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ception, amplification,
tube for every purpose.

station are a guarantee of efficiency and de-

pendability. Prove this
for yourself by adopting
Raplotrons today.

and transmission.
Rapiorrons in your

GYIE

TEQADIOTRON VACUUM TUBES are designed for re-
= ‘There

I U\\
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- Radiotron Radiotron - n |
Tabe 0. 201 UV 202 i |
Fil, (.Yﬁrr;;ltm 1.1 ’&.mps - 1. Amps. 2.35 Amps. i l
Plate Voltage| 15-225 v. | 40-100 V. | 3850 v. | ""mm) v, o000 V. |
f Normal Normal l Normal l
Plate Current| o 045 Amps. } .15 Amps. 5 Amps. !
T Price | $5.00 $6.50 5800 $30.00 $110.00 ’
T ﬁ;e - fhete(*tor Amplifier 5 Watt 50 watt 250 watt
Transmltfer Transmitter | Transmitter ‘
ARE YOU USING - U o\,
ARE YOU USING THE CORPORATION
INTERY ALVE

Designed specially for use
with the Radiotron U.V.
200 and UV, 201 Vacuum
Tubes.

TRANSFORMER?

PRICE, $7.50

(Shipping

cweight 2

ibs.}

Atlantic Radio Company, Inc.

88 Broad Street
Boston, 9 Mass.

Branch--15 Temple Street

Portland, Maine
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“This mark
your guarantee”’

ALBANY, N, Y.

Shotton Radie Mfg. Co.
# Market {t.

ASHEVILLE, N. ¢
Hi-Grade Wireless instru-
ment o,

ATLANTIC CITY, N, J.
Paramount Radio Supply
Arkansas & Pacific Sts.

BOSTON, MASS.

Atlantic Radio Ca,
4% Broad St

BROOKLYN, N. Y.

Kelly & Phillips,
412 Flathush Ave,

CHICAGO, iLlL.

Chicago Radio b,
1216 Clarmen Ave,

BEUREKA, ILL.

Klaus Radio Co,
Rranch, Pearia, Il

KANSAS ©ITY, MO.
McCreary Radio Supply
4th and Delaware Sta.

McKEESPORT, PA.

. & L. Electrie o,
427 Olive Street
NEW RRUNSWIOK
NEW JIERSEY
Gen. N. DeLaplaine
5086 Georgze St and
fth & Maygnolia Sts.

NEW ORLEANS, LA,
Rose Radio Supply,
504 Gravier Hi.

NEWARK. N, J.

A, H. CGorwin & Co.
4 West Park 8f

OMAHA, NEBRASKA
-8B Radio Supply Co
406 Brown Building.

DHILAD}&LPHIA PENN,
Philadeiphia School of

Wireless Telegraphy
Broad and Cherry Sts.

PITTSBIIRGH, PENN.
Radio Eleciric Co.,
a#n7 Fifth Ave

PLAINFIELD. N. .

Paul R. Oollier,

1564 E, Front St
PORTLAND, ME.,

Atantic Radio Co.,

15 Temple

PROVINENC,, —#, 1,

Rhode {slan. . “#c, Hquip.
Ca,
45 Wasrbingt. &,

SCRANTON, PENN.
“hotton Rdie Mfg. Co.
P. . Rox §

Branch, 8 Kingshury 8t
Jamaatown. N. ¥,
FATTLE, WASH,
‘Nnrthwest Radio Hervice
409 Fourth Ave.

WASHINGTON, D. €.
Bastern Radio & Blee-
tric Company.

1405 Flomda Avenue.

000

E Canadian
MONTREAL QUTEBEC.
B. Miller
136 Vendome Ave. N.D.G
TORONTO, ONTARIO.
The Yimy Supply <o,
5687 Cellege St

LX3

No hatteries
at any price
are betver,

Na Dhatteries
at the price
are as Koo

BT, MRPLED FOR
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» BADIOIST DIBUTING

< RADISCO

= APPARATUS -
AW
IETTER. "B BATTERY

Tk ¥ia o B BOVERMOMEWT 8RO L PN

000

PAFPADIIMES BRTE

i3 HEY RIBLJTING [sdn}

RADISCO BETTER “B”’ BATTERIES

are an investment in satisfaction! To pay less
is to sacrifice essential elements of quality. To
pay more is unnecessary—a needlegs use of money
which might better be put into other apparatus.
Operating life 600 to 1000 hours, 15 cells, 2214 V,
No. 1 (3% » 2 x 214 in.)..... eeeeee.... 8150
Shipping weight 2 pounds
No. 2 (6 x 4 x 3 m.)......‘...,....‘$265
Shipping weight 5 pounds.
Larger size has variable voltage feature. Tapped
in groups of three cells, Ask your dealer to explain
it.
For radio phone work, Radisco Better *B” Buatteries
provide o vellable source of power, without the «
agreeable hum of o motor generator or the ye
fied 60 eycle tone.

RADIO DISTRIBUTING COMPANY
NEWARK, NEW JERSEY

DISCO

Your "Assurcmce of (Saz‘zg‘a('fory Performance”

ALWAYS MENTION QS.T- WHEN WRITING TO. ADVERTISERS

DISCO

“Your Assurance of Satisfactory Performarce”
el ¢ e

1
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TYPE 330

DETECTOR PANEL

A-Battery Potentiometer Plate Voltage Control

The Remler panel is genuine molded bakelite, 5x7 % xv% inches. The sur-
face is highly polished glossy black and the lettering and scales are recessed
and filled with white enamel. The filament current is controlled by REMLER
No, 810 RHEOSTAT, back mounted, and is provided with an open position.
REMLER No. 8 POTENTIOMETER connected across the storage battery
provides the close adjustment of plate potential necessary for sensitive detee-
Lor action. Terminals at the back of the panel are provided with flexible leads
for the B Battery connection. The rheostat and potentiometer knobs are pol-
ithed bakelite, 1% in. diameter. The GRID LEAK is variable and grid con-
deuser back mounted is the correct capacity for the new gas content detector
tubes, REMLER No. 92 V, T. 8OCKET is used and supports the tube vertical-
ty, insuring maximum iilament life. Its all bakelite construction tends to
eliminate induction and ground hums, An orifice in the panel permits a view of
the filament. Binding posts and all metal parts are finished in polished
nickel. The panel is mounted on & hardwood base 7% %3 % inches, finished in
black, but can readily be mounted in a cabinet. The wiring is the approved
bus bar type. and is laid out so that the input and output terminals are at
opposite sides.

Send for Bulletin No. 1002 and 1003 on the Remler Bakelite Detector
and Amplifier Panels, Types 330, 331 and 333. Two or more of these panels
can be mounted in a cabinet to make any desired detector-amplifier combina-
tion.

DEALERS:—There is an exclusive and very profitable proposition for
vou on Remler Apparatus. Write for full particulars.

Remler Apparatus Radiates Quality

REMLER RADIO MFG. CO.

E. T. CUNNINGHAM, General Manager
163 Sutter 5t., San Francisco, Calif.

ALWAYS MENTION ¢S8T WHEN WRITING TO ADVERTISERS
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RECEIVING TUBES

()pmmng [mlrumm and Circuit

nf Vacuum Tube Opemtm and
Characieristics

15 Mamagomers %o

P . o o The trade-mark GE is
lh“r Hepage unning. the guarantee of these

2:";‘ inD ltr}:h}?:n d:k:_,efay m;; . quality tubes. Hach iube
s built to rmost rigid

dealer and is  supplied ifeati
with euch receiving tube. specifications.

CUNNINGHAM TUBE SERVICE

Nationally Known Since 1915
General Electric Quality Plus Cunningham Service

Cunningham Type C-300 Cunningham Type C-301
{ias Content Detector Tube Pliotron ur Navy Type. High
of low plate voltage. Price $5.00, Vacuum mphﬁel Price $6.50,
TRANSMITTER TUBE SPECIFICATIONS
Output Filament Plate
Model Cunservative Amps. Volts Voltage Price
Rating
¢ 302 i watts 2,85 7.5 350-400 $ 800
¢ 303 50 watts 6.5 1o, 1000 34,00
€304 250 watts 15. 12, 4000 Max 110.00

G 304 fob. New Yeork or Sun Francisco.
' 302 is mounted on the standord four prong receiving tube base.
The iarger tubes have special hases.

(unningham Eervice is more than a trade expression—it is an in-built quahtv which

has served the most rigid tube tests in the radio field for the past six years.
DEALERS—stundard Packages F. O, B. (lovr’landk San Franciseco, New York., HBroken ]-‘:»u:kage-4 o0, B,
Sun Franeisco

Trading as Audiotron Mfy, Company
wince 1915,

35 MONTGOMERY STREET SAN FRANCISCO, CAL.

.TllllIllIIMIIHIIHIIHIIIIIHIII!IIIItllllINIIHIIHIIHIINIIHIIIIIll|IllIIHIIHIUIII!IIIHIIIH MR A A A SN R
ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 8



Cast en bloc Fully Guaranteed

Moisture proof

Ruggedly Built

Long Life

Silent Performance

When you need a “B” battery and waunt to feel assured of long life and
satisfactory service, buy the guaranteed STANDARD VT BATTERY.
Built into the STANDARD VT BATTERY is quality——every STANDARD
VT BATTERY is a solid moulded unit of power that will give the service
which vou expect.

Reasonably priced, these batteries are offered to meet the pockets of all.
The next time vou are in need of a “B” battery ask your dealer about
the STANDARD VT BATTERIES, especially our #7600, which are now
in the hal(lids of the most reliable dealers throughout the United States
and Canada.

MNumber Description Price
7623 Small type untapped $1.50
7625 L.arge type untapped 2.65
7600 Large semi-variable type 3.00
7650 Large type fully variable 3.50

DEALERS—Have you our literature and prices?

Pacent Electric Company, Inc.

Louis Gerard Pacent, President
SOLE DISTRIBUTORS FOR
- Wicony’s Complete Line of “Eventual” Apparatus,
Duo-Lateral Coils, Pacent Universal Plugs, Sullivan Apparatus,
Standard VT Batteries, Dubilier Condensers, Seibt Condeunsers,

Special Distributors for Brandes Phones
150 Nassau Street, Berpiephions o New York City
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A Maghzine Devoted Exclusive}y to the Radio Amateur

Come to the Convention !

meeting-——the First National A.R.

R.L. Convention and Radio Show-—

which will convene in Chicago on the
morning of August 31st and provide four
days as chock-full of things of interest to
radio men as we can think of, concluding
with an immense banguet on the night of
September 3d.

The ronvention was originally announced
for five days, but that seemed a little Tong
and so August 30th is now given over to
meeting arrivals and making reservations,
ote., the first meeting being called to order
at 10:30 a.an. on the 31st. Now just glance
over this brief outline of the program:

HIS issue of QST is our last oppor-
tunity to tell you about the big

First Day

The first meeting will be a general one,
opened by addresses of welcome by the
Central Division Manager and the Chicago
City Manager, followed by our president,
Hiram Perey Maxim, who will formally
open the vonvention. President Harding
and the Becretaries of Commerce and the
Navy are invited to address us but at this
writing their replies have not been received.
Representatives of the A T.&T. Co. and the
Radio Covrporation ave also expeeted to
address us at this meeting on the relations
of their companies with us amateurs.

At 1:30 p.m. there will be a meeting of
the Central Division organization, to which
all ave invited, In addition to talks by
Manager Mathews and his assistants B.
W. Btolte and L. A. Pease, distriet reports
will be rendered by Superintendents Mrs.
Chas. Candler, Henry Klaus, H. J. Burhop,
C. E. Darr, J. A. Xolb, Jr., R, 1.
MeCommon, K. A, Duerk, ¥. ¥, Hamilton,
and M. W. Hutchinson.

At 3:30 p.m. the main business meeting
of the convention meets for the discussion
of organization, interference control, time
division, police co-operation, traffic reguia-
tion, observation of laws, legisiative
matters, ete. The speakers at present
scheduled are the Secretaries of Commerce

and the Navy, Messrs. H. I'. Maxim, M. B,
West, F. H, Schpell, N. . Wunderlich, ¥.
M. J. Murphy, Mrs. Emma Candler, ¥.
Kruse, Radio Inspectors ., ¢, Kolster and
L. R, 8chmitt, K. B, Warner, A. E. Bessey,
. M. Corlett, Boyd Phelps, E. 3. Rogers,
R. H. i. Mathews and C. H. Stewart.

PITZZLE:

FIND CHICAGO

This meeting will last until 6:30 and at
7:30 we will be back hard at it in a techni-
cal session devoted to spark iransmitting
and receiving apparatus, with talks
scheduled by Paul ¥F. Gaodley, M. B. West,
J. K. Hewitt, V. M. Bitz, K. 8. Rogers, R.
H. G. Mathews, E. W. Stone, P. E. Wiggin
and Irving Vermilya. If Mr. Stone accepts
the invitation, there will also probably be
a debate on power factor between him and
Mr. West— Oh Boy!

Second Day

The program opens with educational
fectures at 10:30 a.m. by Prof. R. V.
Achatz of Purdue, Mr. Harvey Mitchel
Anthony of Muncie, and Prof. . M.
Jansky of the [njversity of Minnesota.

At 1:30 p.m. there wiil be a meeting on
clubs and their work, their relation to
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traffic work, suggestions for their improve-
ment, ete, with addresses by Messrs.
Max1m, uLhﬂPlL F. Clifford Estey, Hamil-
ton, Btolte, and Bos.

The A.R.R.L. Operating Department will
have a general traific meeting at 3:30 in
the afternoon to take action on matters
dmcussgd in the general business meeting
of the preceding day, with addresses by
Traffic | Vlana;,ez Schnell, President Maxim,
and all of the A.R.R.L. Iuvwmn Managers.

At T30 we will resume with another
fechnical session, this time devoted to C.W.
apparatus, both t{ransmitting and receiving,
with talks expected from Dr. Lee deForest,
Major E. H. Armstrong, (ommander A.
Hoyt Taylor, and Messrs. L. M. Clausing,
Robt. F. GGowen, Frank Conrad, E. F. W.
Mexander\on and K. B. Warner. Mr.
Conrad’s (alk in particular will be of in-
tm est—"“The Effect of the Radio thw on
Traftic Work.”

Third Day

The third day again opens with educa-
tional lectures &t 10:30 by Messrs. Kruse
and Anthony and Prof. W. Terry of the
University of Wisconsin. Mr., Kruse will
discuss fading phenomena .md give us
zome first-hand dope on the A.R.R.L.~R.S.
co-operative tests,

Now for a little fun: at 1:00 p.m. there
will be an indoor baseball game between
the A.R.R.L. Board of Direction and the
Chicago Execufive € ouncil, each player
wearing his call letters in Ia‘rg‘e lettels on
& placard on his back. Matty promises a
compressed air whistle, controlled by a key,
to pull off some *“razzing"” in Continental.

If wor Board of Direction is able to walk
after the game, they will have an executive
session  for the tnrmal transaction of
L.eague business from & to 7 p.m.

And for the rest of the night we have
engaged one of Chicago’s best cabarets for
a real get-together, all for fun and with
no speeches whatever, Watch out here for
T.OM. and his Wouff-Hong! And possibly
here will be the Liar’s Contest—if anybody
will be able to make himself heard.

