GBTS has
wone to sem, 640X is rebuilding. 6BBW seems to
bave trouble nicking up traific, but reaches out FH.

N

is siill reaching out in the same out way.
#RBUR handled 4 bunch of traflic but doesn't gt
much DX,

ROANOKE DIVISION
w. T. K,ravely, Mgr.

WHEST VIRGINIA-—2CHO i3 overhauling his trans-
raitter, XS8P and KATUE did some good work handling
+torm messages between P!H’shurgh and Fairmont,
while wires wer: down, SAMD is working on 108
meters using four b-watters., His set ix-_t loeated on
top of & seven story buil %, and he is in touch with
the w coaxt, {(FB) HCHQ says everyone is QRU
The A.D.M. says it looks iike school and “Wimmen.”’

SDKB is » new comer in the game, SAJIP i back

L’II}

from wschool and working on RF now. XM s
re’hﬁlilding, “BAG blew his tranformer. (Rotten
inek 1)

NORTH CARUOLINA—4MV, -with rockerusher is

aoing sirong,  {(Come on with CUW, OMI) Asheville
hay eleven active siations with 4KC, 4MI, and AGW
lending the gang., 48F has his siation lined up in

shape, and has been reported from all distriets.
4R has u 15-watter, und both

AHT leads in west
n. 4NT was married
148

‘(2 has a 100-watter
ni’ them are domgr wood  work.
epast, work, 4HA i back u

d & to (ialifornia, |
works mix

OM)
{FB,

wite,

i nnqrafs

pathies, OM.)
work, with 3S(v SG threatens to open
np again. $ABS h uitting game now, ¢ lLook
what happened to 53 SCKN has joined the
Navy to pound brass for unele Sam. SBMN used a
10-wutter until i blew up then stuek in a 50 and
did s good work,

Dist. No. & sends in # report. (ne ovperator at
W i school. zunother bulldlng crystal sets und the
mher has no “ambish.” 3CKL is reaching oui in
fine shape and can handle traffic to the south., sDT
ean handle teaffic now sinee they have a guood bunch
of operators in the cinb. aHL fos his mast, antenna

and epunterpoi n g rep storm. ‘The af-
foor mast fell 2 space ot and did econsid-
crahle dams to the wwdenrp. JAEV uiso lost
»ome of his junk.

ROCKY MOUNTAIN ‘DIVISION
N R Hood, Mgr.

COLORADO—D

A, W, 287 Msgs.

Dnnver, Colo.

9CAA just saved the DM, the expense ui yeiting
& rubber sxtamp raade for YAMB for the box seat.
SAPF follows wecond with 185 messages, and 9(JY
third. ©A%G had its first operator Hansen dewn to
Denver to have hiz appendix removed and the ¥Father
of PAYIT did the job. Ham eooperation, ‘wh? 8AMB’s
#0-watt tube took @ deep breath and is no more. &
watts now for u iime. 9QL, 0BUN, 4EEA, all have
heen on und moved traffic the past month,

i, : 9BYO and 9DTE are the oitly report-
stations from this district and we gie :.“!ad to
E those siations keep the northern part of Unlorado
uuen w traffic.

t. No. ¥: 9KAE leads in this district with 51
S0LD s second and 9DFH third. 9CDE, the
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station of the 115, is not_in regular operation due to
fact that he earns his bread and butter by doing
much traveling, but he has put this iraveling to good

advantage by personaily visiting all his men. 9CHT,
a new station bas been on the past month. o
WYOMING-The same stations are still doing

work in Wyoming, 7ZD-TL.U being the most con-
sistent. A new TZV will spon come into being . 7Z0
has not been on regular due to other duties. 7NR
has opened in Buffalo which gives good QS0 north,

WEST GULF DIVISION
F, M. Corlett, Mgr.

Twenty-one of the (L.R.S. fuiled to report this
month. Fiftesn of them have permitted this habit
to grow on them und as a result the following O.R.S.
appointments are hereby cancelled. 5NS, 5ES, bAE,
5KP, bXB, HIS, 5IM, bJM, BZADA, 5TM, BJZ, &SS,
5ZAT, BRO, and 5ARR. The Jast nhamed being
cancelled due #o station closed for an indefinite

eriod.
» NORTHERN TEXAS—R, L. (linkscales finds it
necessary to rewign as A.D.M. due to business re-
aponsibilities and in appreciution of his work well
done his resignation is accepted.

Tist. No. t: bLLR has led the division in the nom-
wer of messages four consecutive months. GAJJ
handled 29 on A.C.C.W. BAIC on one Jonely §
watt lamp works SCET in Hawaii, also every dis-
trict. odl: is going fine again. SHY passed 40
along. 50T has junked the spark, two, so called,
5 watt hottles doing the trick now, BAGT reports
78. HQI had a generator burn out. BYW is QS0
Hath ecoasts, working on 198 meters. BSALI handled
10. 5UD handled 12, GFX, 46, and changing tn
a four tube affair. ONY handled 42, HNW s
Q80 all districts and Canada. BAHC is percolat-
ing againg. HAMB handled 25. FAL reports ¥.

Dist. No. 2: 58D, working on 170 meters, handled
84, BCV says iraffic moving fine. 70 passed along
fiere.  5QW handled 10. SAGH moved 60, GUY
has been QRW. BAFH reporis traffic falling off.
SADH lost 4 tubes, bBQY has a new 85 foot mast,
rectifier, and an_ %0-260 M. tuner, on from 32 io
e300 AM. BABW blew one bottle and is doing
better work with the one left. BHPS's anienna is
down_ for vepuirs, & new 88 foof mast going up.
HQT handled 5: 5KX, 29 and 5AJT 67. 5HAJT has
2 new 50 wmast. HFC will be n 100 watter. bHFA
is out of commission. BADV-5TO works Ft. Dodge,
Towa in daylight. SAET reports Hh., BHALJ is re-
Phuilding transmitter, putting wp 60°, and 648" masts,
new CP 'n everything,

Tist. No. #%: Trafic is picking up and moving in
fine shape.

Dist. No. &: 5AIJ is on the air most every evening
and morning for cast and west iraffie.  AZH s
fiolding down the relavs here,

SOUTHERN TEXAS—HZX operates daily from 6

46 8 P, M. HINN passed along 25 of ‘om. KXW
works Fort Avthur, Ont. on 100 meters. §4G is
remodeling.

Dist. No. T: BZU QRW building a set for 5EN
who is in Rozoto, Columbia, S5.A. where he will
establish an ARR.L. relay und attempt two-way

communicarion with (1.8, SHALR on only five days
handled 7. AYK passed B8, HJT just 7.

Dist. No. %: 5VO under going repairs. 6MT
veceived 14 and sent 41, no “tnx for erd” fype
wither, they uaverage 40 words per message and
total some 2,200 words. On a basis of 10 words
per messuge, the total for this station would be
280 messages instead of 55, All day light work
and reai traffic. 5AKZ is on from & to B each night
except Sunday and will be on from 10:30 until “off”
on Friday nights. 6JC had a flock of tubes o west.
SADI is working on 150 meters now.

DMst. No. #: 6ADB is moving traffic in fine shape.

OKLAHOMA--Dist. No. 1: BCE lost a mast in
a storm. SHANC sent B4 and received 58, toial 110,
BZAV-ENG i« n 100-watter now. 5QL leads with
124, HAJR moved 5XT baited out 50 in three

nights with his “bug" just to let the gang know
how it iz done,
Dist. No. 2: LBM is rebuilding. B5AJQ losi =

eouple of fubes and a lonely & iy doing the drag
now. GHFD is & new station located at 2626 Okla
Ave. 58G handled 26. 5GA iz not on much. BXBF
has heen all piled up with “‘Ink Slingers” and only
got B across this time. HAAW passed along 19 on
twe b watt hottles, BGJ is down on 180 meters.

Dist. No, 3: 5AMZ wants traffie.  GTW moved
5 messages for his first month.

Dist. No, 4: 4VM is trying some 100 meter siufl.
HAHD is rvebuilding his antenna and the wind-
warped 110’ siiele, He had to eut off 307 of it,

NEW MEXICO—5ADO handled 57. QRN seems
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10 he
6,

MEXICO—BX iz dismantled and
acrount of the revolution.

starting up for the 5ZA moved

shut

“summer.”

down on

MARITIME DIVISION
W. . Borrett, Mgr.

‘Ray for our gang! Transatlantics pave the
Maritime Division the chanee to show ’'em we are on
the map.

We are all set now to have the dinner in Halifax
on April 5 to talk over future plans and have a
general get together. His Worship Mayor Murphy
of Halifax has given us his word that he will be there
and will make a presentation of an silver cup at the
dinner to the amateur who has qualified for it. The
rules and qualifications for winning the cup are be-
ing made up now and will be given out at the dinner.
The c¢up will be put up for competition annually
and will correspond to the Hoover Cup which the
U.S.A. amateurs compete for annually. Other prom-
inent people who will likely attend are the Radio
Inspector, the A.D.Ms for P.E]1 and N.B. and it is
hoped at least two or three other amateurs from
P.EJI and N.B. Traffic is wmoving along nicely
through the division.

1AF is right on the job and with 1DU is working
hard to keep up connection with Montreal and Nova
Seotia. I1EI is trying hard to induce his set to send
out a few dots with the dashes and with 1DN is QSA
in Halifax. 1BZ had the misfortune to lose his tube.
9AK paid a visit to Halifax and has arranged scedules
with the gang. 1DQ hooked up with g20D, his second
British station, for a short period. 1DD satisfied his
hopes by working g2NM for ninety minutes.

1BQ continues to be the star of this division main-
taining constant communication with the Furovean
stations consistently, despite & dead period when re-
ception on any wave was well nigh impossible. Both
he and 9RL are doing some low power work with 4
to % watts, which make the big inputs look foolish.
1BV is breaking in gradually., 1EB with a lone 202
iz pushing things through in fine style. Our oid
standby 1DT has & YL and is seidom heard in the
air except at unexpected hours, 1DJ appeared on ihe
air this mwonth with raw 3.0, 1AQ turned up on
voice with a 201-A and was heard all over the
eountry. IDF iz a second op at almost all of the
new atations in town, as he has not yet got his
own outfit up, 1AY and 1AU are very busy men,
huﬁ: some day they promise to displace a chunk of
wother,

A, H, K. Russell, Can. Gen. Mgr.

ONTARIO DIVISION
¢. H. Langford, Mgr.

mport wave  iranami n iz gaining steadiy.
‘There ix n point to be watrhed, namely. that 128
meters s the lowest wave a %" can use. The plate

supply must he unmodulated 1).C.