Last Day

Again at 10:30 the day starts off with
lectures by Mr. Anthony and by Mr, J. H.
Miller, of the Jewell Electrical Instrument
ﬂu

From 2 to 5 pam. a Stunt Party will be
hield, with many novel and interesting tests
for which valuable prizes will be awarded.

And at 8 p.m. the higgest bhanquet ever
held in the history of Amateur Radio, at
the Edgewater Beach Hotel on the famous
beach walk, with short addresses via
Magnavox trom gondolas on the lake.
Dancing too, and counting noses for various
clubs represented, and the introduction of
prominent fists.

August, 1921

How Does That Sound?

fsn’t that a program to make & feilow
put his transformer in hock to get there?
You tell ’era, Bessey, I'm too Busy! There
will be not several hundred present, but
several thousand. Reservations are pour-
ing in, and we honestly have three hotels
lined up to take care of the crowd, wwith
special rates for us radio men.

Each morning there will be automobile
and motor-bus tours over the city, with
vacht and motor-boat rides on the lake,
and hydroaeroplane trips, swimming, tennis
and golf facilities available on the hote!
grounds—so that it will not ha all work
and no play bianimeans. In fact, here's
the ¢hance of a lifetime to combine a peach
of a vacation with all the radio you can
soak in.

Special Railroad Ratzs

Here is some good news, The railroads
have special fares for large conventions
and we have succeeded in making arrange-
ments whereby a rate of one and a hall
times the one-way fare will apply for the
round trip for all visitors except from ihe

west coast, from which territory the
arrangement does not apply. This will
save one-fourth on transportation! The

{ollowing should be carefully ohserved:

The reduced fare applies for delegates
and members and their dependents, for
“going” tickets purchased not earvlier than
Aug, 26th and not later than Sept. ist. A
ticket to Chicago should be purchaked at
the regular rate, but he sure to ¢ 7
your ticket agent o “certificate
the time of purchase. This is nnpurrant.
ag on Sept. 2d and .8d there will he =«
special agent of the ‘railroads present at
the convention who will countersign this
form after it is certified by Mr. R, H. 1.
Mathews, our vepresentative for the pur-
pose, and upon surrender of this certificate
at any ticket window a veturn ticket will
be issued for ane-half the regular fare to
your home. Return tickets must be pur-
chased by September Tth.

The Radio Show

The Broadway Armory, the most modern
and largest exhibition hall in Chicago, just
a few bloeks from the three convention
hotels, has been secured for a radio ex-
hibit that will skin the world. Von will
see here the best that our manufacturers
have to offer, and this show alone will be
well worth the trip to Chicago. You who
are planning bigger and better =iations
for next fall (and who among us isn't?)
will have the chance to see the aectual ap-
paratus, to compare different makes, and
to_place your orders on the spot. This
exhibit is being planned on a huge scale
and in beauty and gplendor will equal the
successful automoblle shows which have
preceded it at the Armory. Space iy going
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rapidly and interested manufacturers
should communicate ut once with the show
director, Mr. N. ®. Wunderlich, 1533 No.
Sawyer Ave., Chicago.

0O ST Musicians

An orchesfra of radio men is being or-
ganized to furnish entertainment. The
organizers desire to hear from every radio
bug who can acceptably play any musical
instrument, especially wind instruments.
Cello and base-viol are also needed.
Parodies on popular songsg are solicited.
Orchestrations on the music selected will
be sent free of charge. Tt is preferable
that the members of the orchestra be
present on the 30th if possible, altho this
is not essential. Those intevested will
please communicate with 9PQ or 95A, who
will furnish further information,

Police Co-operation

At the general business meeting on Aug.
30th attention will be given the matter of
co-operation with police departments in the
recovery of stolen autos by amateur broad-
casts relating thereto and to other police
matters. We want the police folks from
cities who are interested in this work to
be present and hear - the discussions and
gain an idea of what we can do for them.
To this end, will every A.R.R.L. member
see that his police officials are informed of
this opportunity to see for themselves the

w
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posgibilities of accepting amateur e¢o-
operation in their work?
The Ladies

We want them—bring ‘em along, .th'ey’ll
enjoy every minute of their stay. Visitors
will ‘be met at incoming trains by aufo or
bus and special srrangements are being
made tor the ladies’ accommodation, the
plans including shopping tours thru the
various stores, automoebile and lake trips,
¢te.,, under the kindly pilotage of the
Chicago O.W. s,

How to Get There

Now .M., we’ve made this thing so fine,
done it up in such apple-pie A.R.R.L. style,
that we know you’ll admit with us that you
just have to go. Qur dream of years is
about to be realized—our whole big AR,
R.L. is going to get together—oificers,
directors, traffic officials, relaying stations,
and general membership, From the four
corners of Canada and the U.8. we'll be
there, to greet each other, to swap yarns,
to clasp the hand that theretofore has been
heard but never seen, and we're going to
fiave four big days of if. Don’t you dare
to miss the First National A.R.R.L. Con-
vention. The thing to do is to sit right
down and dash off vour reservation to Mr.
N. €. Bos, Heservation Manager, 118 No.
LaSalle St., Chicago, and tell him just
what you want.

CU QSA Chicago, OM!

Modulation in Radio Telephony®

By R. A. Heising

In 'Ywo Parts: Part IL
Constant Current System

The most desirable circuit for most ama-
teurs to use is the constant current system.
This bhas been described in numerous
papers but is indicated again in Figure
10. Tt consists essentially of an oscillator
and a modulator tube heing supplied in
parallel from a constant current source.
The constant current source needs to be
of constant current only as regards the
signalling {frequency, and then, does not
have to be exactly so, but merely relative.
The simplest arrangement is indicated us
consisting of a constant potential generator
with a large choke coil in series. Any varia-
tion of current through the generator and
vhoke coil at the signal frequency is enor-
mously oppesed by the large choke coil, s0
that if a signal is impressed upon the grid
of the modulator tube causing the current
taken by it to vary, the variation must
pass through the oscillator for the reason
that the large choke coil imposes such a
large impedance to any variation in current
through the generator that the variable
current is forced through the oscillator.
¥Presented at . Radio Club ol  America Columbia

University, Feb., 25, 121,

This causes the oscillator to
antenna current which varies aceording to
the power supply.

The hehavior of the constant current
system is represented in Figure 11. The
moedulator has such a negative voltage that
its uwpace current is about the same as
that of the oscillator. Theoretically they
should be exactly the same but practically
the modulator can be adjusted to take one
half the space current of the oscillator
when not signalling and on account of the
curvature of the tube’s characteristic, it
will rise to an equal value while signalling.
In ecurve [ they ave represented as equal.
The top horizontal line represents the total
space current which is kept constant. As
the ¢ignal is impressed upon the modulator
grid, the current taken by it varies accord-
ing to the distance between the vurved line
and the top horizontal line, forcing the
oscillator to take the remainder of the
current—that represented by the ordinates
of the curved line—from  the bottom
horizontal Jine. Now the voltage necessary
to force this varying currvent through the
oscillator must vary also, and it happens
to vary in a corresponding manner, having
the form szhown in curve II. The antenna

deliver an
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current amplitude is proportional {o the
oscillator voltage or to the oscillator cur-
rent and will also vary in a corresponding
manner as shown in curve III, We thus

get in the antenna a h.f. current whose
amplitude varies according to the signal to
be transmitted.

T August, 1921

any power is lost there. Thus at the two
extremes of maximum and minimum sn-
tenna current, the modulator dissipates no
power, and the average while transmitting
a completely modulated signal is one half
the non-signalling amount wasted.

A desirable feature of this system is

/7 that no further changes or ad-
\ justments are necessary to the
oscillator after tuning it up pro-
perly. The modulator i3 not part
of the high frequency circuit and
upon ecompleting the high fre-
quency adjustments, the system is
ready to work.

#odulator. Osciltator.

FIG.I0 Zoo Meter Constant Current Transmitter

The reason for the rise in voltage at
point T to twice the generator voltage is
explained by the fact that the constant
current choke cuil acts as a storehouse for
energy at times and delivers this energy
back at other times. Thus at point ¥ curve
I1 the voltage across the oscillator and
modulator is practically zero because the
modulator registance has dropped and the
choke ¢oil has such a large reactance
against an increase in current that most of
the generator voltage, if not all, is taken
up by it. During this period, the choke
coil stores up energy being delivered by
the B battery. At other instants such as X,
the modulator resistance has gone to in-
finity and the choke coil now delivers up
this stored energy and causes the voltage
across the oscillator to rise to twice the
normal value.

The variation of power to the oscillator
is represented in curve IV. This curve is
arrived at by multiplying curve I by curve
II. An interesting fact to be observed is
that at point X the power being delivered
to the oscillator is twice the average being
delivered by the B hbhattery. This is ac-
counted for by the fact previously men-
tioned of the choke coil storing up energy
during part of the signal ecycle (around
point ¥') and delivering up this energy at
another time. It causes the constant cur-
rent system to be one of the most efficient
circuits that has been devised.

Curve V represents the power delivered
to the modulator. The power lost there is
& maximum under the non-signalling con-
dition. At point X when all the current
goes to the oscillator and none to the
modulator, the power dissipated in the
modulator is zmero. At point ¥ when all
the current goes to the modulator and none
to the oscillator, the voltage across the
modulator is so small that again scarcely

It must be vemembered, how-
ever, that the modulator has its
=~ own adjustment—that of the nega-
tive grid potential—but this ad-
justment is independent of the
high frequency ecircuit.

This system can be used with any
type of oscillator, or with certain master-
oscillator-controlled amplifiers. The prinei-
pal precautions to be observed are to see
that the high frequency and audio fre-
gquency circuits have proper condensers or
choke coils in them to pass the desired cur-
rents and stop the undesired ones.

Master Oscillator Systems

Hach system so far described has cer-

tain advantages and disadvantages as com-
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pared to the ofhers. The Van der Bijl
system is what may be termed 2 “master
oscillator system’: that is, the frequency
is set by a separate oscillator cireuit and
not by the antenna circuit. The Modulating
Amplifier also has this advantage. The
frequency in these. circuits is thus not de-
pendent upon variations in antenna capa-
¢ity, something which varies considerably
in a rolling vessel, and sometimes with
weather in a land station. The constant
current gsystem has its own advantages
and it would appear quite desirable to have
a system which had the advantages of all.
Such an arrangement is shown in Figure
12. In this circuit, the frequency is set by
the oscillation cireuit [,C, of the master

[¢ 2]

T 11

¢uit shown in Figure 13 when used on short
waves.

Voltage At Which Systems Must Operate

A question of importance to the ama-
teur is ‘“‘what voltage must I operate at,
or what system should I use if I have power
at a certain voltage available.” This brings
out the fact that the minimum voltage at
which a given kind of a tube can be oper-
ated to give the rated power varies with
the system. If we assume the same plate
circuit efficiencies in the constant current
system oscillator, the modulating-amplifier
system amplifier, and the Van der Bijl
system amplifier, and have an adjustment
which will give maximum power while sig-

~"

Boeech dmphtier ”‘g uiator

o

bhrl‘%{: 3%1,3 jff
' %:4%

L

FIG. (2 ~(vrreat Modation o Jeparately Eveeted /Aﬁ?@éﬁen

oscillator. The plate current supply to
the amplifier alone, or to both the amplifier
and the oscillator, is modulated by the
eonstant current system. The desirable
reasons for modulating the power supply
te both oscillator and amplifier are given
in detail in my paper delivered before the
Institute of Radio Engineers on December
ist 1920, Very good results are obtained
if only the amplifier is modulated.

In using this arrangement or any other
master oscillator arrangement the amateur
may find that a considerable amount of
power from the oscillator poes directly
through the grid-plate ecapacity of the
amplifier into the antenna, and the f{re-
quency of the oscillator is not independent
of the antenna tuning. This is especially
the case at short waves, To eliminate this
trouble, the grid-plate capacity of the
amplifier should be “anti-resonated” at the
carrier frequency by placing a parallel
tuned circuit across the grid-to-plate ter-
minals and adjusting the capacity (C, in
figure 12) until the minimum power goes
through. This anti-resonant cireuit is also
desirable in the modulating-amplifier cir-

nalling, it will be found that the relative
voltages necessary for getting the same
amount of modulated power from the same
number of tubes is:

Constant Current System........ o000, E
Modulating Amplifier System....... Ev2
Van der Bijl and all Amplifier

Systems. .. ... viiiiitensnneass Ev2

This means that if two tubes capable of
giving 50 waits each at Y50 wvolts in an
oscillator circuit adjusted for moximum
power are to be used in the modulating
amplifier system, or as the last amplifier
stage in any amplifier system where a
small omount of power iz first modulated
and then amplified, ¢ voltage of vV 2x 750
or 1061 wmust be used on both tubes in
parallel as  amplifiers to get the same
modulated high frequency current inio the
antenna that THEY will give if used on
750 volts in the constant current system
(one as oscillator and one ns modulator).
The reason for this difference is pointed
out below.

Suppose you have two tubes capable of
deliverihg 50 watts each at 750 volts with



a plate ecircuit efficiency of 60% whether
used as oscillator or amplifier. If used
in the constant current system the non-
signalling condition of the oscillator is:

By 1y Power in H. F. Power
750 .1104 B3 w, 50 w,
At the instant of . delivering maximum

%ower to the antenna, (X in curve III,
1g-ure 1i) the total oscillator and modula-

tor space currents are foreced through the
oscillator alone at double the average plate
voltage (X in curves I and II, Figure 11)
or

E. L Power in H. F. Power
1500 2208  333% w. 200 w.

which iz four times the normal power.
Any system to deliver this same modulated
H. F. power (50 watts non-signalling and

Iscillztor

o il
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give the peak value of 200 watts, and can-
not cause the same modulated power to he
delivered to the antenna. ‘These two tubes
together take at a maximum only the same
gpace current that the signal tube as os-
cillator in the constant current system
takes at the maximum point, and also have
only 750 voits at that instant while the
oscillator hag 1500, To make the twe
tubes as amplifiers give 200 watts maxi-
mum, the plate voltage must be raised to
v 2x 750, at which time they will {ake
a spac current of v 2 x.2208 or a power
of 2x186%w. and will give out 2x 100=
AUO watts, This is then the maximum
power condition:

Bo v
1061 212

H. ¥. Power
200 w.

Power in
333% w.

ik

'
bed
o
% ::.,.;: EER
% ’
%

(

FIG I3~ 00 Heter z%czﬁffamy ,‘*Z»,m/ﬁ'ﬁew Jramsmetter

200 watts maximum while gignalling) must
be capable at some instant of delivering
200 watts by some adjustment and this
adjustment must be one which can be
operated by the speech signal.

If the two tubes are used in parallel as
amplifiers, instead of being used one as
oscillator and one as modulator, the two
of them iogether will give

En In Power in H. F. Power
750 2208 16625 w. 100 w,
This is their maximum power adjustment,
and WO ADJUSTMENT IS POSSIBLE
THAT WILL MAKE THEM GIVE MORE.
A signal operating upon the grid there-
fore cannot- cause the two tubes to give
more power, and cannot cause them to

The experimenter is here ecautioned
against thinking the above adjustment is
to be maintained. It is merely the maxi-
mum power adjustment. The negative
voltage of the power tubes must now be
increased until the antenna current is one
haif the maximum to get the non-signalling
steady value, the adjustment which he
must have when he expects to communi-

cate. The power relations in the cireuit
then are:

o In Power in H. ¥. Power
1061 .156 23% w. b w.

That is, the system must operate on &
plate voltage of v2 B am; each tube must

take a space current of ——, where E and

v 2
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SOME TUBE COMBINATIONS AND THE CIRCUITS MOST DESIRABLE TO USE.

No. Tubes Circuit Master HLF.
Oscillator Amp.

Speech .Antenna Modulator Plate Order of
Amp. Oscillator 3 Voltage Desirability

_k 15 Watt . Fig.§ EW 300 6
225 W Fig.10 bW BW 300 3
8. 15 W
1-50 W Fig.8 bW bH0W 750-1000 5
4 25 W
1-50 W Fig.183 BW bH0W 5W 750-1200 3
. 11 W
1-5 W
1-50 W Fig.13 6W 50W 1W , 750-1200 3
6. 250 W Fig. 10 50W  BOW 750 4
7. 11 W
2-50 W Fig.14 IW 50W  50W 750 3
8. 15 W
2-50 W Fig. 14 5W 50W  50W 750 2
5. 11 W
1-5 W
2-50 W Fig.12 5W B0W 1W 50 W 750 2
0. 25 W
250 W Fig.12 5W 50W 5W 50 W 750 15
H 15 W v
3-50 W Fig. 14 bW BOW 250W 750 1
@25 W
3-50 W Fig.12 5W 5H50W 5W 2-50 W 750 1
5w Fig. 10 W 35 W
Fig. 14 5W 5W 5W 300 2
14 -1 W : .
55 W Fig. 14 IW  5W 2.5 W 300 1

I are the generator voitage and the eurrent
per tube, respectively, for the constant
current system.

The above mentioned ratio of voltage
required for constant current and amplifier
systems does not hold if the adjustment
when used in the constant current system
38 not for maximum power but for some-
thing less. That is, if the same two tubes

are used on say, 1200 volts to give 50
watts hf. from one as oscillator, it is ob~
vious that the adjustment is not for maxi-
mum power since 50 watts can be obtained
at 750 volts, If the two are now used as
amplifiers, they will give the required 200
watts maximum at 1200 volts without any
trouble at a different adjustment.
{Concluded on zscond following page.)

R W
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TYPICAL CONSTANTS FOR CIRCUITS

These constants are for a 200 meter set on an antenna of 0008 mf. capacity, re-

sistance of 15 ohms, and free period of 300 meters,
300 Volts and 50 Watt on 750 Volts.

C. F. 50 W means Coated filament 50 Watt tubes, ete.}

Tubes are rated as b Watt on
{T.F.5 W means tungsten filament 5 watt tubes,

Element Deseription ~ Cireuits Used In
L, 3% mh. (B W tubes) 14 turns #22 TCCC on
45" tubing
026 mh., (50 W tubes) 9 turns #22 TCCC on Figures 10 and 14
486" tubing
0856 mh. 30 turng #22 TCCC on 2 inch tubing. Figures 12 and 13
Tap each turn for coupling.
Ly For 5 W tubes same as [, Figures 10 and 14
For T.F. 50 W—.04 mh.—12-T #22 TCCCon 4%”
For C.F. 50 W—,021 mh.—8&-T #22 TCCCon 4% "
L, T.F. 5 W—.056 mh.—15-T #24 DCCC on 4% " Figures 10 and 14
CF. b W—.027 mh~10-T #24 DCCC on 4%"
T.F. 50 W—-036 mh~—11-T #22 TCCC on 4%"
C.F. b0 Wee.008 mh.—5-T #22 TCCC on 43%"”
L, 2 mh. {type 67-A) choke coil Figures 10, 12, 18 and 14
Ls 3 mh. {type 67-A) choke e¢oil Figure 13
L, 6mh. {two type 67-A choke coils) Figures 12 and 13
L 1 each 075 mh—40-T #22 TCCC on 234" tubing Figures 12 and 13
I, 4 or 44-T R1 strand #8388 SCCC on 2%"” tubing
L, With 5 W tubes 1 Henry (type 54-D) Figures 10, 12 and 14
With 50 W tubes 2 Henrys (two type 64-B)
Toe b Henrys or more. Not essential if E. is large Figures 12, 18 and 14
and B, is 10000 ohms or more.
< L to 000175 mi. variable. If 50 W tubes are Figures 10, 12, 13 and 14
used it must stand considerable voltage.
s 0 to 000150 mf. variable for 5 W tubes. Figures 10 and 14
0 to 0005 for 50 W tubes and must stand con-
siderable voitage.
Cy= 4 Fixe% lc'(i;:genser. Any value between .0005 and Figures 10, 12, 13 and 14
Cy=C, Same as €, Figures 12 and 13
Co==Cy 0 to 000150 variable Figures 12 and 13
Cly 1 mi. or larger. Not essential to the circuit but Figure 13
aids modulation some.
Cra 1 to 10 mf., preferably 10 mf. 22-AA type Figure 13
L 1 mf. Figures 12 and 13
R, 12,000 ohms if on a 5 W oscillator Figures 10, 12, 13 and 14
6,000 ohms if on a 50 W ogcillator
R. Sufficient to reduce voltage across oscillator to Figures 12 and 13
the desired value.
R, Y megohm or over with 1 or B W tube. Figyres 10, 12, 18 and 14
50,000 if on 50 W tube.
R, 6000 chms for 1-50 W tube h.f. amplifier Figure 12
3000 ohms for 2-50 W tube h.f. amplifier
R Sufficient to reduce voltage across speech ampli- Figures 12, 13 and 14
fier to ,the desired value.
R, 10,000 to 20,000 ohms Figures 12, 13 and 14
T 50 to 750,000 impedance ratio for 5 W (201-C') Figures 10, 12, 13 and 14
50 to 50,000 impedance ratio for 50 W {201-J)
E. 3 dry cells Figures 10, 12, 13 and 14
Ech 22,5 volts for 5 W tube Figures 10, 12, 13 and 14
an

K.,

30 volts for 50 W {ube
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Systems The Amateur Can Use

The system an amateur should use de-
pends <considerably upon the types and
number of audions he has available. Some
of the combinations to be considered are
given in ihis table together with the uses
of the fubes. In the list, the b watt tube
may be a Western Electric Type E (VT-2)
or GE. VT-14, and the 1 watt tube &
Western Electric Type J (VT-1).

By “desirableness” is meant desirable-
ness from the point of view of tube
arrangement only. [t does not take into
consideration the different voltages nor
the constancy of frequency.

Following ave the additional diagrams
{Figures 13 and 14) referred to in the list

T 15

with some of the constants for the parts
of the circuit. These constants must not
be taken as exactly correct because the
antennae used by amateurs vary so widely.
The wvalues given are for & 200 meter sei
on an antenna of .0006 wif. capacity, 15
obms resistance, and a free period of 300
meters. in the sets where the oscillator
works directly on the antenna, the oscil-
fator circuit wost desirable is the one
shown—Aker’s modification of the Meiss-
ner circuit. It is better for a high re-
sistance antenna at short waves than the
Colpitts oscillator. If the antenna should
have & low vesistance around 6 chms or
the wave length be longer than 200 meters,
the Colpitts oscillator will work as waell
and possibly be easier to adjust.

A Dream

By The Old Boy

HE rain was lapping on the pane,

the wind moaned faintly without.

By straining ear and imagination,

T could faintly decipher some phone

mmusic 'neath the rasping squawk of
the flivver coils and the grunting roars of
the big bugs. Way up in C minor, some
sap was playing a ditty with a cootie key,
and the ham next door was just asking the
seventeenth patient op. (I counted ‘em)
how wuz his sigs. Nothing on the pin,
nothing to do, so I gsprawled out in my
easy chair, and gradually coramitted myself
to Morpheus’ care.

.w;lr&‘* X

U

il

I was in the street. To and fro people
were scurrying, and to my amazement each
cuckoo wore & set of Cheisea “Muds”, to
which was attached a complete receiver,
the whole set measuring ten cubic inches
in all. Al wore tall plug hats, which re-
minded me of & picture of some old Solomon
reposing serenely among the garret’s dust.
Later 1 discovered that the hats contained
small loops of about thirteen hundred

turns of No. 76 bare carbon wire, which
furnished the antenna system for these
sets, As 1 wandered along, I came to a
building into which the masses were flock-
ing. Stopping a pedestrian, I chirped:
“What’s the great attraction, circus or 10th
District Exposition?”

Removing one fone, he favored me with
a blank stare, and grunted: “Dit-dit-dit-dit-
git—git-dah dit-dit-dit-dit dit-dit-dah-dah-de-

it. :

Whereupon two facts penetrated my
wool: (1) that Morse was the language
in which these cuckoos jammed each other,
and {2) that this individual cuckoo had
asked me “huh?” Turning my quiz into
Morse, 1 made myself understood, and
learned that a great trial was going on
within.

Following my informer, I entered a large
room, in which hundreds of people were
crowded, all “ditting” and *“dahing” at a
phenomenal rate. Presently a hush was
heard to fall upon the aundience, a door
opened, and a venerable old cuss entered,
and sat down behind the desk. ‘'Twas
T.0.M. ©On one shoulder perched ye cat,
he carried ye Woutf Hong and Rettysnitch,
and was puffing away at ye old corncob
with all the vigor noticeable in his “rotten”
stories. As he seated himself a crier arose,
and announced the purpose of the court
in Morse, at about 260 words per minute,
which I copied easily, although 1 never
have done better than fifty-five conscious-
Iy, or fifty-six unconsciously.

“Congregated Hams of the Universe”,
he chirped, “we sare here today to try
several dumb-bells convicted of QRMing”.

Then he called out & name. A youth
was dragged forward, and the charge was’
read; i.e., of sitting on a key after fourteen
AM. on the evening of April 31, 1954.



16 QST

After much discussion T.0O.M. avrose, and
in the midst of 2 tense silence, handed the
Wouif-Hong to the Sergeant-at Arms, and
the prisoner was dragged out. When his

(.: q?o@o%o

sereams had  ceased, the court umed
business. The next case was a QRMer on
36 KW., who was tried and sentenced to
the Rettysnitch.

The next victim was the Young Squirt.

Ag bhe stood before T.0.M. he shrieked,
“Curses on you, you profligatious son-of-u-
gun, I hope you choke!”
CT.0.M. scowled benevolently, and hissed:
“Squirt, ol’ deah, vou'd beiter sine off now,
for never again shalt thou call thy vener-
able father names.” Then to the Sergeant-
at-Arms, “To the Arc Furnace!”

As the Y.5. was led away he turned and
shouted, “You blamed nld corn-cob chewer,
here’s hoping the ham next door puts a
book on his key when you're trying to work
6XYZ!"

Then a erier arose and called another

August, 1921

name. Kyes were focused on me, [ was
seized and dragged before T.O0.M. Giving
me the malevolent 0.0, he read the charge:
“You, T.0.B., are accused of causing QRM
on 2501 KW. and 16 centimeters with a
Century buzzer, and are sentenced to be
electrocuted.”

Dumbly I stood there, then & guard
stepped forth and dragged me out. We
went into another room, and [ was sirapped
into a chair. Huddenly the guard pushed
a switeh, there was an awful roar, and 1
found myself being used us fuel by 4
current of about 600000 amperes, more or
less.

[ awoke to find myself sitting on the key,
holding on to the secondary terminals of
the fiivver coil, and hollering for help. 1
guickly changed my position, and relit my
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bulb, returning to the faint strains of
music, the QYRMing ham on the next cor-
ner, and the 2 KW. bug, mentally vowing
to tune that transmitter NOW.

Spark Reception on Honeycombs

By Chas. Kinyon
in Two Paris: Part II.

The adiustment I speak of mayv be ob-
tained in the following manner: s«lect a
primary coil of such size that the desired
wave length will be obiained with the
primary condenser . at about 10 —o 40
degrees when placed in multiple and frow
140 to 180 degrees when used in series with
the primary cooil.  Other zettings of this
condenser can of eourse be used if neces-
sary but the ings mentioned seem fo
me to give slightly louder zignals and easier
adjustment.

The secondary shunt condenser should
be as near to zero value as possible and
still wet rvhe wavelength desired. This
usually means use L-35 enil for 200 meters
and L-100 for 800 wmeters, zithough the

colls vary zomewhat in inductance and
other parts of the set may cause different
coils to work hetter. ‘The wvulue 0f the
capacity of the gzrid condenser does not
em to be very eritical bul in general {
better results by using greatest capa-
ty with short waves and smaller eapacity
with the longer wave lengths. The grid
feak ig vonnected fr grid to filament and
adjusted to the gr tance which
will prevent the tube from producing a
continuous <licking sound.

Zelect a tickler eoil of suitable size (size
will vary with individual bulbs) #o that
very close eoupling will have o be used
to cause the ftube to oscillate when the
secondary condenser is set on zero and the
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plate condenser near minimum amount, {t
is well to leave a little margin to adjust
to closer coupling and lower plate capa-
eity if necessary.

Having determined what coils to use turn
the tickler at right angles to the secondary
or better vet short it out and adjust *“B”
battery Dotentlal and filament current to
a point just below where the hissing sound
is producpd or where the circuit gets rather
noisy. Then turn the tickler coil back
to approximately 30 to 45 degrees with
the secondary und very likely the bulb
will again become noisy. 1if it does not
do so fry different adjustments of the
prlmarv condenser or the secondary con-
denser und plate condenser until it does
become noisy and sounds like it ordinarily
would with too high a filament current.
At times it may also be necessary to iry
different degrees of coupling petween the
primary and secondary or the secondary
and tickler. With the bulb in this com-
paratlvely noisy condition then try vary-
ing the primary or secondary mmdenser
separately until the bulb goes quiet again.
When the proper adjustment is reached you
will find that by turning either prlmarv
or secondary condensers one or two degrees
in either direction the bulb may again be
made moisy bui between these points the
bulb is quiet except for ordinary static.
When in this position the bulb is unusually
sensitive to spark signals and brings them
in with no more distortion of the matural
note than is noticed in a regenerative set.
Signals may be heard quite loudly which
are entirely inaudible by the ordinary
method of adjustment. Signals from a stiil
farther distance may be read by throwing
either the primarv o~ the secondary con-
densers very slightly to either side but they
then come in with a mushy note character-
istic of the regular oscillating tube and at
times with some tubes the noise of the tube
mav hecome so loud as to resemble bad
static and prevent the signals being read.
This cuiet spot may be moved from point
to point on the
primary and gecondary condensers and so
varied to different wave lengths and differ-
ent stations picked up. This arrangement
greatly increases the selectivity of the set
as it apparently ecuts down the signal
sirength of stations not coming in on the
gquiet spot as much =2z it increases the
astrength of those that do come in there.