NORTHERN ONTARIO—3WS handled 151 mes-
sages and worked 7 districts and 2 Canadian Provin-
ces in one night. SAEB is doing good work on 1560
meters with = fiver. 3AAZ uses u Bewatter and
atruight A.C.  (Change it, OM, this is 1924.) 3NIT
moved 48 messages, .

WESTERN ONTARIO—3IR reports 15 messages
and war with the B.C.Ls. S8arnia is well repre-
sented by 8AD who put through 74 messages. 3MN-
9AR is doing good work on 176 meters and reporis
22 messages. SAKO Is using 200 wvolts "Bs” on
fone and C.W., and handled 8 messages, #XT handled
90,  31F handled 20 messages. 2YV handled 22
ALM, 1 8GN, 2; ADB, 10,

TASTERN ONTARIO—4CC and 3HE are QS0
on 120 melers ANF is getting out fine ¢n one lonely
S-watter, us is SAEL Practically every op in
Kitchener is hearing European hams. 3DS is work-
ing on a B0-watter with his real tuner all ceady

to go. AYH on a 10-watter is getting out on 125
meters. 3ADU is using & fiver with suceess. 3BQ
has worked Hritish 20D and 8BCL on 125 meters.

He has besn reported QRK by fanadian 1BQ using
an inpui of L5 watts.

QUEBEC DIVISION

J. V. Argyle, Mgr.

Traffic has not been very heavy but it ha;s be?u in
great distance covered and in percentage of delivery.

{Concluded vn pange XVI)
X



When preparing a list for QST, it is

essential to observe the following rules:
1. List the Is neatly on & separate
sheet of paper with a line yace hetwe

-
jines: do wnot embody them in a letter.

2. Arrange the calls as they will ap-
pear in QST the page, numerically
ivv 4ii~=tricts, ainhabeticall in each district,
Canadian and lls Hsted uzepar-

ately. te ) W., and
give period of ered by the list.

Forms vclose on the fifth of the
month preceding the date of issue of QST.
Make your lists cover the period from the
first of one wonth to the first of the next
if possible, but don’t iet your lHst come in
iate.

4. List only cails over 500 miles distant.

o

HEARD DURING FEBRUARY
uniess «»therwxse specified

W, l&, Burne ""l‘s.‘vV
“Springfield” Thorold Grove, Sale, Cheshire,
iudj, {iajud. lali, Jave, 1lbrd, {lemp},
fey, liv tike). ity. ¢lxah), lzam,
ixay, | 1 dagh, 2hy, Zeei, Zexd
xac, jauv, %bwk, 4bz, 4in, 4
¢, saaf, BHuxol, 3bwsz, 2Huf,
. dme.
(nanadlan. iba, Zbg, 2bn, 3bp, ibq, Yal.
French: (®ab)., <{R8ct), {8z}, {(8da), {#du),
(Kdy ).
Dutch: tpeiid, (onv), foba). (37x).
Luxemburg: ljw,. Italian: Imt. Relgian: (p2).
Danish: (7zm), Tec.
G. Marcuse. LNM

Coombe [lngle, Queens Park Caterham,
Surrey, England

inja, auk., ilemp, ibw, lhef, ixar, Txna. Ixak,
"m, {8auj, Jot, {30y}, “bi Gzt.
Can: (lbqg), ildd). 2
(.n;‘()s Ri.‘t
“Dunavon,” (‘heslerheld Rd Ashford,
iddlesex, Eng
fnuk, fewmp, ihw, ibef, Ixar, Ixag, Ixak,
m, w‘" ixj., 2t {sometime in 1428),
: wi 4
Pse '!L.ESL. ATl valdq ar meef,
F. L. Hogg, 25H
Highgate, London, N, C, Lngland
(Jan, 17-Feb. 18.)
fujas, 1nll, tanre, thef, (lbdi), lbdt, ice, lemp,
(ixari, .E«am. ¢ixj), dixwd, (Zagb)., fazy, Zby,
FATAN F?dau, Byg, Smb, e, 3te, Bum, Svo, 4by, 4bz,
der, AT, dje. Babt, Ranl, Kbep, xbnh, 2fm, Zxbh,
{Yazxj.
Can~ -ilbg). (2bn), Zba. ohq, (4a
ANl cards answered, If ean't s SXT
waork on 160, We watch \hew
M., L. Perusgquia 1B,
. 0. Box 540, Mexico City, Mex.

irb, "Ll&, d gkf, 2ts,
atb Slg, Bsf, dui, dby, des, dew, ddv, der
;hs. 4hn, ‘ﬁr\, 4ik, din, 4iu. 4iz, 4oa, dob,
&px. 4af, haac, Haat, fue, Dadu, Ddaes,
Sumk, bamu,
ift, Shd, Sie,

Bwh, Hab,

s
l,pt.
Baic, Saiu, dajj, bali, balv, aalx, Sami

ﬂamw, Bana phone. bbe,

he

Big, bil, bke, Sla, Bir, uml, bnk Sot, Hov, Hpo,
bpv, Spw, Lul, Bay, &rb, Brs, &sd, Bto. Bis, bua. Buc,
buf, hur, Hxav QRA‘!. %xb, Hxrd, Byw, Dza, Szav,
Guf, bug, Bau, Azx, Kacn, ‘-fqu, fapt, Baun, Sax,
5

wed, W,
Gace,
Bare,
ﬂ»h; “bmu,
bz, tocw,
Neve

Snb, sy
2aim, Dai

e
deyl, Loy
‘hth

s “RX"

H. T. Mape

Cxuanajuato‘ (ato, Mexico.
,Jh UHh Lo

BTN

=oij,
v Ubrk,
9hds. “beu, 'wlv
ez, Yove, Yeah, Yeli,
9emk, Odhw, fdrx,
db, Keeb, Geak, bes, Dhw dri,
w0 Hrg, Hado, thve, pd, hiz. kpo,
down ai present due o QRM fm Revaiution,

Juan E, Chibas, 8GT,
. Portuondo haja 12, SBantiago, de Cuba.
Feh. 6th to Feb. Z5th.
Tusi, Tasu, lavi, law, lbgaq,
’Dlpk ’bqh. Zbum, Zbuq, Zegh
e, Buauyr., Shmn, lbtk,
i, Aba, ddp, der, -ift.
doi, 4pk, 4xh, § Suht,
sakj, Rate, Rbkz vy, Rexm,
!Jal'y, Y9ahz, Uaor, Yapf, Yazg,
absi, $eaa, Yeon. 9cvo, Oduh, 9dxk. Yenme,
apf, Sur, 9vm, Ywe,
Bpark s udrh.
Can,: Zbe,
Cuban: Sww,

closed

Lunr, ] ml
Infp,
Sndb,
imf,
4mi,
hyw,
dmrau,

lsxvg @ws',

L abrx,
Yedo, <eky,

W
R,

Hx
45 Howard Rd., ‘Nestbury Park Bristol, Engiand.
Jan. 10th to Feb. I8th.
{aja, lalj, laur*, (lbcf), 1bdi, ¢lbdt), ibes, lboq,

lbwi, {(lemp), leru, tiiv, (lxak), lixam, (ixarj,

ixra, {(Zagbd. zhah, %bse, Zeei, 2zab, 3biy, of‘vt, Jvw,

v, 4ch, dzzt, F)fv Suuf, 8&0] Katn, &xap*, Sxbh*,
vazx, feh, Uzt

Canadians: (lbg), «¥bg), 2bn, Sds, 2al. "
*Caunot trace QRAs, € rds waiting here st Brisiol.
G, P’ewoux 8BV,
26 Bvd., Montparnasse,
tala, lali, lauk, ibdi, temp, itk, fwa,
-, shg, dpl, 4tu, Shxh, kdka, nkf.
b,
single \nlve,

Abbe I.eBoy.
Neuvy-en-Beance par Janville

Paris
Twhk,

ixam,

{E et L) France

Jan. to Feb,
i) co 125 meters: lawr, lemp, ixj, Ixw, Izar,
Zagb, 4bz, Faol, kdka.
Al ;z‘ou. received on simple coupler as deseribed in
QST ruary 24, page 8, but with vue stage of

ne  wround.
tiekler 45 furns.
wrid.

aerial, no  frame,
sondary 18 furns,
£0.0605% on

Ex 9BZZ at Sea between San Diego and Balboa.

sudio-frequeniy,
Primary 4 turns, &
Variable condenser

Jan, 2, 500 wmiles out: Sado, ofm: sbda, rich,
Saim. Jan. Ged: 4ft, 4hs, dws, Sajd. Ba
S, Slg, Bmm, Hza, bz, badh, Safg,
ru, Ghge, thed, Gbig, 6bji, 6ibr, sbri. &buo
thve, Hean, Geel,  deek, Gede, Sefm, hckp, ')Lh!‘,
QST FOR APRIL, 1924



Gemr, Gemt, fub, Hrn, Gru. Btu. Bt
#zah, @zbl, &zp, sdip, &do, Paap, Ydhr, 9vm,
dJan. Bth:: Blg, 8 Sbie, Gbku. whsn, Gonee, 62w,
6nx. dJdan. dth: Sagt, baic. Sht, Hjf, Bkp, Svh, Svm,
Gxayg, Huax, Gakz, tblw, 6ebb, bchv tiekr, feng. bla.
gxatd, Vfd, Kedm, %ewp, Hwsx, Rev, baec, 9hgi, Oz
Obye, Sees, Yeny ¥, ddqu, Udsw. ‘.'Jmc Yvm, Jan

1 day oui, enroute Colon to \'ﬁuiebra Isiands:

slg, die, dpk.  Jan, 28, 2l days oub: lxz,

4bn, thn, 4iv, iz, Babe, Sahr, Lyj, Satr, 3

faau, “ahj, Hahz, ‘Jbrx‘ abuf, “hyz. Meev,
uduu, ‘.'de'k, degb, “me.,  Jan., 29th, 3% davs
Qefi, Hyvw, Jan, i0th, days out: 4fn, ihmn, 4iu.
40a, Ght, ] & bed, Jan. Slst, 100 miles
south iba, d4oa, 4pk, Hafq, Bbda,
Ubyk,

it 2ZFU, Montreal, Que,

Beb, Gft, Syu, bk, 5, 4mi, dsh, Sawd, Sku,
ble, bBti, hvm, Byvw, Gzb, Buiu, Haja, Gly, beib,
feo, Tla, ¥tq.

Canadian 3JE, ‘Toronto, Ont.