When changing from one wave length
to another =everal perplexing situations
mav develon. as for instance., if vou are
properly adjusted with the primary and
secondary condensers both on 10 degrees
and find th=t turning either 2ondenser 2
ﬂegrep.‘: in either direction causes the bulb
to be neivr and vou desire to change to a
wavelength whose proper nertmz would be
at say €0 degrees on both primary and

eondenger scale of the:
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secondary condensers, you are quite likely
to find that in this position turning either
the primary or secondary condenser to 58
degrees will make the bulb noisy but that
turning the condensers any distance over
60 degrees will not do so. This condition
indicates that the tickler ¢oil is too far
from the secondary or that the plate con-
denser has too little capacity and may be
remedied by more capacity in the plate
condenser or by closer coupling of the
tickler coil.

Again if you were ito change from a
proper adjustment at 40 degrees to one
say at 20 degrees yvou uare likely to find
that by turning either condenser to 22
degrees the bulb will bhecome noisy but
that by turning them in the other direction
any distance down to zero they will not
make the bulb noisy. 'This indicates that
too wuch capacity is being used in the
plate condenser. The remedy is obvious.

Another situation which may be some-
what 'nniusmg at first occurs at times
when the noisy spots can be found . on
both sides of the eorrect setting but are
separated too far to zive wgood results.
For iustance assume that the wave you
desire to veceive adjusts to 40 degrees on
hoth primary and gzecondary condensers
but that when either primary pr secondary
condensers ave varied they can be turned
to B0 degrees or to 20 degrees before the
bulb goes noisy. This condition leaves the
station readable if he is foud but if weak
you may not even hear him at all. It can
be corrected and the noisy spots brought
close together by increasing the separation
between the primary and szecondary {de-
creasing the coupling) or by bringing the
tickler ¢oil closer to the secondary or in-
creasing the capacity of the plate con-
denser or by adjusting all of them some,
T freyuently bring in stations very loud,
which I was not able to hear at all befnre
making the adjustment, by merely in-
ereasing the coupling of the primary and
gecondary.

Another condition sometimes arises
where the nholsy soot occurs right on the
desired wave length and there is only one
noisy spot. 'This indicates. that the primary
eoil is separated too far from the secondary
eoil or the tickler coil iz toe close to the
secondary voil or too much capacity is in
use in the plate condenser. Improper ad-
justment of the filament current may also
cange either of the nbove cases but is much
Tess likely to do =0 than the causes
mentioned.

This adjustment cannot be used for arc
reception as {he necessary heterodyne beats
are not ubtained, st least at audible fre-
quency. and one condenser or the other
must be turned to ovne uide or the other
of this point to hring the ares in.

{Continued on page 30)
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Quiet Hours for Listening for DX

By The Traffic Manager

to have “quiet hours”. The spon-
taneous endorsement of The Old
Man’s suggestion which appeared in
June Qts . page 25, has prompted
The (perating BDepartment to adopt the
scheme in the hope that we may hang up
some Hew records. The Oild Man thinks
that some of the Pacific Coast stations can
be heard on the Atlantic Coast and vice
versa, and we have come to the same con-
elusion and are firmly of the opinion that

I 1TELLOWS, with your help we are going

Rection C will QRX

Tuesday 1:00 A M. to 2:00 AM, E.8.T.
Thursday 1:00 ALM, to 2:00 A.M. E.8.T,
Saturday 12:01 A.M. to 1:00 A M. E.S.T.

When the time comes for the section in
which vou are located to QRX it weans
that you should stop transmitting im-
mediately, respecting the rights of other
amateurs and showing the true A.R.R.L.
spirit of good sportsmanship and ¢o-
operation by keeping your tiransmitter
Remember

silent during your QRX period.

this winter will see many of our stations
reaching from coast to coast during the
gulet hours.

As the easiest method of putiing the
scheme into effect, we have divided the
eountry into three wones, as per the
appended map, and formulated the follow-
ing schedule to apply thereon. For c¢on-
venience’s sake these figures are all in
Eastern Standard Time. Central Time is
one hour eariier, Hocky Mountain Time
two hours earlier, and Pacific Time three
hours eariier than the figures show.
Section A will QRX

Tuesday 1:2:01 A M. to 1:00 A M, E.8.T.
Thursday 1:00 AM. to2:00 A M. E.8.T.
Saturday 1:00 AM. to 2:00 A M. E.8.T.
Section B will QRX

Tuesday 1:00 A.M. to 2:00 A M. E.8.T.
Thursdav 12:01 AM. to 1 UU AM. E.8.T.
Saturday 1:00 A M. to 2:00 AM. E.S.T.

vou have the same chance of being heard
when you are transmitting and the others
are QRX-ing, and surely you would not
like to have your record spoiled by others
QRM-ing just as yvou were signing off,

The adoption of this schedule does not
mean thar you are to sit on your key for
hours at a streteh calling “CQ” while other
sections are standing by, or that you are to
give up handling traffic in any sense of
the word. When you are not on your quiet
hour, go right un with your traffic in the
customary manner and the listening sta-
tions will do the rest—we do not want to
interfere with message handling and no
interference will be experienced if every-
one does his part.

One very important thing to remember
is to keep & log—not only of what you hear
but of every transmission of your own
station, with the exact time. This is es-
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sential if we ave to verify reports to the
satisfaction of all concerned. We can and
will make some wonderful records but w
 will have to be able to verify them betor
we start crowing. In the best amateur
stations you will find a complete log. Be
one of the best amateurs—keep a complete
fog. And when you make a vecord that

Our Board

ANY of our members will be curious
to learn what a meeting of our A.R.
B.L. Board of Direction iooks like.
The photograph below was taken
at & meeting in early June at the
Erfyineers’ Club, New York City. Left to
right we see 8. Kruse, H. L. Stanley, V.
‘F, Camp, 4. 0. Smith, Traffic Manager
F. H. Schnell, President H. P. Maxim,
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seems worthy of mention, gend it to QST
for publication.

Once more: we cannot have guiet hours
unless you want them. I you want them,
as replies to T.0.Ms suggestion indicate,
vou will observe the schedule and help yvour
fellow amateurs to do the same.

of Direction

which are read at the meetings. At a
meeting held in 8t. Louis during the Decem-
ber convention nearly all of those absent
in this photograph were present, and in the
meeting scheduled to take place during the
coming National Convention at Chicago we
expect all of our little official family will
get together.

The meetings of our Board are interest-

=

Secretary K. B. Warner, Treasurer A. A.
Hebert, and Chas. H. Stewart.

The particular reason for having this
photograph made was that this was Mr.
Smith’s last meeting with us, his resigna-
tion having been made necessary, in accord-
ance with our Constitution, by his recently-
developed connection with the Radio ("‘urpor-
ation of America. Mr. Smith was a mem-
ber of our Board from its early days and
in his. vears of servme he has heen one
of our “strong men”. We will miss him,
but wish him guccess in his new work.

Qur Directors in the south and west do
not often get to vur meetings in the east,
but they make themselves heard by letters

Our Directors are men who
have proved their qualifications in the
amateur world and when all of them focus
attention on gome difficulty that particular
problem is quite likely to be speedily solved.
QOur meetings g‘enerallv commence about 8
o'c¢clock and run far into the night. and of
course one can’t expect to get a dozen good
amateurs around a table and spend all
night talking about business—these men
are real amateurs and the amateur spirit
doesn’t “stay put” very well, with the
regult that the meeting is in perpetual
danger of turning into s ham-fest at the
slightest provocation, and indeed it gener-
ally so terminates.

ing affairs,
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Around this =ame table these clected this table every important piece of League
representatives of our A.R.R.L. member- business is discussed and settled. Re-

shin work out the solution to our amateur
difficuities. Herg, they have had long
sessions to determine how we should be
governed in legislative trouble, and over

sponsibility rests on these men, ag repre-
sentatives of the general membership, and
they are aware of it. It is veally a fine
sight to see Citizen Radio at work.

Amateur Quenched Gap Problems

By H. J.

EVERAL articles have recently
published in radio wagazine
cerning  amateur  guenched ‘
‘tvansmitter comparing the merits
of the rotary and quemhed gaps, and
debating upon the high and low note for
DX transmission, Many of these articies
have heen very well written and : re WPIX
supported by facts, H
tude of the questions under rhscussmn Wlll
not permit & hurried statement that one
is superior to another. Only a careful
study of existing conditions aids in solving

been

Tyzzer*

and may assign values to the remainder
of the apparatus as he may zee fil. Ama-
teurs, however, may be supplied with no
less than twenty different types of frans-
formers on power lines which vary con-
siderably. Satisfactory quenched gap oper-
ation, therefore, lies entlrelv with the opér-
ator, who must choose his apparatus and
adjust it in an intelligent manner. It may
seem that such an eguipment calling for
vritical adjustments would not be suitable
for amateur use, but it is the author’s
opinion that the amateur, when supplied

WY-":’
‘I

. e ug:.,g a
inductance ' l!'. t !
=t 4
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the problems inveolved. In this paper an with sufficient  information, is more in-

attempi has been made to give explanations
which will enable the amateur to solve his
own particular problem.

If we compare a 5H00-cycle quenched
spark commercial  transmitter with a
rotary wap outlit of the same power and
HPARK FREQUENCY, we find that there
is a considerable halance in favor of the
gquenched set. As a {oundation for such
a statement, which iz far different from
the amateur problem mentioned 's.hnw
detailed explanation is given of the acti
of = typical 500-cyele guenched spark
transmitter. ‘This may appear as rather
far-fetched, but it is absolutely ousential
that the m-iddcr have a Jaar smdursranmng
1)1’3 i"Le 1
undertaking the ninaivqs of the more mm-
plicated amateur situation. In the design

Fommered ansmitter, the enwineer
is »-1poiied ‘ egaldmg’
"vnmamr andg IES,

"‘szmem .vzmerican Radio & Ress

genious and persistent than the commercial
opera and we find that the regenerative
receiver, although guite eritical in adjust-

ment, has found much more favor with
amateurs because of its increased sen-
sitivity.,

In the design of a 500-cycle quenched
spark  itransmitter, the engineer requires
the following data: power input, wave-
length and antenna capacity.

Let us assume that the values ave as
follows:
Prequency............
Power input......cocvnveen.
Wavelength ... ... .o vh .,

cyeles
0 watts
200 meters

,‘anpﬁt‘ld FA D e e e L. 00085 mid.
value of vrimary condenser and
wltage must first be chosen.

k?i'u factors are co-velated by the

here P eguals the

tsy, ©

equals the primary
w determined), V° equals
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the transformer secondary peak wvnltage
syunared {to be determined), and N the fre-
quency in CYCLES (500)., It is possible
to use 4 primary capacity as high as 008
mid. for amateur work, but after applying
this to the above 1ormula. we find thati the
voltage necessary to give the desired power
is only of the order of 11,200 peak voltage
or 8,000 R.M.S, value, 'By R.M.8. the oot
mean syuare oy average value of the voit.
age is meant, or that which is indicated or
measured bv a voltmeter. Thus when we
speal of 110 volts a.c. we refer to 110 volts
R.M.S. value whereas the peak or maxi-
mum value ig 1.41 times the R.M.S. value,
which on a 110-voit a.c. line would be 155
volts veak.

It has been found that for stable
quenched paup action, from 1000 to 1500
volts per gap is most suitable. We can
see that with the value of primary capa-
city chosen above, .008 mfd.,, we will be
limited to 8 or 9 gaps, and furthermore
it will be necessary to make our primary
leads us short as possible to include
sufficient inductance in- the pmmary of the
oscillation transformer to give the neces-
sary coupling between the closed and open
eircuits, It would therefore secem inore
advisable to choose a lower capacity, per-
ferably 004 mfd., which when applied fo
the above formula gives us a voltage of
15,800 peak or 11,200 R.M.S., and will
enable us to employ additional gaps. We
now have a complete set of vaiues to use in
the radio wcircuits, and are prepared to
proceed with the design of the low fre-
quency and low voltage circuits. It is here
that we become acquainted with a4 reson-
ance phenomenon which is absolutely
eibbentlal to guenched gap action, and Whlch
is a factor causing considerable trouble in
amateur quenched gap operation.

FiGc. 2

A thorough explranatlon of this low fre-
quency phenomenon is very technical, and
only that information necessary for success-
ful operation and adjustment of this cir-
cuit is given in this paper, the reader being
reierrea to H. E. Halborg’s paper in the
June 1915 issue of the LR.E. Proceedings
for a more thorough explanation.

A diagram of a simple 500-cycle quenched
gap radio transmitter is shown in Pig. 1.
Here the radio or high frequency ecireuits
are shown in dotted lines and the audio or
low frequency circuits in full lnes. Con-
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sidering for the moment the low frequency
cireuit, it is possible fo replace, for pur-
poses of analysis, the transformer and
vondenser by a capacity equal to the trans-
former turn-ratio squared multiplied by
the capacity of the secondary condenser
(.004 mfd.). (This statement is true only
in case of a non-leakage or non-resonant
transformer), Uur low +requencv eircuit
iz then simplified as shown in Fig. 2. Here

FiGg. 3

we have only three elements, the generator
G, the capacity C and the variable in-
ductance L. s

In an alternating current circuit, we find
that & cupacity will pass current depending
upon the impressed voltage, the size of the
condenser, and the frequency of the alter-
nating current. 'The ability of a capacity
to prevent the flow of alternating current
is dependent therefore on the frequency
and the size of the condenser, and is
termed “capacity reactance”. A very
similar condition is encountered when in-
ductance is placed in the circuit, and the
yuality of an inductance which restricts
the current flowing through it is known as
its “inductive reactance”. Where both of
these are present, as in Fig. 2, and where
hoth have the same value of reactance, a
condition of resonance is present, which
mmeans the effects of the capacity will be
ecounterbaianced by the inductance. Under
these conditions the current in the cireuit
will be limited by resistance only, just as
in a d.c. circuit, and abnormally high volt-
ages may appear across both the capacity
and inductance. It is now proposed to ex-
plain how and why this resonant condition
ts taken advantage of in a quenched gap
radio transmitter.

It requires a much higher wvoltage to
break down a yuenched gap at the be-
ginning of a dash, as in telegraphic send-
ing, than to maintain the discharge for
the remainder of that dash. This is due
to the fact that complete de-ionization of
the gup between audio frequency sparks
or discharges is practlcailv impossible, and
those ions remaining in the gap chamber at
the end of the first discharge tend to lower
the sparking voltage of the second dis-
charge. If we keep s constant voltage on
the gup such as is pictured in the sine
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wave, Fig. 3, we find that the zap may
break down once during the first alter-
nation and several times in each of the
following alternations. This will give an
uneven and rough note which is unsuitable
Ffor radio purposes. However, if we supply
what is known as a falling characteristic
voltage, that is, a voltage the.value of
which falls off rapidly as soon as the gap
is broken down, this tendency to crowd in
extra sparks is eliminated.