Jef, ifn, igv, 1ii, fve, ixw, izk, izx, labl, iabe,
laer, iaws, lajh, Ialg, lall, lanuw, {(lalw), slaoo),
iaul, laur, lawe, tbn, lbdi, ibef, ibbh, ibhn, (bis,
ibug, ¢1bkq), 1brl, ibtt, lcab, icex, ices, ilemp.,
Qlcjc), lerw, (lemx), (lepid, (licip), 1:~;ah %
ixam, lzop shn h, Sme, mb, 301, (3oe),
3y, Zvo, fiv - . {3avy), 3ala, ms,uu. sakr,
Haar, Sbrg 3bd1. ibhv, Gbip, ishnu, dcez, Segs Sche,
Bedn, Sejn, Ackd, daa, tab, thz, 4dv, 4eb i
4Ft, 4fs. K-ig‘z), ihe, 4o, 4ir. tmyv, 4dpk,

{bbx), bfv, (bkay), bke, bnu, Hnh, bul,

Ayw, (Baaecy, ihanut), Baaw, Gabf, Hads,

vedi, Baja, (banc). (Bxaud, bzuv, 6gt, 6bh, ﬁnx
6arf, (6bui), Abuy, debg, Gegw, Herar. Teo, The,
(9cn}, (Yed), 9dy (fone), Yeq, Yer, Yfm, Thm,

8lb, Yiz, Yry, Yta, 9tq, (Yve), Ywn, (9yy), Yay, ¢
9rbp. Yao, Yaec, (Yzemi. Yaep, Haex, iafp,
9ahq, 8amf, 9amk, Yaou, Yapf, {(Yape), lage, (9aag),
tYarg), Yasn, Hasr, Hasw, Yatu, 9ato, Havs, Yaxx,
i9avi), Yayx, 9bab, 9bex, (9bad), 9bdi, 9bed. 2bih,
(9bge), (Bbgxi, Obhg, 2bjn, 9bli, dbbm, Ghop, Ubps,
9bpv, 9bai, 9hst, vhvm, Ybowd. 9bxj, tYbvzi, Ybze,
tYcan), Yeaj. Yeem, 9ede, Yeee, Uefk, t‘aceh), Yefx,
t9cgb), (Xegt), Hcgn, Yegm, 9chr, {9cho), 9che,
Seje, Yckm, %ems, Yeno, (Ycow), fesa, Yetr, (9ctt),
evs, (9evi), Yevv, Beuld, Yewf, (Yexi), Heyb, (,Scuc),
(9dap), 9deq. edfe, %(ifq. udid, 9dkb, “dmj, advg,
fduj, (9dtt), tudyn), (veal), Heax. Sefh, fegw,
{9ehyj. Oeib, '.Iekv (gell), (9xbaj, (9yaui.

Canadian: thq, 2bg, bn, 3ad, Zkp, dms, 3nf, 3ud,
Swe, 1, Suec, den,

Canadian 9BL, Halifax, N, 8.

(lbri), (idg), {Z2aed), %aed, ;agb 2al, Zami,
Zsmo, Zanr, {2awfl), 2axf, (2 ayv), 2azy, ‘.J:bbv 2his,
2bkl, 2blp, Zbab, %baw, Zbrb, Zbum, 2bug, "byv),
Zhyw, %ee, Hoee, logx, liejx, 2ek, Zela, Zest, fety,
2eu, Zewd, dcxe, ‘_:c.vs. Z2eyx, (2gk), Zku, Sme, Zmu,
"tn, 2ta, 2w, 2za, 3Jaa, 3Sadb, Badv, 3akl, 3aoun,
{&aqf). sagr, Satb. 3aun, (3auv), 3bay, Shb (8bhen),
3bco, bdi, dbo. i3bei), ‘3be). 3bir, (3blu), 3hae,
3buc, Bhvn, Bbwi, 3cex, dedm, Seex, Achv. Sein,
ek, Sekd, 3wh dde, (8fs), 3iw, dl, 3mb, Sme, 3mf,
Boe. 8oj, Fot, tf, Sud, (gvw), 3xi, (3vg), 3‘:0,
Byw, (821), dby. (4bz), 4dv, (4deb), 4»% der, 4fs,
4ft, tgz dhs, 4io, 4iu. imb, 4rr, (4xe}, baa. baie,
Saiu, Hda, (Bdw), Hph, SBxrv., Lyw, BRaaf, Sabm,
Eacm, Sada, Saiv, faig, 4l, Xalf, 3al Salm. Samr,
{8ael)., Suor, Bapt, Haru, (Ratp), #ayt, Sbep,
Sber, ng‘d, Shiv, kad. 3hkx, %boe, shpa, (xbpnj,
#ba, 8bsf, sbxi, seci, %ele, %enqg, %eoi, Sepk, Sege,
&erv, Heip, %cus, Sexk, Sexm, Sezv, Bdaw, &dbl,
Bdeb, =df, &dgo, 3dgr, Sdhv, =dka, xdkb, Sdp, Her
¢8fm), Spu, vhd, 8xap, Sxb, #xee, Bxkd, ¥xk, 8Sxm.
Hza, (H7k), dom, Yalt, Yaim, Yaou, Yapd. Bagh, %ato,
Savs, Yaxx, Yazx. 9bed, 9dbgy, Hhob, ubri, (9buj},
Yed, ifcee), Ychg, Sckv, Yckw, 9ctr, Hder, 9dfq,
Sdhg, Ydage, %dvp, 9dve, 9efh, Yeky, (Held), 9eq,
fer, Yfm, 91z, Ynu, Yve, Szv.

Canadian: 2an, {(2az), 2be, 2bg), (2bn), 2bt,
Zeg, %kg, (3adnd, dhe, 13ba), Bka, (3nf), 3Int,

tixn}, drh, Swv, Yal
Furopesn: tYah, i8bf,

f&ct\, w2kf, g2nm, {(g2od),
tw2sh), @5z, #bnn.

DL]I.

SCH, Prince Rupert B. C.

Bahr, &Gaiu, bajb, fajj, Samu, Sna. bse. 5ti, 6aao.
facu, Gadh, Guo, oarf, 6auun, 6bel, Gbgl, 6bgb, 6cao,
Beay, 6cbb, Gebf, Scbi, dede, dedg, Gedk, Gegg, degw,
6eih, Genm, #Add, Oin, (6ip), 6kw, Baa, Hate. %aal,
goed, Yamp, Yama. Oaou, Oap. Yawf, Oawv. Yava,
ﬂbez. 9brs, Ybvk, Hel, Ycvs, %ezn, 8dH, 9dkaq, fdsw,
Qdxn, 9dxu, 9dyr. Yeeh, Uelb Yer, 9ss, 9zy.

QST FOR APRIL, 1924

1BIS, Clarement, N. H.
4 (4fa), dny, Hado, {(bads), Baiu, Salv, bane,
5, Sl had, Sza. Saxo, bajib, bdtn. Bbye, bqu, semu,
6fp, Bly, 6tv. Swp. bzab, Jaf, Geo, 1, Tkl "lu,
i uagh, ‘Mlt “amb, 9amu. G%asn, Uapf. 92
wuvs, Uayl, Ubad. Yban, Ubed. "beh, 'hh\,
Sbmx, 9bun, , Ybwe, Obxa, feaw, "f‘f‘J.
tYeewy, W neje, veld, fely, ¢ p
feyh, ¥ezm. Ydfh, 9dfq, Wini, Ydpx,
¥, bBek, Uen.
Porto  Rico Lie,
Clannda 3

Cuba :

_ 1GG So. Hamilton, Mass,
babd, Balj, Snw, Sal, Bav,

srh, Sen. Suk,

2 Haiv, rf, Gatz, 8uvi, ubbc. Shdi,
hr‘vw ib. Geiv. Bemm, 80p, Bix, tnb,
[iF) 3 Tads, Taid, Tajt, Tco, 7fa, Tih,
TWD. .~1 7zu, 9apf, Davs, Yazg, ubkf, Dbun,
deka, Geve, Udfh, feae,
Cnban: Sww,
ACS and "%DM &chonectady. N.Y
-"mb, 'ba bl ann, ddb, 4eb, 4ft, »ahn Lhs,
o, (4ir), tsiln) imr, (4oh),
"F\.V‘ Ae dru. sf, wh bam. Hon, belk,
G, Hhl, shn. Aht, %ih, bkz, Blv, Bnw, oo,
. bah, bal, Bay, brr, brv, Srx atj, bit, buo, Bvv,
a, oxr, B¥ 5, uze, ‘-»aac, Gaaw. Sabf, Sabn, Bafs,
i, i',au', u). Galy, 1ix, Halu, Balv, dame,
. bxau, BxAv, ’»mv. Hzax, dbh, #by, 6fp, Sgr,
Ggt, 6id, vka. blv 6mo, boq, 6pl, baw, Grm, 6tk, 6uu,
b7m, Gzw, 67 B2y, han! Buro, bHauu, dawp, Buwq,
ﬁbbc. 6bel, b\c, 6bgb, hbtw, chb, 6cbu, tegw. Bomr,
He ¢hxad), Ozah, Tap, Teo, T, Tmz, 7on, Tor,
Tse, Gto, Ttq, Tun, xy, T7u, Taw, Tabb, Tuce,

Yajr, %co, 9dr, Yer, 9egr, RKgs. ‘ihw, 9ln, 9mm, Ynn

t9oy), @pf. (Yre), 9ta, Yve, (Svm), Hwe, Yyy, Yz
danl, Danr, 9afi, Yafy, Yahj, Yahz. (9aic), Saio. Qajv,
Yajw, Gakv, 9amb, 9ami, %amu. famz, %aol, Paot,
Japd, faps, 9arp, Garv, Dash, zBase, 9atn, Yaue,
f9avn, fawp, 9awv, (¥ayl), Paune, Uazk, Yazt, %an,
. 9bbhv, 8hby, dhee, Red, theh, 9bgk, 2bhd,
tubhh), Obhw, 9bib, 2bij. 9bis, 9biz, bif, Obip, Ybon,
{9brk), Obrs, 9brx, 9bth, (Ybtm), Ybun, Ybwo,
Obyf,. 9byo, Yeaa, Yeej, Yeen, (Yeem), (Ycdo),

Ucje, (Hejm), Bepe, Seph. (Yesn), Yetv, Peui,

g Yevs, Yeyd, Yeyp, 9eyvw, Yeyz, Scze, {(9day),
(8dbf}, 9dep, 9dew, 9dfh, %dfn, 9dhg, 9dhr, 0'dkp,
, fdlo, 9dmk, 9dmi, sdoe, Qdre, 9dro, 9drs, 9drx,
9dwa, Odwk, 9dwx, Udxk, 9dyy, 9dzo. Yeaec,
Yeag, Oear, (9cdb), %ado, Qeeg, (Behi), {9ekf),

Yeld, Rell, Yelv.
Will QSI: on reguest.