FiIG. 4

This is exactly what happens when we
resonate our transformer circuit, and volt-
awe such as is shown in Fig. 4 will be
present across the condenser terminals. It
will be noted that the wvoltage across the
condenser graduaily builds up until per-
haps at the third alternation it is sufficient
to break down the gap. The condenser is
then discharged and the voltage must be
built up as before, but as the gap has heen
broken down once, the voltage reached in
the first alternation may be sufficient fo
break it down the second time, and from
then on throughout the duration of the dot
or dash we have sparks oceurring regularly
and hence the tone or note is pure. If the
fotal gzap is made longer by adding more
individual gaps, it may mnot break down
until the iifth alternation as in Fig. 5, and
every other alternation following. Under
these econditions a half note is obtained
which is equivalent to one spark per cycle.

it is hoped that from this the reader
understands the importance of the primary
or low voltage circuit of the transformer.
We are now in a position to tackle the
greater problem of successful quenched
gap action on 60 cvcles under amateur con-
ditions.

The only changes from the H00-cycle
problem lie in the frequency and character
of the supply, but that is sufficient to alter

the design considerably. Assuming the
following values as before:
Power input........ e aes... D00 watts
Frequency............. vees.. .80 cycles
Wavelength.............. ... 200 meters
Antenna ecap.................00035 mfd.
W
and applying the formula V== -wwem — We
N
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find that with a .004 mfd. condenser, our

desired voltage will be 32,400 R.M.S., which -

is exceedingly high for a ‘s-kw. trans-
former. It would therefore seem prefer-
able to use 008, in which case our voltage
is reduced to 22,800 R.M.S. Now, there are
at present no transformers available of
1p-kw. capacity which will give the above
voitage under ioad conditions. There are
several reasons for this: first, up to the
present time the rotary gap has proven
most satisfactory for amateur use and
manufacturers have for the most part con-
structed transformers for rotary gaps hav-
ing a uch higher spark frequency;
second, the cost of a smell high voltage
transformer with its increased insulation
is usually greater, as is also a condenser
with adeguate dielectric strength.

‘We therefore find that the quenched gap
is not as popular as it should be in ama-
teur circles, beeause it is rarely ever used
under the conditions which it calls for.
There is to the author’s knowledge a con-
ziderable number of quenched gaps distri-
buted to amateurs throughout the country,
and although hardly one of them is being
operated under favorable conditions, some
of them are doing remarkable work with
only half a chance. The stations of 2PL,
9PV, 9AFX, 6ZA, and 6ZY, all employing
guenched gaps, form a fairly reliable trans-
continental hine from New Jersey to
California, and yet they all can be con-
siderably improved. It will take a lot of
time and careful work, but the results are
worth it. For instance, 2PL, who uses a
1-kw. Thordarson transformer which is
perhaps most favorable for this work, can
put only Y&-kw. into his closed oscillating
circuit, and yet his station hag been heard
QS A a distance of 1200 miles. With a full
kilowatt in the closed circuit this distance
could be increased and furthermore New
Jersey has not the record of having ex-
tremely favorable geographic conditions.

As has been stated before, the existence
of low voltage transformers, manufactured
for use with the rotary gap, is partially
responsible for wmany instances of un-
favorable quenched gap action. Let us
take for an example the case of an ama-
teur with a 10,000-volt R.M.S. or 14,100-
volt peak transformer. From our formula
we find that at 80 cycles or a 120-spark
frequency, only 96 watts can be used to
good advantage. If we attempt to resonate
the transformer by an external inductive
reactance, there iz a danger of breaking
down the transformer insulation. With
the transformer alone, however, without
any reactance, there is no falling
characteristic and only a mushy note re-
sembling escaping steam can be obtained.
The only alternative is to insert resistance
in the primary of the transformer, which
will limit the power drawn from the
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secondary and also give the desired falling
characteristic, This of course will reduce
our secondary voltage until we find that
75 watts is the most we can use to good
advantage from a 60-cycle, 4-kw., 10,000-
volt transformer. Fortunately, however, it
is found that by ecarefully adjusting the
primary voltage by reducing the inserted
resistance, we are able to obtain a double-
frequency note corresponding to two sparks
per alternation, and the wuseful power is
increased to approximately 125 watts.
Here is the condition we have, then: a
10,000-volt :-kw. transformer which will
draw 500 watts with a rotary gap and put
perhaps 3 amps. into the antenna, and yet
when properly adjusted and used with the
quenched gap, will utilize only 125 watts
to good advantage, and put only 2 amps.
into the antenna, the remaining 375 watts
being wasted in heating the primary re-
sistance. This of course is only one of the
many unfavorable conditions under which
the gap has been used, but it is suflicient to
cause the owner to condemn the gap with
apparently plenty of evidence to prove that
he is justified.

Tests made with the quenched gap on
60 cycles indicate that a 1-kw. transmitter,
if used under proper conditions, should be
capable of spanning the continent in one
jump without jamming every amateur be-
tween the two coasts. Rotary gap ama-
teurs are being persuaded to change to
C.W. to rvelieve QRM, but the expense in-
volved in purchasing and the upkeep cost
of a vacuum tube set makes such a step
prohibitive for many. However, a quenched
gap set when properly tuned is a step
half-way between the votary gap and C.W.
and will greatly reduce the QRM problem.

Now then, just a few words regarding
the radio freyuency circuits. With a
guenched gap, the tuning between the
primary and secondary circuits is gener-
ally quite sharp, and the coupling between
them is far more critical than with the
rotary gap. Also the peak value of the
current in the primary circuit is extremely
high, necessitating the use of heavy prim-
ary leads, which of course shouid be as
short as possible,

The decrement or sharpness of the
emitted wave in a quenched spark trans-
mitter is practically entirely dependent
upon the antenna resistance. This ve-
sistance is made up of two components: one
useful and one wasteful, both together be-
ing responsible for the total dissipation of
energy from the antenna system. The use-
full resistance iz that factor which, when
muitiplied by the antenna current, repre-
sents the energy being radiated into space,
and for that reason is often known as the
“radiation resistance”. On the other hand,
the wasteful resistance is the factor which
results in uselessly heating up the antenna
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system and includes ground resistance,
hysteresis loss, ete. .

it can readily be seen how desirable it
it that this last factor be as small as
possible for an efficient transmitter as well
as for one having a low decrement or
sharp wave. A large portion of the waste-
ful resistance in many instances is caused
by high resistance currents. This loss may
be greatly lessened by the use of a counter-
poise, which is nothing more than a net-
work of wires placed under the antenna a
few feet above the ground, and insulated
from it. With such an arrangement, the
effectiveness of the transmitter, as well as
the decrement, is vastly improved and its
uses is highly recommended.

A low spark frequency, such as 60 cycles,
means that the antenna potentials are ex-
ceedingly high, thus necessitating good
aerial insulation throughout, or leakage
will result. Of course this is dependent
upon the power employed, but high an-
tenna insulation is never detrimental, and
it is a factor of considerable importance.

We may sum up the essentials for
successful quenched gap operation as
follows, and if each detail is carefully con-
gsidered, the results will be gratifying:

(1) A transformer with sufficiently high
voltage for the power and frequency to
be used, together with an external react-
ance or some other method for resonating
the low frequency circuit.

(2} A condenser capable of withstand-
ing at least three times the secondary
working voltage of the transformer with
low losses.

(3) An oscillation transformer having a
heavy primary winding, good insulation,

with a means for easily adjusting the
coupling.
(4) A well-insulated antenna system

employing a counterpoise if possible.

q/\/\mm
-
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It is comparatively difficult to fulfill the
first three requirements with the appar-
atus now available, although if those which
nearest approach the desired characteristics
are chosen, remarkably good results may
be expected. As the possibilities and oper-
ating characteristic of the quenched gap
become better known by amateurs in gen-
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eral, no doubt there will be a demand for
gsuitable accompanying transformers. ete,
Anticipating this demand, the marnu-
facturers of the Amrad quenched wgap are
at present developing new HIGH voltage
transformers with onating veactances
quite different frem anything now on the
market.

in this article

. an attempt has been made
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to point out a few of the causes for un-
satisfactory quenched gap action, as well
as to indicate the essentials for successful
k. The abuve data were obtained only
by careful laboratory tests which szub-
stantiate ull of the foregoing statements,
and it is hoped that the information will
be useful to amateurs and experimenters
interested in spark transmission,

n
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Reception of 200-meter Signals by Means
of a Loop and an Armstrong
- Super-Heterodyne'
By Leroy M. E. Clausingt

HE advantages of loop reception are
vhiefly those of a partial selectivity
as far as direction is concerned, and
the lmited amount of apace re-
quired for the collector. These ad-

vantages are however counter-balanced to
a certain extent by the inefficiency of the
loop as & eollector. On this account it has
been found necessary to employ radio fre-
quency amplifiers giving high amplification,
for receiving signals over long distances
with a loop collector.

The difficulties encountered in h‘vmg’ o
design and censtruct a radio frequency
amplifier to cover & sufficiently broad range
of wave lengths to meet practical reyuire-
mernts have not been overcome up to the
;..lreaeut date, but Mr. E. H. Armstrong, has
shown us a way to get avound this diffi-
cultv by wusing a heterodyne, a uretectur
and # long wave amplifier. This system
does not appeal strongly to the average
amateur because of the large number of
tubes involved, und becunse of the added
complication. The latter objection is
imaginary as far as manipulation and
operation is concerned, if good hard tubes
are obtained; some that will not show a
blue plow with 150 volts on the Plclt? and
the filament current slightly in excess of
that normally used.

&Since the theorv of the operation of this
combination of instruments for receiving
short waves has been covered by one or
two amateur radio magazines it will not
be necessary to repeat it here, and this
paper will be limited to & descrlptlon of
the apparatus and data on circuit con-
stants.

The Long Wave Radio Frequency Amplifier

The amplifier used by the writer was of
the type thai employed tuned coupling coils
between the successive radio frequenecy
stages. This type will give higher ampli-

E er read before the Third Di
Radin Conveut-on ai Philadeiphia, Feh,
tRadio Aide, 11, #, Navy, pre-war 3YL.

fication than the resistance coupled fype
for & given number of stages and it is
therefore the most desirable type for ama-
tellr use. The wave irngth at which this
instrument gives maximum amplification
need not be critically chosen and for this
reason it should not be difficuit to con-
struct an efficient amplifier for this purpose.
In practice it has been found that 200
meter signals can be heterodyned to any
wave length between 1000 meters and 6300

L‘ ) Lz
] +
ommbae
= B
l,__‘
) + 1A - FlG ‘E
LEGEND
#20 DOCC on a form

on a form

L closely coupled.

)1 gfd. (max.} variable condenser.

C,==:.004 Tafd. fixed vondenser (radio fre-
quency by-pass.)

meters. Detailed instructions for con-
structing vadio frequency amplifiers have
appeared from time to time in the various
radio magazines. Any of these desceriptions
will lead to excellent results if the instruc-
tions are carefully followed. Omne point
that is not usually mentioned in connection
with these articles is that the tendency to-
wards internal oscillation in the amplifier
is greatly reduced by employing tubes
having a low electrostatic capacity between
the electrodes. Another advantage iz that
the wave length range of an amplifier is
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much broader when built with tubes of
this type. An amplifier having these
characteristics is very desirable for ampli-
fying heterocdyned signals because the sig-
nal distortion is reduced to a minimum.
The Heterodyne

In designing the heterodyne particular
attention was directed towards the wave
length range (150 meters to approximately
800 meters), simplicity of operation (the
entire range was covered by one .001 mid.
condenser), and the fact that all of the

‘ Loap
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The Detector

The detector circuit is like that of any
standard vacuum tube detector as far as
the input side is concerned, but it diifers
slightly on the output side. This differ-
ence will be readily seen by looking at Fig.
2, in which the usual telephones have been
replaced by the radio frequency circuit
C; and L

Fig. 3 shows schematic diagram of com-~
plete receiving circuit as used in connection

| |

| 6 !

1 Radiof Fil 7% Aud.£Fil :

. [} . h

) =) ! Slabilizer i

\..3:+( E E ;lr'{:s ) Input :
pes ' ™% 080 - .

3 L4 Li?—o-:qfo.-- - _3

s LA S

FIG

LEGEND:

Loop=1 turns #18 annunciator wire, out-
gide turn 3" x5"; each successive turn
going toward center, spaced 14”7 at
corners. 'Tap on third turn for wave
lengths between 150 meters and 450
meters.

3
Li==6 turns #18 wire on form 4” diam.
Lis Loy Ligy Chp Cop Cop €, and R==same as in
other figures.
(=001 mfd. (max.} variable condenser.
L,=15 millihenry coil, same as L,

receiving instruments must operate from
one “A” and one “B” battery. These points
were well covered by the circuits shown in
Fig. 1.

"Ly

Ci

Lg
Cs

/

s

+ A

FIG 2
LEGEND:
R==(Grid leak of 14 megohm.
Cy==,0008 mifd, fixed condenser.
Co== 001 mfd (max.) variable condenser.
I,==15 millihenries when the radio fre-
gquency amplifier gives max. amplifica-
tion on approximately 5H000 meters.
(made of #36 silk enamel wire wound
in form of a “pie”, &' thick, "
internal diam. 14" external diam.)

with a 6-tube radio-audio frequency ampli-
fier that pave maximum amplification at
approximately 5500 meters.

Operation of Apparaius

The following instructions are intended
to cover an installation in which the
coupling between the radio frequency
stages of the amplifier consists of tuned
coupling coils. If a resistance coupled
amplifier is used the method for adjusting
the amplifier for maximum sensitiveness
and for obtaining resonance between the
circuits €, L, and L, ¢, will not hold.
After the filaments of all the tubes in the
circuit have been lighted to the proper
brilliancy, condensers, C, C, and C; are set
to 0°. C, is now adjusted until the familar
hiss given by an oscillating tube is heard
in the phones, radio frequency oscillations
are now present in the amplifier, the small
high-inductance c¢oils L, and L, placed
within 14" of each other and the capacity
of C; inereased until the familar resonanee
click is heard. TIf the oscillation stops
while the pointer of ¢, covers a range of
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20° on the seale, it will be necessary to
gither decrease the coupling between I,
and L, or increase the regeneration hy
means of the amplifier stabilizer so that the
breadth of adjustment for non-oscillation
on C, narrows down to a few degrees. The
amplifier is now at its maximum sensitive-
ness and the cireuits C, L, and L,, C; are
in resonance. A slight re-adjustment of
{, and the coupling between L, and [,
may be necessary later for securing the
maximum signal intensity, but after that
those adjustments need not be touched. A
test is now made for oseillations in the
heterodyne circuit by setting C at say 90°,
coupling L ito L, and slowly wvarying C,
through its entire range. If the heterodyne
is functioning properly a loud roar of static
and probably a signal will be heard for
two settings of ¢, (both settings are usual-
iy within a range of 10°.) If these effects
are not obtained, reverse the coupling be-
tween L, and L, No further trouble should
be experienced after this, and by follow-
ing the adjustments of € with those of ,,

T EAASY F5F S EIN NN NE
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50 that the static roar is heard for various
settings of (, the tuning is carried through-
out the entlre range. A small change of
coupling heiween L and L, may also be
necessary when covering this range.
From the foregoing description it will
be seen that after the preliminary adjust-
ments of amplifier circuits and detector
output ecircuit have once been made, there
d!‘e Just two adjustments necessary {(C and
), for operahng over wave lengths be-
tween 150 meters and 300 meters, and an
additional adjustment when covering the
entire range {(coupling between L and L.).