Wud appreciate all veporis
on onr sigs.

. 2

Auf, 4ui, 4akl, dbha,
4du, 4dv, 4eb, ey, 4fs, 4mo, 4hk, 4hn, 4hr. 4ia,
iik, 43rv, 4ms, 4qg., 4rh, 4Si. 4th, duav, dva, dwt,
Saa, bBaase, babd, Sabl. Sabn, Sae, Lads, Gadv, Bafh,
Sagh, Bawgs, Burd, Baik, daiu, BHamh, Banh, Banu,
Sav, Bbe, Bhv, Bekn, bdg, Heb, Shw, b5it, Hlb, 5lu,
Snh, ASpe, Bpv, bae, Brh, Bsd, Bis, Bui, fve, Svv,
bwa, bwy, hzus, $zn, Baju, 6ajh, 6Gak, Gbhd, Semr,
6dd, ddu. Bep, 6fm, &fp, Bgr, dgw, 6jm, Bpe, dpr,
6zal, Yafe, Tco, %en, Tdd, fd, 7fqa. Thw,

6sg, 6Bul,
Tkt, 7If, 7, Tte, Txd. T¥b.

N, Y.

-;hv, ¥bz. 4ea, 4db, 4dd,

dey,

3HS, Washington,
fabe, Jubf, Gabn, dadv,
&ujb, (baiql, bajt, balv, Samh,
Bgo, Hht, Shy, (8ib), bBiq, bl
(Brhy, (Btod, (5ts), fnk, Svm,
Gahp, 6Galk, Salg, 6aoh, 6Gaou. Barf, (6aru), 8atj,
{Batz}), 6auu, bBavr, 6Gbel, 6bde, Bbez, (6bh), 6bih,
6hlq, bbnt 6bnu, 6bak, 8brf, 6bui, 6buy, 6ebg, 6cbw,
i 6czd. Gegy, Gegs, Gegpw, Geid, 6cle. Gemr, Genl,
v, 6gr, (6gt). She, Bip, 6ik, 6lv, énx, Gof, 8aj,
6ty, hvd, dxad, 6xh., 62x, 7Tael. (7af) Tahv,
¢7akk), 7bj,, oo, Tel, Tfd, 7fq, Tzo, Tegr, {Tit),
vad., Tou. Tto, Tta, Two, Tur, Szu, (Yaaw),
Yaghb, Yagl, Gahm, (%aju), Bamb, Yany, 9aoe,
{9aog), 9apd. %apf, 9asl, (Yatn}, {(%aua), {(%axs),
Aayl, Yayp. {(%ayx), (Razx}, vbaq, (9bge), Hbhi,
9bhx, (9Ybie), (9bkr). (9blb), (Ybop), Ybaa, (‘.)bre).
{9bvyn), @bvv, 9bwe, (9camal, i‘lccz) 9cem, (Ycev),
ficew, Yeee, fegn, (Sevi), (Yevo) . Jevb 9cvg',,9cyw (9dap},
9dar, 9dip., Ydkb, ‘Jdp (9dsl), odtt, 9duj, (9d dyt),
Yeak, %eam, {(%ech), (9edb), Iefh (9ef.1) {9efuj,
‘3egt? Oehq, (9eht), Sehy, (Qeib), ‘39kt. 2la, Yoy, Bpw@
fsd, Otm, (9yy).

D. C.

{Baue), bafh, Sagh. Dagy,
{5dm), Seh, (Sge),
dmz, 5ud, day, duz,

(bzav}, Gano, Badt,

Uanadian: del, deo, bl
British: 2nm, Zod, 28z, Hnn,

Duteh: pad, peii.
French: 8ab, &ha.



3BPM, Philadelphia, Pa.
baaw, 4nds, bHawpd, (Balv”p, Bamh, BSbe, 5bt, Sbx,
H5dm, Bbfe, Hht, Bir, fHrh, bzav, Guge, 6acs, Baro,
6aru, bbJo, tbuy, 6ecl, n, chx, Genl, Beej, épt,
dvm, 6xad, Tabb, (Tco), S h, Tvn, (9aep),
Sagd, Hahz. dake, 9apf, Yaps, (‘Jaru). 9ash, %atn,
9ato, 9avs, Yawr, 9bab, 9Ybau, “hge, 9bgh, Gbgs,
9bhi, 9bhk, 9bly, :(bu, (van), Ocjy, Yesn, (9day),

9dmw, Yedb, Yeih, (9elb), {(Yes), Dhm.

Canadian
British: b5bv,

4RR Wofford ‘Lampus, Spartzmburg, S04,

6ano, Baag, Gacm, 6Gadt, Sagk, Sagl, Sahu, 6aja,
Gujh, ®Bakz, 6Gamn, 6ape, 6arf, 8aro, éaru, 6aum,
Gawqg, 6awt, 6bab, 6bbe, 6bfb, 6bik, 6bnt, 6brf, 6bri,
6bru, (6buy), 6cbi, 6cbu, Gchw, fofm, degw, Gegd,
Gehl, Gejv, Gemr, 6Gemu, Hao, 6bh, 6bm, Gee. 6ch,
Gdd, 6ed, &fp, 6gt, 6ja, 6iv, Smh, 6God, 6&pl, 6érn,
fux, 6vm, 6zh, 6zah, 6zbu, 7ael, 7afo, baid, Teo, Viq,
it Tio, Ylu, Ymp. Tob, Tta, Twp., Tzu.

48D 359 Magnolm, Gainesville, Fla.

C.W.: iar, ler, thx, 1ii, 1lke, imy, lrr, ixz, 1zt,
iach, laje, iajp, 1alj, laar, ibge, iboq, ibad, ibsd,
iemp, $&iy, 2kx, Zrb, 2ts, 2wy, 2brb, Zcir, foty,

ees L00 numerous, also fours, Buec, bgi, bhe, bhz,
&ih, Bkr, bmb, Bom, bup, bow, &sf, bak, Bsz, biqg,
Gvv, hzb, Babn, ﬁaft, bagl, &Haht, Baie, Baiu, Bajp,
5amh. Bamw, Haom, bazz, tbm, 6fm, éli, émh, 6éms,
Gts, 6tv, 6zh, dabt, Gcl Bacv, Gaij, Bani, Gaoi, tawq,
Gaw‘t, bbdc Gbdt, bbgc 6bik, ©bjyv, thb 6bqz, Shwt,

4mz.

Bege, bcnv, i.xad, . .abb 7akh, Tawj, Sam, &dk,
8gz, £nb, u, Hze, B 82z, Baaf, B8ago, Sanb
faue, Savt, 2bbf, Zbda, lxbkn), Sbmb &btm, xddt
8dkb, 8cud, Bevm, 9me, 9nu, Ype, 9pr, st. gur, 9vm,

fwe, 9yy, Uz, Saau, Haaw, 9ahj, 9ahq, 9ahz, 9aog,

Yave, 9bbi, dbed, 9bmu, Ocbu, Ycev, Yces, 9cee, 9ddq.
addt, 9dfy, ‘dee fleav, ’Jeow. evh, Befh GRA
Sekf, geky, %ell.

Jan.: lal, Zeg, feo, den, Sfe, Sit.
Fone: 4cs, deb, del, 4fs, 4ft, dme, 4pi, 4sb, 4oh,

Hma, baw.
Otherwise: Sje, abd4, dk5 (wav) 2}y, QRK but
there.
Fse QRK mi CW.
BVYV, ermmgham, Ala,
iabf, lach, 19,11, law, {lber), 1bhb ibhl, ibtr,
icmp, ixam. Zazy, Zhe, Zbgh, Bbrb, Zbgb, 2buy,
feee, Dejx, Ecln, Bcpd, (:;’crc), feorg, 2ts, 2qv, Zevi,
dada, (3atb), Aaiw, 8aar, Sawe, 3Zbbu, (Sbe'l, 3bei,
Bblu, Sbmn, Yeeb, Hejx, Bla, 3mo, 8oi, &ph, 3uu,
Bwv, dvo, (4af), (de “itt, igh, 4gz. 4jk, 4jr, 4my,
4oz, 4ipk, 4aqw, {(4s (Bagl), Baie, (bajg}, hamz/
Hem, bev, bev, (bg ﬁ;zn, .»hn, xxhn. &3l, Bip, Bmi,
(Bnn). bov, Sug, fad, (Bah), Baj, 3gl, brg, (Bsd),
(btq) ¢Bua), Buu, (bwgd, Bwo, bxd. ibxk), Bxv,
byn, byw, brav, fak, Ghie, ©bkx, 6bgb, 8bqe, Bbri,
debi, Hegw, Geih, Gekp, Semr, G-fp 6gl, fmh,
G Tafy, Tait, bk, 7eo, 7if, Tir.
Yage, Sagp, Saig, Saje, Rajy,
2arv, Satp, Batz, (8hdm),
Shmb, shnh, (8bai), %bt‘m,
Aeei,  (Xchy), 0d,  Repd.
?«wm Hewls, Z, 8 »Sdal)
{8dfh), & hs, m), Kdn
sfu, &rh, Rtt),
syn, 2y Szz, Yaan, (Etahf) ‘9ahi.
‘4au:,, Sajw, {(9ali), 9amq, 9aom, 9apd, 9apf,
'iaqc, Harf, (9aruj), Pasu, (Gave}, Qa favs,
dawv, Yaxb, faxx, fayvp, Sba, bb,]‘ Qhob
‘5})97. Gbg hd, Whhl\ “bhk. 9his
Yhef, ‘ﬁhm, {ubrk). 9hrt, gbru, 9Ybuj,
Yhun, Jbvm, Qees, koew. edi, 9cgn, Ycht, Seje, 9cka,
dekm, 9eld, 9oms, Jept, Setu, Yevi, (9Yevod, Beve,
{Uday), 9dbi, 9dei, 9dep, (Odcw}. dfh,
Sdhb, (9dlr), ddlw, ’Jdoe (9dqu), 9dte, ddun,
B . dyy dede, fedo, 9 iYefe), " v, {(%el)
Bekf, (fekyl, delj, Bell, {9gd), dla, 9pb, Yvk, Ywvm,
(Hwe),
Canadians: Sex, &ko, §nf, 3yv, 4ai, deo.

BZAV, Oklahoma City, Okla.
. hf. {lacbh), lafa, lafn, lagh, Iall,
{laol), {(iapo}, lary, Ilaur, !‘flavq)
Jaxa, ¢lavt), luh, Iber, 1bdi, 1ibes,
1bkq, 1blb, lbhn, ibgq, ibom, (ibsd),
feab, lcav, lecg, lecp, (lebj), (leak),
iepi, (lepn), lcqz, ier, lez, 1fd, ifh,
imo, itrr), irv, lka, Ixz, lIyh, Zaay, .
danv, Zax {2azy), blp, (”‘bnz} ("brb), 2bvr,
bxr, 2c cd) 2oex, 2eee, fefd, (Zejb), (Peim), Zela,
#eph, f‘zr-p q, 2ewo, Jexi :L’cxi, chw. 2bg, 2by, Zod,
ifrk), (23q), 2is, ”’tpY xzna. (2xqg), /wa, Aacy,
Sadb, Saek, dalx, &apv, Jaqr, 8atb, (3anw), {(3bdo),
‘?hma 3btl, r}bw1 Sdee, dodn, 3ad, 3ds, cZ?c (3hs),
3im, {3ot), Sav, (5ud), Svg.
Bwx, dxi, Bx Arh, Bzt

Labf. lanb,
inwe,
ihiz,
{ibsz),
Iemp,

ianx,
tawj,
ibim,
1bwi,
lemx,

ifm, 1hx,
Zagh, Zagy,

3he, 3hh, &jx,
ﬁ-iwh)

dvw,

thy,
4g7,
ipt

4bz, {4bv),
{4hs)}, 4hn,
o Aat, (der)
. Gakf, dake, dane,

4nac, daf, tbs, 4uy, 4ba,
At, der, g, igu,
dku, ina, 4og, 4oh, 4it
ibadt), Bano, Gaany, Bajd,
i8arf). Satz, Gubk, Garu, 6aud, (Bawt), Gann, Have,
Gavy, Gban, 6bbe, Gbbh, 8bbp, dbej, dbth, (6bjij),
Ghij, 6bko, (Bblw}, (6bny), (8bnf), &blq, 6big, thnu,
6bri, 6bon, 6bur, 8Lui, {(Becu), beay, (Bebw), Ged:
{6edg), Gefp, (6eid), Beih, Seis, Sehl, Sems,
Genl, Hegw, Beru, (Gemi, {fegs,  iBekr), (F
{Ben), Gef, Guo, Gei, Gdd, idec), (6fm)y, 6hi, (8if),
6fm, 6fy, dwr, 6nx, bud, {6gt), 6of, Gol, 6om, 6pe,
Gpl, @Gnb, 6hp, Hrn, 6ro, 6th, 6tn,” 6tn, Bux, 6vd,
i, vkw, txad, 6zb,’ 6zp, 6zh, Gzab, 6zar, @zah,
Gzau, (Bzba), (6zbd), Gube, 8zbh, 6ubj, Tabb, Tadp,
Tsha, (7ajd), 7af, Vagv, Tacx, Tafn, Tafo,
{ide), Tel, (7fs), Tit, 7fn, Vg, Thg, Tit,
(7ly), Tmn, Tai, Tra, Tto, Tws, Txaf, Tue, Tuf, Tweo,
¥ iBafr), (Bajy). {(Bawsx}), {8beid,
Mbdv} (%bhj), (8chb), (Bcei),
(8dey}, (8di). (8bk), (%ef), (8pl),

uﬂy),
#, 2be, 2eg, 3ad, 3Zhe, (8hi), 8bp, 3ni,
Soh Sje, {3ws, OSxg, %wi, 9xn, (3zh), dst,
(4cn) thh, (deco}, der, {(d4fr), 4re, %bx, Hen,

Obx.

2. far,
io, 4ik,

BZas

(7zu), {8amd),
{8hda},
{8dkh),

{Rbac},
(8dat},
th)v
Can:
(3kg},
(4eb).
sgo, 9al, 9bj,
Mex. : cbx).
ciuban: “by, 6kw.

8QJ, 3011-3rd St., Santa Monica, Calif.

lkv, lmo, 1bbh, lega, Zby, 2rk, {3ab), Sgk. 3lg.
Aauw, 4bx, dhy, dew, 4fs, 4gu, 4ha, 4ia, 4io, Amy,
ipk, 4af, bSbe, beh, bek, Bfa, 5Sgi, SHeu. bLhd, Sht,
Biry, Him, E’»Jl bmu, ?mkﬁ Hyd, (Bai}, bug, bax, drg,
Sre, Rrv, (Bsk}, {Btj), BHto, Sunk, Huo, Hvm, (Hxd),
Sua, Szh, Hwe, Swa, Hadh, bado Sahi, Gahr, Saib,
{Baic), baih, Dair, (Haiu), a"jdjj, Ba,)q, -aJu, Sakk,
taky, bHulk, Halv, Bxab, bxap, bzav, (6]t), (Batn),
(Bceu), Taf, Tak, Tav, {7bj), Teo, 9de, Teb, Tej,
{tem), Ten, Tere, Tez, (9fd), Tfa, Tir, Teq, Tes. Tev,

ThE, Thy, Tif. {Vie, Tje, Tiu. Viw, Yiy, Tkk, Tks, Tkv,
ilh, ‘."h, Tmb, Tmp, Tmw, Tof, Tny, Tob, Tom, Ton,
{70t). Tov, Tpz, Tue, Tad, Tqe, Tui, Tat, Tau, Try,
Toe, T Tt Tte, Tth, Tvn, Tvv, Twa,
Twmm,  Twp 4 &zx, (Tabb),
STaei, 7 4&[0 m;\ze.
Tagf, 7 ip,

akh), aj,

e, #vn,
"saih,

Ryn, By 7 AT sabs, sapt,
2bld, %bmx. 8bmy, 3btl, Rbve, Rbyn,
Kdat, ¢ fhx, 'Scm, Ody, 9ei, feq, 9hk,
. Y 9bx, Yem, Sdv, 9ei, 9eq, 9hk,
N '!:t, Ony, Basg, Baci, %aec, Daed, fafm, 9ahf,
9ahz, faim, RHaix, Samb. fami, 9amk, 9ace,
faon, Sapa, 9Yapf, 9 dart, Yaru, @
Sato, fauu, ‘!9 Oave, Dawf
Sawy, Saxw, fa §, 9az 9 obak, 9 bhew,
hdz, Obed, Ybgk, Ybhi, Sbhk. thx, ji, #bik, 9bkf,
Sbly, 9bma, Ybmk, ‘ahof, hoj, Rbrx, ®bhrk, #bun,
vbvo, 9bvv, 9bwi, %hxa, ®hzg, (9bzi}, Scaa,
Seev, 9ecz, Beeh, Yefi, Bemn, bejy, Belq,
. Senr, feqe, ‘l rw, detr, Yevo, Bev

Gdb
ddug, o un, i
er, (9ehj), {
Aeo, 3xn, 4§

6ZT-6EU-6XBE, P, O. B
ianr, Jbbo lcpn, lfd
“bwn .-’.k adb,
arck,

Sbkn,

Svn, Bwx:

H

ox 77Z, Salt Lake City
‘“br.

B

dul,

Sbth,

Ery, and ¥'8 too uumerous.

71J-ex-THG-3569 Ea K St, Tacoma, Wash.
{labf}, lage, imsu, lbbo, ibkaq, Thah, &
Ixak), lxab, Ixam, lxw, 2ela, 2dx,
cab. 2xa, #hj, Sekg, Scki. She,
g, 4hs, 4ik, dio, dkm,
S5abf, {Badb), fHado, BHaf, BHahj,
T»am. aa]b ﬁx—uu, t, Suky, fHaim, Fm(r,, Balv
hee, (Admi, Sdw, i
i, b , Bna, Snk, Hnn, s
d, 8re, 5rv. Bad, Bsg, BEi, Bt b, Sxd,
v, Hzav, Geen, Tmn, %abm, ak. %anm,
t. fxam, Sard, ZHatp, Rbhf, Khe,
3 thep, Rbjv, 8bk, B8bkd, Rbkn, Reswy, Heel,
dz, wchy. Scom, Hepd. 8cpk wa Kotp, Rend, 8

o, %dgp, Sdha, Rdhs

ke,
ib, Sdib,

: &fe, &fm, Smz, 9pl, %pu, Sro,
(Rxbpj, 8 . Uamu, 9aaw, %abe, ’!ahf BT
Rack, Dadz. Qaec, Yaej, faev, 9afy, 9afx, Qagh, 9ahh,
Qahz, %aii, Oaim, %ais, 'Saku, Yamb, 9amf, Yami,
Baog. 9aol, Yacu, Gap, Sape, Japf, daqg, Jagv, (9asnjy,
Datn, ato, (Qaus), Ravm, (Havs), Yavz, Sawi, Daxx,
davi. o, Yazx, Yhab, 9bae, 9hah. 9bak, Sbhal, 9bap,
9bav, 9bbi, 9bef, 9bdz, 9bed, 9bez, Obgx, 3bhe, 9bhi,
abha. Jbth '{!bjn. 4blt, 9bly. 9hmo, dbmx, 9hnn,
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9bof, Shop, Yboz, Yhnt, ¥bqg, "hqi, Ybau. 9bri, bbrk,
8brs, 9bsi, Thsp, 9hth, wbtm, ubto, 9btt, (ubwe).
Yhxa, 9bxag, Ybzi, Yea, Ycaa, Ycom, Beev, Beeu, Yeee,
gceh, defi, 9efx, Ycfy, Yega, Yegn, 9che, Ychp, Yrip,
Yeje, Yeju, Yedy, Scki, Yckm, 9elq, 9cly, 9elz, Udcms,
9co, 9cpe, Scpo, Yerk., ferd, Uesi, Betg, Yeir. fYeue,
t9evv), Yewld, (9exp), Deng, 3c7m, Adap, d9daw, xday,
adbf, vdbp, Sdee, Ydes, Ydet, 9dew, 9dgi, 9dha, 9dib,
wdkb) fidoj, Ydpp, hHdpx, %daq, 9dro, 9dsl, Hdsw,
adte, 'kifs\ "dm Hdum, ‘)dlm Ydwn, Bdws, Ydxr,
$dyr, Ydyz, eri. Sebt, Yedb, Seea, Yeeg, Yeep, SBefh,
Yehy, Yenn, Yer, lekt, Yelb, Uell, Yeg, Yer, 9im, 9g1,
9hm, 3hn, Yhs, Shw, 9la, #z, Yme, (90¥), %qe, Yar,
Gre, 9ss, Yuh, fvm, 9vk, Yyy, 9xab, 9xam, 9xax,
Yxba, 9xi, {9xw).

Can.: 3ni, 4eo, fer.