Results

Over thirty different stations were
copied within one hour from the following
districts: 1st, 2nd, 8rd, 4th, bth, 8th, and
0th. The average dlstance ot these ~,tatwns
is approximately 500 miles and all but one
or two could he copied 10 ft. from the
phones. The receiving station was located
at Lima, Ohio. The directive effect of the
loop is very good.

New Apparatus

transformer especially designed for

use with Radiotrons, as shown in

the accompanying illustration. It
is of the sheil type with an overall height
of 2%” . length 37%”, and base area
2" x 2% . The secondary to primary turns-
ratio is nine to one, the D.(. resistances
of primary and secondary 430 ohms and
6100 ohms, respectively, “and the imped-
ances at 1000 cycles approximately as
follows:
Primary with secondary open. .1%,000 ohms
Primary with secondary shorted. .650
Secondary with primary

OPEN. o v vwrs e noon ... 1,400,000 ¢

Secondary with primary closed. 43,000 *

HE Radio Corporation of America
has brought out a new amplifying

amplification. [t is highly essential to con-
nect the transformer terminals as marked;
the one marked “G” must always be econ-
nected to the grid of the next tube. The
diagram here given has the secondary “F”
terminal connected to the filament rheostat
on the side away from the filament, which
puts a bias negative potential on the grid
of the amplifier of a value of about one
volt when a G-volt baitery is used and the
filament adjusted to its correct current of
one ampere. This biasing potential shifts
the vperation of the tube to 2 point on its
characteristic curve where best amplifica-
tion obtains, and is a point that should be
well noted by zll amateurs who have built

: D
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The wiring diagram recommended 1.y
the Radio Corporation for their tubes is
shown in the snnexed circuit, emplnvmg a
11.V.200 for detecting and U.V.201’s for

their own amplifiers, ag it adds greaily to
the results vbtained and its absence is the
main veason why so many home-made am-
plifiers distort telephone signals.
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The Doolittie Decremeter
The measurement of logarithmic decre-
ment is one of the most difficult ones in the
adjustment of amateur spark transmitters.
This measurement is based upon the well
.‘:ignown Bjerknes equation thrown into the
form

2
§+8 =2 Ci I
- g7
t o.’»Z ¢:2+C' I:_Iz

In practice it is usual to choose the value
of I* so that it will be equal to %
1,* (half of the square of the indicated
current at resonance) in which case the
value of the radical becomes unity. In
the practical application of the method
what is done is to tune a decremeter to
resonance with the transmitter to be
measured at such coupling as to give &
eonvenient indication on some current-
indicating device (usually a current-

squared meter) and then throw the decre-
resonance,

meter vcircuit out of first on

The . V. 71Z
one side and then on the other, until the
square of the current falls to half its
value at resonance, the respective values
of capacity above znd below resonance then
being inserted in the formula and solved
to give the sum of the decrements of the
circuit- under measurement and the decre-
meter itself.

The delicacy and expense of a sensitive
current-squared meter has kept such a de-
cremeter bheyond the reach of many sma-
teurs, but the F. M. Doolittle ©lo. has
brought out a decremeter that is as ser-
viceable and rugged as it is ingenious and
sells at 2 reasonable figure. Its operation
is based upon the same Bjerknes theory
except that i photometric method is used
for determining resonance conditions in-
stead of a meter. It is provided with two
small matched incandescent bulbs which
are mounted at the bottom of a cylindrical
tube, the upper end of which is closed by

[#]

T

"

2 1rd
)l

a frosted screen, and with a vertical parti-
tion separating the bulbs. One of these
bulbs is lighted by the current induced in
the oscillatory circuit of the decremeter
and the other is lizhted by two dry eells.
The wiring diagram is shown herewith.
The operation of the instrument is as
follows: The decremeter is first adjusted
to perfect resonance with the antenna cir-
euit as indicated by maximum illumination
of the oscillatory circuit bulb. The other
bulb is then lighted and the coupling be-~
tween the decremeter and the transmitter
varied until the illumination produced on
the screen by the two bulbs is equal. A

Pholomeler balaicing device

resistance is then cut into the battery cir-
cuit by throwing a switch, which reduces
the current by a suitable predetermined
fraction, and thereby reduces the illumin-
ation on the screen associated with the
battery circuit bulb, The variable conden-
ser of the decremeter is then rotated, first
on one side of resonance and then on the
other, until the illumination on the iwo
halves of the screen is again equal, and
the scale reading is taken in each position.

The difference between the two readings
is the sum of the decrement of the
circuit under measurement and that of




2% QsT

the decremeter itself, The decrement
of the decremeter is subtracted to
obtain the final resuit. No complicated
caleulations of any kind are necessary.
The measurement of the logarithmic decre-
ment has thus been reduced to its simplest
possible terms, the total time required for
making & measurement not exceeding one
minute.

In operating the instrument it is im-
portant that it be coupled to & turn or
two of wire inserted in the ground lead
of the station at a considerable distance
from the oscillation transformer, so that
there shall be no coupling with the latter.
This is necessary since the decrements of
closed and aerial circuits differ widely and
it is that of the aerial cireuit which is to
be measured.

§ EBAAEN SFAF S EER NSNS
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The C.W. Transmitter at 82V

By Henry L. Ley

BE following is a description of the
little C.'W. transmitter which has
been in use at station 8ZV for the
past several months, with which
very satisfactory and consistent re-

sults have heen obtained.

Probably the wmost remarkable work
which has been done was on the night of
February 10th, when speech from RXZV
was copled, with but a few breaks due to
QRM, during a half hour period by 3EN,
Norfolk, Va. Antenna currvent at this
time was 1.1 ampere and the wave length
375 meters. SEN reported the speech very
c¢lear- and of mmd intensity, having no
difficulty whatever in reading, eszcept when
broken up hy interference from some spark
station. Speech has also been reported
clear and of good intensity by 3XL, Wash-
ington, D. (., on scveral occasions.

The Radiating System

Mention of the antenna in use at BZV
is made because of the rather unusual con-
struction, which I have called a “Tee-Fan
type”. The iflat top is composed of four
wires, 130 feet long, each spaced 6 feet
apart. The west end of the antenna is 65
feet high and the opposite end 55 feet high,
the wires and down leads being of No. 10
solid «opper wire. Three sets of down
leads are hrought into the station, which
is located under the center of the antenna;
that is. three wires are brought down from
each wire in the flat top portion, making
a total oi l“ down Ieads. Mne down fead

18 feet awav on edLh side of the wnter,
thus 1nrmmg' the Tee-Fan aerial,

Ground is obtained by means of driven
rads and connection to the city water

system. The fundamental of this antenna
is 205 meters,
The Transmittiny Set
The complete transmitting set, except-
ing the motor generator and filters and the
filament heating transformer, is mounted

Figure 1.

on a Formica panel 14” % 18" and 14 ” thick,
front view of which is shown in Fig. E,
& rear view, showing wiring efc. in Fig, 2
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and a complete diagram of the connections
in Fig, 3

The circuit employed is an adaptation of
the Meissner circuit, to which the Heising
methed of modulation has been applied for
LC.W. and speech. This circuit has been
found to he an excellent oscillator, and
very easy of control and adjustment.

Meters are provided for measuring the
plate voltage and current, the filament
eurrent, and of course the antenna current.
Regulation of the plate voltage is obtained
by means of a resistance in the shunt
winding of the compound wound generator,
this being of 100 watts output, and driven
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results are obtained when this capacity
value is kept low, the normal capacity
being of the order of .00025 mid.

A litz-wound honeycomb «oil of 600
turns happened to be at hand, and this
was tried as a radio frequency choke coil
between the plates of the oscillator and
modulator tubes, and was found to function
very satisfactorily. A standard modulation
transformer is included in the grid eir-
cuit of the wmodulators, and & negative
potential of 22% volts supplied by a stand-
ard block battery. A plug and jack en-
ables either the buzzer or microphone to
be counected in the modulation circuit, the
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by a 1750 r.p.m. % H.P. single-phase A.0.
motor, direct connected.

Filament current is obtained from a step-
down transformer, the center of the
secondary being tapped to overcome the 60
¢yele hum, as shown in Fig. 3. A small
rheostat is included in the filament cir-
cuit of each tube, serving to carefully con-
frol the flow of eurrent, which is necessary
if the life of the tubes is to be conserved.

Western Hlectric VT-2 tubes are em-
ployed, two for the oscillators, and two
for the modulators. Tt has been found
that the new Radiotron T11.V.202 B-watt
tubes are equally efficient; in fact slightly
better results have been obtained with
their use.

On account of the key being placed in
the feedback circuit it has been found that
the tubes may be run at a considerable
overload, as the load is not on when the
key is in the “up” position.

The inductance consists of 25 turns of.
edgewise wnund copper strip, dimensions
of which are given in Fig. 3, around which
is shunted a wvariable condenser of 0005
maximum mfd. capacity, which serves to
accurately control the wavelength, Best

key being closed for speech, or used to start
or stop the carrier wave when using L.C.W,,
the buzzer being continuously operated
during the time of such transmission.

The anti-capacity four-pole double-throw
switch serves to change from straight C.W.
teleglaph to modulated, and as shown in
Fig. 3 will connect all faur tubes as oscil-
lators when in position indicated by *“A”
or connect two as oscillators and two as
modulators in position “B”, Actually, this
has not been found desirable, as very little
increase in radiation could be obtained by
using more than two tubes in parallel for
oscillators, and the circuit did not function
nearly so well, probably due to the in-
creased capacity effect of the tubes, so that
the connections were altered so that on posi-
tion “A” two tubes are in parallel as oscil-
lators, and on position “B” the filaments,
grid and plate circuits of the other two
tubes were connected in as modulators
through the radio-frequency «c¢hoke coil
L600.

A Magnavox hand-microphone has been
found to give wvery powerful and clear
modulation, and is much superior to any
other microphone which has been tried.
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When using siraight C.W. telegraph,
using two oscillators in parallel, the an-
tenna ecurrent averages 1.8 amperes,
although it has been possible to obtain as
much as 1.7 amperes. The plate voltage

used is <00, the space current being about
200 milliamperes for the two tubes.

The

(7]
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average antenna current when modulating
is 1.1 ampere, plate voltage being reduced
slightly, that is to 850 volis, and the space
eurrent varying from 200 to 350 milliam-
peres as the voice or buzzer is impressed on
the modulating tubes, with a slight increase
in radiation when full modulation is taking
place.

The wmost consistent C.W. tele-
graph work has been carcied on
with 2ZL, Mr. J. O. 8mith, Valley

Stream, L. I. 9XI, Umversxty
of Minnesota, Minneapoiis, and
with XF-1, Langley, Field, Va.

Many siations up to 1000 "miles
distant have heard the signals of
8ZV, and the results would in-
dicate that the future for C.W. ig
very promising for the amaicur,
that cost of a transmitter oF wnig
type not being greatly in excess or
& good spark set, with the addi-
tional advantage that his traffic
will carry through interference and
strays where a spark station would
have difficuity in working 100
miles.

It might be ol interest 1o men-
tion that it has been possible on
numerous occasions o ¢arry on
work between 2ZL and 8ZV with
the antenna wwitch in both stations
in the fransmitting position, and
the motor generator running, so
that it was possible to “break in”
from either station. This method
of operation is almost exclusively
used when communication is car-
ried on between RZG and 8ZV.

It would seem from the results
obtained that the C.W. telegraph
range for this set under ordinary
night conditions would be upwards
of 500 miles, while speech under
the saume conditions would carry
about 100 miles.

SPARK RECEPTION ON HONEYCOMBS
{Continued from page 17}

I have found some sets which could not
be adjusted by this method evidently due
to some improper wiring, not of actual con-
neciion but due to wires being in the wrong
relation to each other. In these cases the
fong waves were received in good shape
but amatenr stations from any distance
eould not be received; in fact the station
eonld hardly read any amateurs out of
his own town und the 600 meter station
were also weak although readable.

Algo I have found zome tubes which
would not operate according to this method
and again long distances on short waves
Wwere xmpos‘smle.

In order to check up your set and be

sure the bulbs and set are in workable
shape you should locate the quiet spot on
say the L-85 e¢oil in the sccondary with
the gecondary shunt condenser at or near
zero and follow this quiet spot through te
the 180 degree adjustment of the shunt
condenser, which will probably mean that
the first settings of the primary condenser
will be obtained with it in series and set
near the zero end and increase up to 180
degrees when the series condenser will be
thrown to the multiple position and again
adjusted from zero to near the 180 degree
position if the secondary condenser is large
enough to demand this extreme range on
the primary side.

{Concleded on page 56)
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Summer Radio
AVE you fellows noticed the way
H radio

interest is keeping wup this
summer? We could not help wonder-
ing ot it the other night when there
happened to bhe hut little static and the
flivver was out of commission. Usually the
latter keeps us away from the set these
rare New England summer evenings, but
the carbon got pretty thick recently and the
transmission got out of resonance and we
had to lay her up for a few days. This
gave us a chance to get the phones on
again and as it happened #o be a good
night we heard lots of the stuff coming
through, It made us ponder over the
ways of to-day as compared with the days
of eight years ago.

In that prehistoric age, when men used
cat whiskers and lumps of galena and
loose couplers, radio simply went out of
business when the warm weather came
around. @Htatic is not with us all the time,
even in summer, at least here in the
northern tier of States, and there really
is no reason why one should not make use
of his station and continue with both traffic
dispatching and experimenting. The reason
we threw up the radio sponge in the early
days was because our instruments were
so insensitive and also because we were
vounger, and the warm weather and out-
doors appealed more than any other -earth-
ly pleasure. There were not many wvider
men in the game then. But to-day, our
instruments are super-sensitive, we are
older, und while the great out-doors still
appeals, we still have our evenings at home
and the old set is a never-ending source of
interest. Summer no longer is the QRT
signal and instead marks simply the advent
of a fresh school 05: esperimenters.

The summer an' sounds very different
from the winter air. The old timers are
not present in such solid phalanx. New
call letters appear. New operators answer
you and you have to consult the QRA book
frequently. ¢ -W. experimenters are preczent
this summer in great mobs. We used o
think that a fellow with a three letter call
hadn’t much business fooling with (LW,
But summer has changed =2ll this. It
seems that most of the traffic and also the
C.W. stuff is coming from three
call stations, It adds an entirely new "ebt
t0 the game, and we confess we enjoy it
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It keeps us busy consuiting the call book
and the latest supplements, but it is good
fun just the same. And the way some of
these three letter ¢haps shoot the stuff
through makes you wonder how the old
mmers will sound when they get in again.

Summer cuts no figure at all with ama-
teur radio in the northern part of the
country, after the first flush of excitement
over warm weather ig past, and we are
zlad to see it. It means greater reliability
to our traffic handhng, greater confidence
on the part of the authorities who are
taking increasing interest in wus all the
time, and more stability to the business of
our manufacturers, without whom we
would not be what we are.

Salem: A Comedy

N the good old city of Salem, Mass.,
I where they used to burn witches with-
out first giving them a chance to be
heard, the c¢ity fathers recently passed an
ut'dmance that as a bit of radio humor
cannot be snrpassed and certainly belongs
under the class of light summer reading:
“No person shall set up, install or
‘maintain a wireless apparatus con-
nected with or intended to be con-
nected with a current of electricity
without first having obtained there-
for a permit in writing from the
City RElectrician”.