7ALI, Mt, Vernon, Wash.

injx, Lyb, 2bgh, 2lg, Zrk, 3aix, dazy, 3lg, iai, 4gu,
igz, 4my, bdado, Hugf, Ew.hd. Bahr, baic, duii, Halq,
Galx, hamb, LGanc, bbe, bbx, bev, Sef, 6fe, bft, Bgi,
Sgm, bhk, hig, bit, biw, bke, mp, bml, buw, bny,
apw, bal, baq, Sow, bre, grh, Hrw, bsp, Hxab, bxd,
Syw, Ehw.v, 8aa0, bucv, Bacz, Bafq, dage, Gage, uagk.
6aik, buja, Gajd, 6ajh, 8alv, éalw, aoh, Garf, Saru,
Gatz, Gauu, Gawe, Gawq, 8bbe, ﬁbhw, obin, 6biw,
6bkx, 6blq, 6blz, Gbm, vbnf, 6bnu, 6bon, Sbou, vbpf,
8bq, 6bri, dbuf, Gbuh, sSui, Rum, bcay, Gebb, Bebi,
hcbw. Gee, Geen, Sckd, Begg, mhw, i, bc\b Gejv,
gelz, 6dd, 6do, 6fm, éhs, 8kf, 6kw, Gla, 6lv, 6nx, gol,
fpl, 6pu, Bab, Gux. Gzx, 6zar, bzbo 6zbs, 6zhu, Sabx,

Bacn, Raev, § Ranm, %apn, S(mt %hau, &hbcp,
#bda, Shdr, %hjy. “"sbk. Shmb, &bnh, Bbsn, &btm, 8bvt,
xbwb ghwe, xbw!. 8bze, Beom, Hepk, Scse, Scto

Bcwk, Jewp, Bcwu, Bezy, Sdae, Xdat, 83dde, sdp, 8er,

sfm, Kjy, 3mz, knb, Roe, spl, Rrv, 8va, svy, #wo,
87z, ‘.’!aaw Oae, Yaci, 9ack, Yaee, Gatfm,

dagl, 9ahz, ¢ate, Yaim, Yale, Qamb Samf, Yamp,
Yamz, Hany, Yaog, Yaou, Hap, 9aru Qasn Bato, 9att,
Yavg, Yave, fawv, haxs, Yaxx, 9ayi, $hal, ibbg,
tbdz, 9bez, Ybfb, #his, 9bji, 9blx, ubly, 9bmx, 4bnu,

abp, dbpv, Ybaj, ‘:Mmq.
Ybxm, ‘)hvd 9bzd, Y
Yeee, foga, Sehe, '
‘wvs, Yevy, bewi. e
Gdli, Ydmw. Jdsw
Yebh, Yemu, 9ehj,
upf, vql, dvm

Can.: sha,
4gh, 4hh, Ho, 9hj, ’.—!bx.

8CPM, Wilbur . btelrer. Frankfort, Mich,

dbrk, 9brs, 9bwvn, Sbvv, 9bxa,
i, Beaun, Heaj, Deem, Ycev, e ,'?“d,,
. 9cka, 9Yecly, Yems, fimpn o
. Bezm, Adaw, Jbf, Ydey, qdlb

Sdum, 9dun, Odxu, Ydyr, Yeal,
seky, 9elb, fSer, ufe, 9lb, Sme, Sny,

4ab, daw, ieo, fer, d4fn, ifz,

laae, laal, labe, luez, taf, lafp, lagh Tagk,
iuju, lajx, lal.!v (iari) Yarp, lary, latj, (laur),
iavi, Javm, layt, ¢ ibbh). lhes, §1hoq), 1btt, ibvb,
ibwy, leecx, Ieit, {(leje), ivjr, lemp, lemx, lcpi,
iean, lerve, ftp, itd, ifn, ifs, lhx, i, 1il, 1ijv,
tke, Imy, lpp, lva, isam, lxz, lyb. {lbcr}, Hubn,
K'i!apy), Aatz, Zaxf v, {(2bbn}, 2bek, 2bip, 2bgb,
ubad, 2bse, (Zbtw}, zbuy, Zbwm, ubxw, Zby, 2byv
2eex, bt i hj, 2con. Tepa, 2
“equ, . Zeuw, Zewd, fdexg 23
(%n), 2ku, Zne, 9xq, 3ub, Sabw, ZRacy, 3ad,
iadb, 3aek (Saen), Sagf, Sahp. (3eid), Sakl Suky,
Yaje, Hupb, (3apvi, Sas, 3Jatb, Jauv, 3bbs, (8bdi),
Abdr, ihe, Iihm;-‘, shhm, #hkl, 3hlpy, #hin, Sk .
Zbms, Lbpf, 3hpp, Shav, Seah, feay, (Seeud, &

bawps, bagv, bahd, bahr, {baic), baij, bair, baiu, baib, 5aji,
3dhs, 8iw, Ziw, %me, 3Joe, Spg, Srz, Ssu, 3tf, 3tj,

(Rtry, dva, swn, {daf), d4ai, tiba, ibq, +4hz,
ieb, e, ddv, dul, ifg, 4fs, 4ft, 4fz, 4w, dhs,
s, 4k, 431, 411. 4mv, 4na, 4oz, (5pd), dgf,
tuw, :irr, 4gh, B at, babb. dabh, &dubn, bac),
Huerm, Sadh, Hads, Boaes, €5afq). Hawj, fawpn, bhago,
bage, Bagy, Sahr, (Saic), 5aij, Bair. Saiv, 3aib, Laii,
Kajg, D bakf, Sakp 5alv, bamh, bami, damt, Bamu,
bane, Bap, be, bee. Ben, bev, 5dh, 5di, Schin, (Adw},
Sev, (bfuy, Sfv, bHuw, Swi, Bef, 5§lfp, nht, Sin, air,

Bie), ihily, Hiw.
(hlr), Bmi, &mi, LHna, Snv,
sph, Bpv, Spy, bHud, Sai. Hgl,
Hrb, Hrd, .”-rg‘, Enrh, Ei:«i, Ask, (bBsr), bsz, 5ti, btq,
5ts, Buk, Suo, Suw, Sve, Lvv, bxa, Sxap, Sve, bBua,
Szas, bzav, Gage, 6ahp, 6ahz, Bakz, 6am, Gams, 6aol,
haqgq, bBavv, sbeg, 6biec, 6bjj, 6bsg, 6buh, sbuo, ébur,
tbwd, 6chg, Gede, begw, 6ekp, fenh, Gea, 6mh, #pj,
upl, oxad, &yb, 6zh, Tabb, Tadr, Tbi, 7co, 7hg, “lu.
Trap, Tnr 7€, Tru, %ack, 9afm, Yafv, Ragl, Yamb,
9amp, Sapf, %aps, Pase, Yazg, 9hjk, 9bkd, “bof,
fibri, 9bxq, tY9caa), wefy, 9ckq, 9cow, 9etu, 9dIf,
»dli, 9dui, 9awe, 9dwn, Yeez, 9uz, 9tm, “vu
Canadian: (Zan), Zem, (2bn), (8gg).
sel, 4eo, 4ea, 4fv.

8AMS, Tawas City, Mich.
iahl, lajg, iajp, lall, lama, lanr, late, latj, tavi,
jaw, laxn, lbez, lbge, lhgu. ibom, lcab, leep?, Iclep.
Yepi, h‘ql temp, tewe, ike, 111‘ 1im, igm, tui.
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i8jy), bka, Bke, skr, Blh, 5},
Sny, Sod, Bov, {(Hpf)

{baq), Baw, bay, baz,

jas, 4rb,

txu {(voice), ltxzz, lyb, lvk, Zabn, 2Zaj, 2ule, Uana,
Zats, . 2aye, ube, 2bbk, 2bbx, Zbip, ublu
'bac, Zeed, (%eed), Zeex, Uegh,  Zeir,
2 2elt, 2cor, Zepz, Zevi, Zeqp, eta, 2k,
'l\f ¢kx, Znf, 2fom, 2rb, dabw, B3acy, Sade, lajs,
3buv, 3buy. .tml y Jge i Sia, diz, #le, ifo,

#tk, Jejn, se, Jef, Serp, Slg, doe, dnf, 3pz,
daf, Bpi, dref, ,,pk -$~n. 3R, uvg, 470, 4ail, ibg, dbs,
deg, ten, les, Aft, dio, spk, 4iu, ije, 4me, 4mi, dog,
4av, dqw, »'iqx, xlsb, ise, 4sh, DBaxe, Bae, Hail, baio,
Suiu, Haln, damf, 5amh, sek, va, bR, 5?.11, bkaq, dkr
Smb, Spl, sqh, Sy, .)qs' fsk, Bay, Stg  duk, bun,
Sxub, bye, veice, Hza, Szav, SHs¢, voice, Saaz, dahte,
taap, Bacy, Bbbw, 6bez, 6bde, 6bjj, thm, bzgn, begw,
Geo, ST, bgr blq, ucmu. 6lv, ©nb, bqh tg, onw,
tzat, bzh Taim, Teo, Ten, Vfd, ’Ifq, 7tag, Ttu, Gry,
aau, Yaci, Yack, Saed, Yael, 9afm, Yajd, Yale, Y9amu,
Yamf, Yaom, ¥Pape, 93.pf, Qarp, Yasr, (9axd), uayp,
fazg, Ybgz, Rbgh, =bhk, 9bby, 9bis, Ybhi, vblg, 9bof,
9bpn, Ybgx, Ybaqy, 9bsi, Gbsp, 9bsk, voice, Ybvm,
9byp, 9bzi, Ubzh, 9bed, voice, Yees, Ucew, Yede, Yedu,
fceh, Ucfi, Sega, dcth, sela, Yeld, 9cla, 9efz, Ycon,
Sepy, Hemk, Yerk, Yeug, 9cur, 9ovg, Yeyg, Yovp,
odaw, 8ded, 9dep, 9dev, Hdge, 9dgv, 4dhl, “doe, Sdr,
Odrx, 9dxu, Udyl, 9dyu, 2dwn, veak, 9edb, Yeke, veky,

yeli, “hm, 9%mb, Sum, 9uv, %zt. The f{ollowing
day-lite, (Jerw), udwn, 9dwr.

Can.: lar.