Shades of T.0.M.! What could be more
rotten than that? In the first place it's
duplication of effort, for a Federal law
states that a radio license gives its posses-
sor authority to operate a station and the
underwriter’s ingpection code js sufficient
guarantee for the public safety. But
granted that the Balem council has® the
privilege of passing any additional meas-
tres they deem necessary for the good of
their citizens, there is still much to be be
said. The Salem amateurs under the ener-
getic Brother Estey of ecourse promptly
rose on their hind legs and protested, but
the council wouldn’t and won’t give them a
hearing, and seems to think the ordinance
is very nice as is, thank you. That chosen
representatives of the people shouid so con-
duct themselves is astonishing., But the,
ordinance is more so, for notice that while
a permit 1s necessary no rules are stipula-
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ted which must be complied with before a
permit is granted, leaving the faie of
Salem amateurs in the hands of one un-
friendly man, with no appeal possible, a
stination which will be recognized as
paralleling the Poindexter radio bills. Such
auntocratic provisions we consider uncon-
siitutional and certainly contrary to the
spirit of our democratic government.

And say! Do the city fathers mean to
tell us that we must have a permit for
receiving station? Hi! Yet all modern
receiving sets certainly contemplate con-
nection with a ‘‘eurrent of electricity’—
two of 'em, in fact: A and B batteries.
Of course they meant transmitters but
they didn’t say so. And the word “main-
tain”, so Mr. Webster says, means to hold
or keep or possess. From which it follows
that there is no place within the c¢ity limits
of that dear Salem in which one may even
store a piece of radio apparatus without
permit and that any dealer who satocks
equipment for amateurs does so in viola-
tion of law. Hi againt

Gentlemen of the Salem Counecil, the
radio world is laughing at you. From coast
to ecoast your ordinance is hailed as a
darned good joke. It does not say what
you mean it to say and it says a lot that
it shouidn’t, which js a dangerous situa-
tion. It ought to he promptly repealed,
Then, if you still think you should have
municipal regulation of amateur vadio
{which by the way we think wholly un-
necessary and amply -covered by existing
regulations), for goodness’ sake call in
some representative Salem amateurs and
get the thing straight. You won’t have to
fight amateurs, gentlemen; you will find
them more than anxious to co-operate with
you, for co-operation is a basic principle in
amateur organization. '

More Folks Shouid Read QST

HE good work that the A.R.R.L. is
doing in the advance of Citizen Wire-
less Communication ought to be better

known than it iz, Radio men seek QST
wherever they gov but the great general
public rarely hears of us and is not aware
that, in this land there exists a nation-wide
organization of citizens who are azble to
communicate with each other over privately-
owned equipment, who are carrying on a
noble work in the advancement of science,
and who are of genuine public value in
countiess ways.

There are lots of people in the non-radio
public that should read Q8T—legisiators,
police folks, city officials, ete. Our work
would be more fruitful and more channels
for our activity would appear if we were
better known to influential men all over the
country. So we want to ask A.R.R.L. mem-
bers to help us in the compilation of a
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mailing list to whom we will zend free
copies of QST for the general good of
amateur radio. It costs money to print
ST and we are not prepared to take on
an unlimited complimentary list, so there
must be no “dead timber” in it, but sit
down and think hard and write us the
names of influential folks you know whose
appreciation of our work would aid the
cause of amateur radio, and we will very
gladly do the rest. We thank you.

The Transition

N every mail we get news of another
good spark station gone wrong-—the
apparatus junked or offered for aale.
“I'm putting in a good CW. set”, the
writers say, “and T'll he all veady for
business by {fall.”

That simple little story is being repeated
in every town every day. Men, we have
reached the great transition—the dawn of
the change we have been expecting. The
spark is not “doomed”; not a bit of it; we
will have sparks with us for years to come.
But ev-operation, if nothing else, will de-
mand that they be improved in their inter-
fering proclivities and only the really good
ones will survive. And the medioere spark
station will surely pass, for the simple
reason that it can be easily surpassed by a
small CW. set. Thus by fall we expect
that the situation will be pretty much this:
the average DX station will be ¢.W., and
the DX sparks will be those few really good
oies whose owners are satisfied with their
range and hesitate to venture into a new
field.

Meanwhile tvaffic suffers. To be blunt,
trafic work is shot all to the devil, what
with votten weather and experimenting
with C.W. This period has been foreseen,
tho, and we ave fortunate that it has come
upon us in the summer when traffic is
naturally light, and doubly fortunate in
that we will be all set for traffic by cool
weather. A.R.R.I. members will not for-
get that our main work is the DX handling
of citizen messages, and we want to work
hard, all of us, to get the C.W. zets whipped
into shape so that our traffic can rise to
ifts.unormal proportions with the coming of
all,

It certainly is a comfortable feeling to
have a good C.W. transmitter. It will
work at wave lengths so short that a spark
set wouldn’t have any eutput worth men-
tioning if it tried to get down as low. It
goes bumping thru the static when the
sparks are helpless, It’s compact and quiet,
and Oh Brother what distances per watt
cutput! ‘The experiences of those actively
on the air with C.W. sets has amply proved
that our faith in the quiet efficiency of tube
transmission was well founded, and the
earnest consideration of these facts is asked
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of the dwindling minority of “spark the bulk of the relaying into and out of
hounds’. Canada will be north and south via various

B0 here’s the word, fellows: traffic is
suffering, as suffer it must while the
change s on, but let’s make it short and
snappy and bend every effort to getting
the CW. sets {and that very positively
includes receiving sets) lined up for DX
work by the time September rolls around.

And next winter we'll have an All-CW
Transcon Route! Will you be on it?

Canada

HERE has been a little agitation in
Canada about a separate relay league.
it has been intimated that “the Yanks

are frying to run things for their own fun”.
The fiag has been waved and lurid talk
made of the danger of continuing in the
A.R.R.L. because of the pussibility of war
between Canada and the States, ete.

Hortunately saner views have prevailed
and the wild bolshevistic part of the move-
ment has expired, so that it is assured that
if Canada has & league of her own it will
hand in hand with A.R.R.L. We want to
take this opportunity to clear our hook to
our good Canadian friends on a few matters
that are not as well understood as they
should be:

The A.R.R.L. Operating Department was
expanded to take in Canadian work in co-
operation with our own at the earnest re-
quest of some well-informed Canadian ama-
teurs. The Division Managers are Canu-
dians, and always will be, and except in
the broader observance of A.R.R.L. policies
as universally known and approved these
managers direct their divisions in complete
accordance with their own peculiar Jocal
conditions. We have never really dared to
hope that Canada would want always to
remain within the A.R.R.L. organization,
mauch as we would like to see such a per-
manent union. Our idea has been to give a
helping hand to a land in which amateur
radio is mueh younger than it is in our
own, and in this we honestly believe we
have been succeeding and that the well-
posted Canadians agree with us, Let us
say, if there he those who don’t know it,
that it isn't at all a ecase of the Yanks
trying to run things to suit themselves,
Buch a policy is entirely contrary to basic
A.RR.L. ideas, which are founded on
democracy and for that very reason have
stood the tests of seven years. Whenever
it is apparent that Canada needs a separate
organization and & promising framework
and supporting stations for that organ-
fzation come into existence, the A.R.R.L.
%villll be ready to vecugnize it and co-operate
fuily.

But that time is not yet here. Canadian
stations are as yet limited in number and
in range, and for 4 season or two more

cross-overs from the States. The best
minds in Canadian amateur work are
agreed that until such time as Canada has
east aud west lines of its own it needs the
suppoiting arms of the AR.R.I. This is
vastly wiser than any hasty proposal of
separation, and after all we are all of us
workins to a single end: the furtherance
of citizen relay communication,
Let brotherly love prevail!

Radio Amplification

R. Manufacturer, isn’'t there some way
vou can take care of us amateurs in
our need for radio-frequency ampli-

fication? We need it, and need it badly.
We have realized it for a long time and
have been watcnfully waiting in the hope
that something would deveiop but we're
still where we were before the war. .

The principle of audio-frequency ampli-
fication is all wrong for our amateur work.
All it does is to boost the strength of sig-
nals that already exist in the detector al-
most loud envugh to read, and it is of al-
most no help in the case of signals that
cannot be heard in the detector eircuit.
And tube noises increase in faster propor-
tion than the amplification of weak signals.

An audion detector is “unfair” to weak
signals, as its rectifying properties depend
upon the sguare of the impressed voltage,
with the result that strong signals ave
amplified more than weak ones, which is
obviously undesirable. Radio-frequency
amplification boosts the signal amplitude
before it is rectified, and there heing no
tube noises at this frequency, many stages
can be used if necessary. There is no
doubt at all in our minds that a little r.f.
amplification would make coast-to-coast re-
ception a common thing in amateur work.

The present tubes are of no particular
value for this purpose, as the capacitative
reactance of their input circuit is so low
at our high amateur frequencies as to
practically short-cireuit the ordinary means
for repeating from one tube to the next.
Tuned output circuits perhaps have some
promise, but the plurality of controls in-
volved in such & scheme is discouraging.
What we need is a tube of very low inter-
nal capacity, with tiny eclements, having
lead-wires separated and brought out re-
mote from one ancther, and either mount-
ing in tiny clips or being suspended by the
lead wires themselves like the good old
AudioTron.

Now, Mr. Manufacturer, why can't we
have them? Canadian amateurs have the
V24, a British Marconi tube which seems
fairly satisfactory for this work, but the

{Concluded on page 56)
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The Operating
Department

F. H. SCHNELL, Traific Manager
rd, Conn.

1045 Main 8t., Hartfo

TR message traffic certainly did a
O “Carpentier” last month, dropping

to a total of 4880 messages which
were reported usg follows: Atlantie
1760, New England 3802, Central
798, West Gulf 682, Northwestern 119,
Roanoke 125, and Omntario 99. Of course
message reports are missing from several
divisions but it seems that QRN is playing
havoe with our traffic. We know that the
terrific heat has done much toward keep-
ing men out of their shacks. One thing
that stands out more prominently than any
other iz the fact that spark stations are
being dismantled and sold while C.W. sets
are taking their places very conspicuously.
The entire amateur world seems to be
undergoing a change. CW, W, CW is
all one hears these days and the fall and
winter will not find all of those famous
fong distance spark stations but in their
stead will be the little squeal of the UW
reaching out over greater distances than
those old familiar sparks that one could
precognize before the call was signed. Those
familiar sparks did bandle messages by
the hundreds, but CW will be the means of
better and imore reliable communication.
We can be sure of less QRM from sparks
as, ut the present rate of dismantling,
there will be but few left.
The Atlantic Division takes first honors
with the busiest station this month.

3‘3 MR. F. B. OSTMAN, 20M g
i Ridgewood, N. J. P
306 Messages 3

i Atlantie Division
Mr. Bessey, Pacific Division Manager,

seems to have trouble in geiting his men
to send in reports of messages handled.
We have not had a tratlic report from that
Division sitce we started keeping count and
we ask that all amateurs in the Pacific
Division assist their Manager by zending
in a report of messages handled during
the month. Lt the rest of the amateurs sve
what your messages will total for a period
of one month., Come, you fellows an the
West Coast; you can do ‘most anything
else; now let us see a report of traffic,
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We know you are there hecause Bitz, GJD,
told us so.

After Mr. Russell, Ontario Division
Manager, gets over his latest excitement of
being married, he is going to start a cam-
paign for good relay wmaterial for the
coming winter and he wants all men to
make immediate application to him for
appointments. 'There are many vacancies
and Mr. Russell wants the very best men
he can get.

o WETTRERE L
P LIVE ONES® OVE

Those good amateurs in the West Gulf
Division under the management of Mr.
Corlett have ecertainly shown a wonderfunl
spirit of co-operation and they are to he
commended most highly for their excellent
work. This division was hardly known a
yvear ago, while foday it is rapidly showing
the result of persistent effort on the part
of those men who stand for the best in
amateur radio. We take our hats off {o
yvou men in the West Gulf Division and
may you keep up the good work in the in-
terest of (litizen Wireless,

Some confusion is going to result in the
New England Division hecause practically
all the three letter calls have been changed,
and we ask that all amateurs be kind
enough to ve-address all mail to the proper
stations until such time as the calls become
familiar again,

The reports of the
follow:

Divigion Managers

devoted to building aud installing appar-
atus. The short wave length allowed the
amateurs near routes of navigation makesg
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it extremely difficult to do any DX work,
although certain amateurs ({ex-commercial
operators), have been able to get special
licenses for 200 meters all the year round,
but they have #o contend with the static,
which iz beginning iis ravages up here,
and usually do not get very far.

The station of Mr. Rogers, 3BP, is the
star station of the Province. He is located
in an inland town, forty miles from the
nearest commercial station, and is eon-
sequently allowed a wave length of 200
meters. He has been getting a lot of traffic
through south as far as Kentucky, and east
as far as New York, and is heard in
Hartford. Total msgs. handled, 70.

In Toronto, there are quite a number of
(W and fone sets in operation, but very
few of them have been able to get through
to any distance. Station 3GE, using 2
k.w. spark, has so far kept a traffic sched-
ule with 8CG at Niagara, and has handled
guite a number of both outbound and in-
bound messages. A new spark set is being
installed at this station and will be in
operation. by September 1st. It is expected
to oestablish constant communication be-
tween Windsor on the west, and Kingston
or Montreal on the east. Station 3EIL is
getting in shape for the DX work next fall,
and 3IN is heard regularly by 3BP, forty
miles away over land, and is only using a
one-inch induction coil. According to Mr.
Rogers, he c¢omes in much louder than
many of the amateurs at the same distance
using 1 KW, iransformers and rotary
gaps.

The Wireless Association at Toronto has
closed down for the summer on account ef
& number of the members not being present
at the meetings during the hot months.

H. J. Qarter of Windsor reports that
heavy QRN does much to retard the relay
work except at distances of 150 miles or
closer, An average of about two nights a
week is all that can be depended on. A
valuable station has been located at Am-
herstburg, Ont., about 20 miles from Wind-
sor. Most of the traffic handled has been
coming in for Michigan points. ‘Total
messages at JDH—31,

H. 8. Gowan of Eitchener, Superintend-
ent for Bouthwestern Ontario, reports the
opening of a large number of stations in
his territory. 3PM of Brantford has
started with a 60 cycle transmitter and a
short wave regenerative receiver, and has
been reported QSA by a number of stations.
At St Jerome's College a new station has
been installed including a = K.W. 25 eyele
spark with fGrebe receiving equivment,
eall 4QJ. The D. 8, heiped unpack the
Grebe apparatus and with one step of am-
plification, and an indoor aerial 200 feet
long lying on the fioor near radiators and
pipes heard NSF QSA and 2XK over 75
teet from the phones while at 50 feet 4GL
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and %RQ, both en W, were easily heard,
in addition to many spark stations.