) SAQC-9AHK, lLincoln, Neb. .

lune, lugl, (lall), lana, lape, lasl, lati, laur,

{lavj), layt, ihq, ibaw, lbbe, lbcf, lber, lbez§, ibge,
1bik, ibix, lbko, lbom, 1bsd, ibsz, lbvb, lbwi, ledo,

legq, isw, lela, lemp, icpi, lepn, lepx, ler, les,
tez, lfd, itfh, ifz, 1ii, iiv, lmy, lsw, 1ixj, ixw,
ixah, %aw, Yana, 2awf, Z2avp, Zazy, 2be, 2bl, Ubr,
2bt, 'baw 2 {Zbrb), 2Zbse, 2bwp, deex,
2egd, Lla. g ke, ’kg, dok, Zom, Ipd,
drk, dur, 2we, vr 2 21, .‘.ma, duj, dade, Jaen, safz,
aaqy, Satb, ‘.‘sats Bauy, Bavp, Shel, 3bqg, 3bw, 3bdi,
3bji, t#bdo), 3blu, &bof, 3hss, 3buj, 8bwij, Zbhwo,
Jee, dei, Sex, Scbk, Jeev, 3cex, 3eckj, 3hh, 3hk, 3ir,
3z, 3me, 3mk, 3ml, 3mo, Smu. 3ph, 3qv, dsb, Zsm,
tr, 8vy, 3wv, 2zi, 8yh, Iys, 3zb, (8yo), 4daa, d4ai.

4n), 4av, dany, 4bk, t4bz), 4ch, den, 4ep, 4des, idb,

4dv, dea, dub, deq, ter, 4fh, 4fq, s, $fz, igv,
4gz, thh, 4hn, dhs, d4iq, 4ku, dkv, 41, 4lj, 4nb, imi,
imv, 4na, doa, 4uw daf, arh, drr, dse, dsh, isw,

4bob?7? -QRA, fives ton wnumerous to lsf,
Gage, Gagf, Sagk, sahp, Gaja. Gaif, 6ajp, Bakw, Ganb,
Gaos, Barb. 6awx, 6bh, 6bm, Bhel, 6bic, (6bij), 6bka,
shkb, 6blw, hhnk hbpm, bbqa, (sbqb 6baq, tbur,
hbuv, Bbve, Gbvh, &bvr, $eg, Sebi, $cbo, Sebo, debw,

m,d], Begw, Gejb, dekp, 6Gemr, Benl, be=u, B8y, (bgt)
dgu, Gli, 6nb, 6nx, Gpe, #pl, Bqj, {(Btv}, Gzh, hvo,
6L, uzu, Guar, Tbj, th, {%eo}, Tih, 7ij, Tnr, Tnt,
T(:nb, Tps, Tae, Ty, Tud, Yzu, 7afn, ajt.
9AQC-9AHK

Gun.: 1bq, lef, Zei, 3ad. 3ano, Zada, fex, (3nij.
rg, 8tb., Bwe, (8ws), (8yvy, (8xi), 8zt, {eb, tdeo),
i4tz), oyo. (sbJ)

British: “nm, 2sh.

French: b.

Puteh: peii,

Mexican: bx.

Harold Marks, Alexandria, Nebraska.

ianj, lugg, ltakh, 1all, lanr, lary, laij, luvi,
tavx, law, lawg, lawy, laxn, layt, 1bea, Ibez,
ibge, 1ibja, ibom, lbge, 1lbsz, ibtr, 1lbvb, thwij,
teae, ledo, lecez, lei, lejz, leckq, lere, lctp, ler,
ifd, thk, ijv, Imy, irq, lue, iug, iyb, 1yk, 2Zade,
Yadd, Z2aed, Zagb, Zanm, Z2ayp, 2azy, 2bbn, ¢bbx,
2bfe, bms, bgb, 2bqh 2bqu. Zbrb, 2btw, Z2bwp,
Zeee, Zefw, depb, fenk, Zepd, Zeph, 2csz, 2evi, doxe,

Zexy, 2di, 2kf, Zkx, 8le, dano, .Sadq, dafu, 3aky, 3alx,
durp, dath, 3auv, Java, Savy. Shay, 3bbn, 3bdo, 3bel,
sbhv, 3blp, 3bap, #bss, 3btl, Zbuv, 3bwi, Scbl, Jedg,
Beda, Jeej, deel, debg, Scjn, dekl, Sem, Bgs:. Biy
3lg, Sme, dmf, Boi, 3aqv, 3w, 4ab, 4ai, 4ba, 4bk,
4co, tdp, ddv, der, 4fq, ift, Sf'/, 4gh, 4hn, 4it, 4iu,
diz, Air. 4jz, &Lx 4mi, 4nv, dog. 4oh. 4pk, saw. 4rr
fru, 4rz, ish, H{ 4sh, hvﬂ i00 many. éaso, Gaap,
Gabk, 6acv, bacz, Gage, baja, Gajd, 6ajh, bak Sakr,

Bakz, Oao, 6Gape, 6aaf, 6Garf, 6auu, 6avn, dawgq,
Gawsx, ohel, Gbel, #bfb, 8bhg, bbxq 6bjj, 6bm, 6Ghagb,
Gbrf, 6Sbum, 6bwp, hcbn pebw, 6Gedg, 6Gefs, 6ega,

Segd, Scpy,
demu, Senl,
8lv, fmh, #nb,

eui, Begw, m\hd 8ecih, Gejb, hcav teka,
id, 6eb, Gen, &ff, GEm 6fp, r, Bis,
#nx, fod, Yoz, 6Gpe, 6pl, 6aj, 6rn,
Gux, 6vd, 6Gvk, 6Gzsh, Bzat, ﬁzbt‘ 6zh, 7abb 78.01.
Tudr, Tads, 7af, Tagd, Tagi, Tahs, Tajd, 7Tco, 7de,
dem, Tfa, Tge, gw, 7hw. iy, 7th, Tia, Ymp, ar,
int, Job, Tom, Vot, Tye, Tad, Trd. Try, Tsh, sy,
7tq. Tvn, Twa, Twp, Txaf, eights and nines too many.
Porto Rieo: 4.]@.

Can,: 2bn, 3ex, Smn, 3ms, 3nf,
Awy, 3¥h, 3yv, 4ab, 4fn, 4fz.

’N

3ox, fApz, Ire,
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My Biggest Thrill!

By George 8. Turner, Former Manager
Midwest Division, A.R.R.L.

§J OST of you fellows who were on
the air in those days will remem-
ber what January 17th and 18th,
1921 are famons for. On those
nights our A.R.R.L. made radio his-
Lnrv by relaying a message from Hartford.
Connecticut, to Los Angeles, California, and
getiing =n answer back in SIX AND ONE-
HALF MINUTES. Considering the won-
derful co-operation necessary and the fact
that all participants weve using sparks,
it was truly a remarkable performance.

Down lhere in Missourl it was cloudy
and ocold, an ideal night for honest-to-
goodness ione; distance work., As this was
the last night of the “Trans-Cons”, I was
at the set early, However, it turned out
that my anticipation was nobt half equal
to the realization.

It seemed us if in the early evening,
every ham in seventeen states wasg on the
air. I never heard such QRM. ‘Those of
vou who remember those old spark days
will know what I mean when [ say the
air was full of screeches, moans and sput-
terings; ﬁg‘uratively speaking, it was a
“Tower o' Babel” a-la-radio. I could not
help but have grave forebodings for the
outcome if this continued.. However, this
was the last night and 1 was on to see it
finished.

Along about midnight the youngsters
started to get sleepy and soon the air
had cleared np considerably. With the
clearing of the air iy .»..pmts rose again,
Even tho there were a large number of
the gang on, they were of the old school
and could be depended upon to co-operate
to a man, Everyone was asking for in-

formation. Everyone’s mind was on the
Trans-Clon.  As the time slowly passed the
excitement increased and it was a big

relief when I heard word pass down the
line, from east to west, that the first mes-
sage would start as soon ag the route
was lined up and_the air olear,

T was using a Paragon ftuner with a
detector and one stage of amplification
practically all winter with excellent re-
sults and tonight, being an exception in-
asmuch as cundltlons were good and most
of the gang QRXing, [ started along about
midnight to hear all districts, Old 1AW
back at Hartford of course was handling
things back east. The Candlers over in
Ohio were trying to get in on things but
it seems they were not needed as Matty
up at Chi was easily working 1AW direct.
The &t Louls gang and 9HT up at
Omaha were bidding for a place on the
route along with 9LR down at Anthony,
Kansas, it seems, if 1 remember cor-
rectly, there was a possible two-way route
open to the coast via Denver and Salt

xiv

Lake City or via our old stand-by S5ZA
at Hoswell, N. M., who was Q80 to the
coast, There was vo doubf that the mes-
sages wonld gef thru; what was worrying
e was would there be too many fingers
in the pie? Here is where the old A.R.R L.
pmt took a hand. 'Those stations altho

good sz any on the air voluntarily
togk it wpon themselves to ORX! SHoon
all was guiet except for 1AW, 3¥N, SLR.
HZA and 6JD. This wag about 1:456 AM,
on the 1&th,

The Relay Starts

At last 94N got in touch with 1AW and
told him all was QRV to the west and
to GA. I do not need to repeat here
the resuits of the first message as the
story of how it was relayed to 64K via
GID, HZAA, 9ZN from 1AW can be read
first hand in detail in the March, 1921,
issune of QST. However, the ¢lapsed time
of only 26 minutes from the time it was
started until an answer was received back
at 1AW seems in itself to foretell what
wag to follow. The second message was
a failure due to the faet that it was no
longer possible to get thru to 8ZK. How-
ever, this did not **queer’” the game for
immediately after 1AW was advised re-
warding the fallure of number two he
started another message west, this time to
6JD at Los Angeles. The message read,
“6JD—-What time did you start message
~-Maxim.” [ was receiving very QRK at
this time but 1AW’s sigs were QRZ. How-
aver, his steady smooth sending enabled
me to copy him almost perfectly. Matty
hand no frouble getting him for he im-
mediately Q8R'd to 5ZA at a wicked rate.
That old growling spark of 9%N together
with Matty’s nervous speedy sending still
rings in my ears, Faleoni at 5ZA had
no frouble wmtmg A%N and shot the meg-
sage to 6JD direct. 6JD was QRZ here,
but I heard his QSL and copied his answer
in full. Back over the old route it went,
6JD to SAA to 9ZN to 1AW, The pret-
tiest little QSR job ever pulled off. No
breaks and no bones. Every man on his
toes and fighting against time. WMan, it
made one’s blood tingle to twisl those
dials; tuning in first Los Angeles then
Roswell, following thru to Chi and baeck
again to Hartford. I heard some of the
keenest sending I ever listened to and
did some of the b DX | ever expect
to do in following e { those fellows
from Connecticut to California and back
again in SIX AND ONE-HALF MINUTES.
A thrill?  Well, I feit like waking up the
family fo tell them the good mews or like
dancing a Spanish fandango. That 1 be-
lieve I can proudly say was MY BIGGEST
THRILL.
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“It Works”’

What Puts Joy Into the T.E.’s Heart

Mr. 8, Kkruse,
Technical Hditor, @QST,
Hariford, <onn,

Dear Editor:

I tell you, for a while [ felt pretty
rotten. Here I had been reading in QST
ahout stations using five watts being heard
all over the map, and I with my cnor-
moiis ten-watt set couldn’t be heard across
town. Was [ not using just twice as
much power as a five-watt station, and
should I mot, therefore, have gotten out
twice as far? If not, why not? Of course
I understood that with five watts ['d be
heard all over the world anyhow and
with the ten watts I’d be heard just twiee
as loud and ah—well you know.

B0 in a very short while I had my set
all ready. The transformer delivered
1500 volfs on full power and 750 on half
power. The rectifier was a &twelve-jar.
You see I had read about a fifty-watt
station using 42 jars so [ veasoned 42
jars for fifty watts. 4.2 for five watts
and %4 for ten watts, but just to be om
the safe side and maybe put a few
extra watts into those tubes I decided on
12 jars. “When connected to the trans-
{ormer they all sparked mnicely, which
showed that they were working! The cir-
cuit was called “reverse feedback.”

I turned on the transformer and pressed
the key. LOOK OUT EVERYBODY!
GRAB YOUR PHONES! HERE IT
COMES! But no. Something seemed to
be wrong. [ wasn’t radiating a thing. That
was sirange.

Well, I twisted the condenser and |
shoved the coil in and out and I put water
in the rectifier (which was using it at the
rate of about a pint an hour) and I
changed the taps on the inductance, and
T shoved the filaments up till they were
s0 bright you couldn’t look at them. But
all to no avail, The ammeter stuck right
to the 0. Then I became suspicious of
the ammeter and I put in a small flash-
light bulb instead. The bulb just barely
elowed a dull red. T started to fool
around with the set and found that as I
increased the turns on the antenna induct-
ance the antenna current inereased. Hah!
That ,was the trouble, s0 I increased the
fturns until I got the current to where I
burned out the bulb and had to put back
the ammeter. The meter just barely
moved and 1 kept right on increasing the
turns until I had foriy and the antenna
current was .5 amperes. There it stopped
bhecause I had no more fturns left on the
inductance. I ecalled on several loeal
"experts for advice and they told me sev-
eral things to do which didn’t help and one
even went so far as to tell wme that it
takes a while for a set to settle down
hefore it works, that is a set mever ‘woyks
right the first time!! But evidently mine
had zlready settled that it wasn’t going
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to work, All the twisting and Lphovmg,
changing and fooling, irrigation and irri-
tation, cussing and discussing, didn’t make
that ammeter budge past .5, and then is
when I wrote (ST.

I tell you, Mr. Kruse, it is trifling with
4 man to print the wonderful results of
atations using five watts and then have
him come to the realization that it isn't
as simple as it looks.

But when I got your letter I sort of
felt asshamed of wmyself, for didn’t you
tell me just what to do (o make it work
s0 that T could talk to stations tem-thous-
and miles away and get cards from all
over the world, So [ started right out
to make the changes you suggested, and
with that completed decided to take a
look at the wavelength, The radiation had
been increased so that it was now about
7. After about ten minutes searching
i found the wavelength, and ye Gods! it
was 850 meters! 1 knew right then and
there that something was wrong and pro-
ceeded to take off a few turns on the
inductance, but each time [ took off two
or three turns the antenna meter seemed
more and more determined to rest and
by the time I had goutten the set down
to 2858, the meter had given up entirely,
and there T was back where I had started.
I did a little more pondering and came
to the wconclusion that that wasn’t the
right way for a set fo act.

I had changed everything except the
grid coil and so now I changed the direc-
tion of that, and OH BOY! ain’t it a
grand glorious feehng? The wave was
dnvthmg from 120 to 200 and the radia-
tion was about 1.8 all the way.

T was sitting on top of the world then
and right away called some DX station, but
he didn’t answer. Then I called another,
and another, and another and still no an-
swer., By that time I was desperate and
80 sent out a €Q, but even that failed.
The next night it was the same thing and
the next and the next and by that time
I wasn’t quite so happy. A few nights
later, however, I did succeed in raising a
station in Omaha and the hopes rose with-
in me, but when I got his card and he
reported me ‘vy qrz om” the hopes took
a slump.

I moped and I pondered but I couldn’
reason it out, for hadn’t QST been pub-
lishing reports of stations using a lone
five-watt tube being heard off some coast
anywhere from one to two-hundred thous-
and miles away? And not only that, but
Ts even surmised that some of those fel-
lows who live on ranches far from any
power were domesticating the firefly with
the intention of using them for plate volt-
age.

But all that didn’t help me any, to the

contrary it made me think of that song,
Xv



“Somebody's Wrong.” And the more [
thought the worse I felt, and the worse
I feit the more 1 thought, till at last I
got deapelate and went into & radio store
and with just the slightest {remble in my
voice [ said to the cierk, “Give me z five-
watt tube.”

Well, I hooked it along with its other
two })Iavmateﬂ and put on six more recti-
fier jars, and right away, bingo! the
radiation went up 1. After the necessary
introductions the tube finally became ac.
customed to its ;;urrou'ndings and began
to settle down to the =e 1ous work for
which it had been 4(‘611111'60, and by the
time it had become fully habituated the
eurrent was 2.6 on 195 meters.

With that current the hope rose within
me again, ly this time it was so weak
as to be scarcely noticeable, for radia-

tion and meter readings now wmeant two
entirely different things to me. It was
all well and chough for that meter to
say that I was putting ouf enough power
to knock the ears off a Chinaman listen-
ing in at Hong ¥ong, and another thing
to get some fellow in the next state even
to know that I wag operating a radio set.

With those thoughts in mind I turned
to my rveceiver and before long [ heard

dah-dit-dah-dit dah-dah-dit-dah, and I an-
swered him. But no reply. Then [ auw-

%fter
inck

swered another, but ditto as above,
dnbwermq two or three more with no
decided to try my fist zt ©Q.

Jt was with rather an indifferent alr
that I turned dials afier that long-drawn,
heart rending plea for someone to an-
swer me, and [ did it more out of varios-
ity than hope, for to have anyone hear me
—WHAT WAS THAT? ‘Somewhere a

voice ig calling® and, joys of joys, it was
calling me.
I don’t know how to describe 1L but [

don't believe there was e
which gave anyone morve joyv than the
sweet melody of my call coming over the
ether, znd with it the realization that at
last, ut last. { had been heard! No, 1
know no sweeter sound was ever made.
At last he signed and it was a “6” und he
was in Los Angeles and he said, 'vy gsa
hr om, been copying u all evening.’

Now, dear editor, I iove QST and 1
wish that there would be as many edi-
ns of it each month as you ecan buy
terman marks (see money quotations) for
20¢. And 1 love every fellow who wears
the diamond shaped pin, in fact I love
avery amateur, and loving them so I would
not doubt for a second that all these re-
ports about stations being heard in the
South Sea Islands on an onion are frue,
Nor would I doubt that a five-watt tube
when connected to an antenna and a source
of power forms a means of reliable com-
munication between stations from one to
two-hundred thousand miles apart, but just
between wvou and me, I'm going fto buy
another tube in a few days, and when
some more shekels come rolling home, 'm
going to put in =z fifty-watter or maybe
two or three or more,

XVt

r a sound made

Well,
now,

Thanking you for yvour help in getting
my station to work, I remain,

Yours respectfully,
~——Arnold €. Grossman, 2AVS,

MORAL: [If wou will ask for help and
then work like the dewvil, yon cun wmake o
go of your station—but it takes industry
on your part as il as the informuation
we can ygrve you, 8

Fm not zo despondent and blue

weluded from page IX)

The wew LR.S. have not yet reached their siride.
At present JRG, BN, and 280G are holding
new (LR.S. t 2DN, ZEI, 3AN and 28V
are peiting out and low wave work with
Europe is common now.
WINNIPEG DIVISION
4. E. Bricket, Mer.
400 18 the A DM, 'm .\damro 2.
Winnipeg has a new DS in 4KBA. {CN has two

fifties bur ne time, 4AB is back apain, Hil {AD
will render a selection or two on 10 watts this month.
400 lost his spark and in doubt if ali the noises he
hears are cheers or tears, (Hil) 4CR will need one
of those bmlogna n 3 if he radiates any wmore.
AFZ hits the distant spots on a fiver and wastes no
time zbout it. 4CH and 4BT bhave combined their
machinery to ma more noise in somennves fones.
DK sold out, . suys he got apring-fever. 4DY
i8 moved to Portage la Prairie on business, but just
it that stors him! will be on by now.
another =step 4BP Jtmked ihe spark
No holding back 1AW ¢
5 ks teansiormer  vlate) but
transformer} vaises awful smoke,
et veal DX and handles traffie FR;
what a punch, {BEA has on § watls n
313 d‘istrivm but complains about QSO
anada
ASKATCHEWAN-—4AJ and 41V continue 0 hold
ina and up. 4AJ has had hard luck with aerial
saing down,  4FV reborts ironble with his masi.
i sxperimenting dfving his sink vee-
in trouble, but poing

in We«tvrn

. X d .
when can get time and can get things to work., They
navﬂ a ‘haywire”

sel covering 95 1o 235 meters re-

Reginag and Morse both have irouble in moving
irafiic into Mooss Jaw.

4AQ has been ordered by the doctor to keep away
from radio and late hours, IHH worked WNP and
is getting out well on his B0-wat i

Iy good on his IU wattor,

{IW has started splitting the air
“nd now holds 4kR's honored position i
B.C LS s vietim of complaints,  Hil 4GH H going

y strong on spark and C.W. and is moving traffic
mcvlv {AA s shoving sigs over the eountry F.B.
PYch Albert is vummg o fhe imnt thh Ei ™

YANCOUVER DIVISION
A. J. Ober, Mgr,

ALBERTA—4DQ will be on 125 m
between 100-150 meters.

rs, and 4CW
110 is sure poing to step

when he g & few more turns ol wire on the
‘Fields.” 4IC was & visitor over the week-end at the
.M.’s Btatie Shack, 4AB is the raost active sta-

tion in Alberta. 412Q is in the act of putting some
pep_into his batteries, and will be going soon.

EDMONTON-—4UL is getting down to 125 meters
and reports WNP regularly, He worked 6CEU,

VANCOUVER—HAH is rebuilding for short waves.
SAK is heard occasionally, Chilliwick: 5AS is the
only station on the air. Helowna; BBW is on with
a 100-watter, bur so far has been unsuccessful in his
attempts to work amateur stations.

VANCOUVER ISLAND--G0QT is working on 180
meters, He is the only station doing any traffic work
on the island and hands in a nice report avery
month. 5HK haa M.G. trouble and ean’t get any pep
wttlg slgark eoil C.W. HBL, with a S-watter, is QSA
at
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