3KL of Preston has installed & trans-
imitter and is coming along fast., The
most certain route of this division is via
a8, 3BP {Newmarket), and 3GE, VAL
or 3E1 {Toronto) and 8C(G (Niagara
Falls) or often 3BP can hand the messages
direct to almost any part of the United
States east of the Mississippi. BKA of
Gruelph is installing an efficient trans-
mitter. He has of late been getting very
wood receiving results, having copied music
from KDKA on a crystal receiver. A 20
watt CW set is in process of installation
at 30P Woodstock. The Superintendent’s
station at Kitchener hag installed a new
transmitter consisting of two 4 KW Acme
transformers with the primaries connected
in parallel and secondaries in series. He
has been heard by SWY and was copied
in Buiffalo on crystal, and his signals are
gquite consistent in Toronto. Total msgs
handled by 3DS—19. Taken altogther,
this is the most progressive district in the
Provinece. If they keep on at this rate,
they will have a fine schedule going by next
winter.

Mr. Donnelly, Supt. of Kingston District,
reports that most of the f{ransmitting
carried on there now is done by means of
low power buzzer and spark coil sets to
avoid interference with the local Marconi
station, but the Kingston Radio Associa-
tion is installing a CW set and expects to
he handling messages in a short time.
Total msge— 10: SHF--3; SHE —6;
SHN—1,

A test was carried on to try to establish
communication direct between 3GE (Toron-
to) and 3HE, but on account of QRM and
QRN it was a failure.

e
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Mr. Woodley, Supt of Belleville District,
reports that & OW station is being erected
there which will be a very important link
in our chain from Windsor to Montreal.
The distance between Toronto and Kings-
ton is rather great for steady daylight
transmission, and this station midway be-
tween the two cities will act us a stepping-
stone. Most of the stations in this division
are closed down at present, on account of
the examinations at school, but as the
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owners finish school they open their sta-
tions, and in the course of & month every-
thing will be in full swing again.

G. R. Entwistie, Mgr.

DX work in the vicinity of Boston has
considerably decreased due to the summer
WRN. Nevertheless, our old standbys scem
to get the itraffic off without any great
delay.

Dastner (LUQ) reports activity as still
eontinuing in Maine. A rvegular route has
heen established via 1LBR that is a great
aid in expediting traffic to the west. 1UL,
1CAQO and 1PAT at Bath ave constantly
on the job and no traffic dies there. Sta-
tion LHAK is successfully operating an
ICW-CW set und is working several DX
stations all over the district. In Maine he
is very QSA everywhere and is on with a
concert aimost every night from 9 to i1
p.m.  Preparations arve being made for
the Second Annual Clitizen Radio Oper-
atory’ Convention of Northern New Eng-
land and the A.D.M. iz doing all possible
to make it a rveal success. 1BBK is
eguipped with the most modern apparatus
including a 2-B0 wait tube set and will be
on during the summer for DX. &pecial
efforts will be made ito establish records
from this station.

A.D.M. Mix rveports following trafiic.
Southern Conn. Dist., H. E. Nichols, Supt.:
1HO 29; 1BM 12; 1FW, L1UAW and 1FAQ
nil; 1QN and 1FQ on but no report.
Northern Conn. Dist., J. . Randall, Supt.:
INAQ 53; 1AW 40; 1TS 47; IMO 3; 1JBF
6. No report from Western Mass, INAQ’s
call has been changed to 1ANQ.*

1ICK has suspended operations for a
short time and expects to erect an entirely
new antenna system at an early date.

Vermilya reports that during this month
1ZE handled ONLY 258 messages due to
bad weather conditions. A new station
located at Mattapoisett and owned by Miss
Eunice Randall, now famous as the “O.W.
at 1XE” has recently been erecied. A 2
KW 500 cyele set has been installed at
1XE, but some trouble has been experienced
in properly driving the mofor generator.
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1UBK has lately overhauled his station and
now vomes forth with a real husky spark.

Supt. Johnson (1DY) reports stations
in the north coming in better during the
past month, especially 10E, 1DAL, 1YB,
INBP snd I1LBR., 1LZ in Lowell aiso
comes thru QSA., Amateurs who have had
high waves have almost all reduced them.
1DY handled 156 messages during the past
month; 18N 118; 1SAF #b.

ATLANTIC DIVISION
. H. Stewart, Mgr.

Praffic in general is falling off with the
coming of summer static and the absence
of operators from their stations. On the
other hand there is a great deal of aciivity
all over the division in reconstruection.
The (W transmitters are proving their
worth in cutting thru statie.

Northern New Jersey, ¥. B. Ostman,
20M: Altho 3XM, Princeton, is closed for
the summer the Northern Route, New Vork
to Philadelphia, is now in operation and a
daylight route is in operation. Mr. Gaete,
2BG of Paterson, is filling the gap made
by 8XM. Up to the present writing the
following stations are listed on this route
and traffic handed to any of them will be
QSR'd  without delay: 20X, 20M, 254Q,
aBG, 2CL, ?RU, 2KY, 2UK, 3NB, 3£H,
2CC, AHX, and 3HJ. 20X handled 36
messages, 24XB—60 msgs, Reports were
not received frorma other stations in this
district. .

Southern New Jersey, Marcus Frye, Jr.,
ANB: Conditions in this district have been
normal for the past month, regular sum-
mer signals coming thru. Htations north
and south which are difficult in the winter
are being received guite consistently. West
to Pittsburgh signals are fair with dead
spots beyond that point, Very good work
is bheing done with middle and eastern
Penna. and New York stations. Baltimore
and Washington are now connected and
traffic is moving dquite regularly. 3FB is
atill out of commission. [f 3DT comes
back he will fill the gap made by 3FB. 3FS
and 8HD in Philadelphia have been re-
ported causing bad QRM after 10 P.M.
doing local work. 3SEH has handled 30
messages with stations porth and south,
3NB handled 125 msgs. Total for the
district about 250 messages.

Hudson Valley District, . FE. Trube,
9BK: Progress during the past month
has not measured up to the expectations,
probably due to QRN. Wanted: ONE RE-
LIABLE STATION TO FILL THE GAP
BETWEEN ALBANY AND POUGH-
KEEPSIE. 2BM is busy with music and
cannot spare the time to operate. 2DA is
bothered with QRN, (so is every one elge
-T.M.) and even daylight work is next
to impossible. Old standby 2UA cleared
121 msgs. 2UA has four ops. and is epen
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for business every night from {1 P.M. until
2 A.M. (When we say business, we mean
relay traffic business as 2UA is very very
seldom heard chewing the rag and we
have heard him giving and taking mes-
sages by the handful with 1ZE.—T.M.)
2BK cleared 178 messages.

FIANG o -
"\,‘m&s TEOMRONE,

Long Island, H. 8. Collins, 2AJW: The
few regular standbys in this district have
been on the job as strong as ever and
QRN does not seem to feaze them. 2EL
is setting the pace with his good work west
and south. 2EL moves traffic with
Savannah direct on schedule. 2BGR has
a schedule with {HO in Bridgeport and
cleared 54 msgs last month., 2AJW hag
44 msgs to his credit. 2ZL still holds up
his end with his far reaching CW sei; which
consists of 2 fifty watt tubes on A.C.

Capitol Distriet, F. H, Myers, 2FG: A
few wpaps befween Utica and Rochester
need filling, Help! We need stations be-
tween these two points to complete a day-
light route. More help! 2SZ and 2AWEF
did not make out reports but they hoth
have been working consistently. 2FG is
undergoing vepairs, Tests will he made
with 8HP with a view of establishing com-
munication between Albany and Utica.

Western New York, Benzee Bros.: RAMZ
of Oakland is installing & 1 KW, spark.
8AHV is closed for the summer. (WHY?)
8MF, Woodmansee of Buffalo, is moving
to Mesa, fdaho, where he will continue
good work for the League. (R. T. Gal-
vean—Take due notice thereof and govern
vourself accordingly —T.M.) 8AYM and
B8TY of Jamestown handled 62 messages.
City Manager Young reporis that 3QM
and himself ave doing uond work on CW,
Daylight schedule with 8VH of Erie and

Butfalo is working in fine shape. V.
Graham, &IX of Rochester, has been
appointed City Manager to succeed Mr.

Haire who resigned. The busiest station
in the district was 8CG with 109 messages,
while the total for the district was 284,
New York (Aty, E. A, Cyriax: Thru co-
operation it is now pussible for some of
our good relay stations right in the heart
of what is undoubtedly the most congested
section of the country to elear DX traffic
with stations in other districts. 20T with

w
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his CW set iz doing excellent work, also
2YM and 2IF, 2DI cleared 74 messages.
Matthias Thury, 2CT, has been appointed
Asst. Dist. Supt.

Brooklyn, N. Y., F. A. Maher: Traific
has been moving but QRN has shown its
strength. 1st and 3rd district stations have
been fading badly. 2PF has been added to
the list shown in last month’s report and
we expect to keep traffic moving. 2RM
handled 52 msgs, 2WB 60, and ZPF 67,

Central Penn. District, W. A. Cawley
reportmg for Mr. Walleze Traflic is
moving quite consistently altho a few of
the official stations are closed for the sum-
mer, while the majority has adopted the
plan to work right thru the summer.
8XE, our intermediate station on trunk
line “B” bhetween Milton and Pittsburgh,
has closed for the summer. Quite a bit
of traffic has been coming thru 8RQ and
several other stations. %RQ cotmes thru
well on spark or CW. Our main jump
between here and Readmg on trunk “B”
is gradually getting in shape. We have
had numerous tests Sunday afternocon and
we get 3LP, 3AIC and 5GX of Reading
0K, which statxons have not been coming
thru before. SLP gets our signals OK at
nite. Up to the present we have been
giving our east-bound traffic to New York
or New Jersey stations, Traffic to the
south has been going via 3AQR or Balti-
more direct. Traffic to the north goes via
3BP {(Canadian) or direct to Western New
York.

Eastern Penn., 8. W. Place: 1. E, Aston,
140 E. New St., Lancaster, Pa., has been
appointed Traffic Asst., covering eounties
of Lancaster, (hebter, and Berks. Mr.
Aston reports communication between
Phlladelphla and Harrlsburg is working
fine, 3ACS or, 370 to 3WX or 3AGT. 3WX
also works 3AIC .md SLP at Reading.
3ABP and 3DB are in active communication
with Harrisburg and Lancaster. 3AVG
has moved to Pittsburgh and now has the
call 8VE. R. C. Ehrhardt of Dunmore re-
ports nothing new since last report. 3
has had condenser trouble for the past
month but is back in action again, 3CC
has been doing excellent wovrk all thru the
vear, but few reports have been received
from him. 3CC works on schedule with
3XF on Monday, Wednesday, and Friday
at 9 P.M. 3CC—68 msgs. (3CC comes
thru quite well and we hear him very QSA
in Hartford.—T.M.) 2CC uses CW and
spark and works 8A8 of Ocean City when
conditions permit. 8BH is no more, a8 &
special has been granted with the call 3ZV,

District of Columbia, F. M. Baer:
Traflic has mc,redbed during the past
month. 3IW is the siar station with %0
msgs, SAAO0—T1, B8XF--15; total 166.
There is nothing further to report.

HWastern Maryland District, ;. L. Deich-
mann, Jr.: Messages handled, 3UC-—#,
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30U—17, SHG—38; total 61. Onr total
would be greater if all stations in Balti-
more would make their veports to the D.S.
by the 18th or 19th. 3HG and 30U have
handled @ considerable amount of &raffic
under the poor conditions of QRN and
QRM. 3DW and 3AN have been doing
good work. SAJD, 3YH, 3ER, 3EQ, 50T,
and 3TN are making rapid strides in an
effort to keep iraffic moving in cases of
breakdown of 3HG or 30U, More in-
terest in radio is being shown this sum-
mer than previously, which may be due to
{OW coming into the field.

ROANOKE DIVISION

W. T. Gravely, Mgr.

Severe static has brought relay work
throughout the division to practically a
standstill except on the part of C.W. sta-
tions working .W. stations, and has
greatly limited even this sort of traific.
Tnterest however has not slackened - and
much construction work, especially wom
.W., is reported in every town.

The veports of the DS/ from certain
sections of the division contain a great
deal of information concerning stations
contemplated and in the course of erection.
While this information is desirable we do
not think jt worthy of a place in Q8T, con-
sequently in the future this report will
eontain information only about those sta-
tions actually handling relay work.

2A0V  of ®tonega, Va.,, is handling
trafic right along now and has connected
with 5DA, 4AG, 8BZ, 3CA and several
middle west stations, Gundry deserves a
great deal of credit for the way he has
developed his station under difficuities that
would discourage & less persistent worker.,
He is piving valuable aid in Western
Virginia,

Dy, H. M. Quisenberry, Lexingion, Va.
bas been assigned call 24X and is being
heard in several places. Wave length 350
meters. He is expected to form an im-
portant link in the central Virginia route
this fall,

8ZL, D.8. Blair of Richmond, is hand-
ling traffic on regular schedule with 3XM
but veports that his sigs are not heard in
WNorfolk & comparatively short distance
away. Amateurs in bhoth ecities should
make diligent efforts to connect up. Blair
promises a route through the center of the
division this fall starting at Norfolk, end-
ing at Fairmont, W. Va., and including the
cities of Richmond, [exington, and Roa-
nuke,

The following stations are using C.W. io
good advantage, 3BZ, 3EN, 3VV, iMV,
JAEV. )

8GO will soon be in the air with a very
powerful C.W, set and will be sec
none in the coantry in range,
and personnel. 3FG has been closed up

o
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due to pressure of business on  Mr.
Herndon. $EZ, Blanford of Portsmouth,
as broken out into the big lot and is hand-
ling considerable trafiic.

While the number of mesages handled
during the inonth cannot be accurately
stated it will vun about 125. Credit for
the majority of these msgs goes to 8SP,
3EN, 3VV, XF-1, 3ACT, 3ACE, 3ACK,
3EZ, 3A0V, 3BZ and 3ZL.

The situation throughout North Caro-
lina vemains the same, that is, stations
promised snd being worked on, but very
little actual work carrvied on. Ag soon ag
a good station appars in Charlotte that
city will be connected with both Winston-
Salem and Danville for short-jump traffic
to the south.

Several more good stations are badly
needed in W, Va. and it is hoped that by the
opening of the coming season there will be
more good DX stations there,

Complete routes covering
division are being worked on
appear in next QST.

entire
will

the
and

with it is upon us, judging from all re-
ports received, and I personaily know that
there is SOME STATIC. Nothwithstand-
ing the heavy QRN some actual relay work
has been done as the reports from the
various District Supts, show, )
Oklahoma District, Lorin (. Dill, Supt.,
284 8. Broadway, Oklahoma City: Your
District Supt. recently made a frip to the
pastern section of the state in and around
McAlester, There are zeveral good re-
ceiving sets there but room for improve-
ment in transmitters. Mr. Poor and Mr.
Cooper own the only two transmitting sets,
Mr. Cooper is just getting in the game
and of course will improve with age. Mr.
Poor is making some changes in his gap
and will then have a very efficient station.
The W, craze has hit McAlester too and
a number of sgets are under construction.
Fellows, don’t wait for your Dist. Supt. to
“find” you but report to him what vou have
in the way of a set. He may want you in
his organization. Muskogee stations have
been in the air more than any other Okla-
homa stations and 5MF seems to be the
busiest of the three. S5RK at Norman is
doing some active work, 5JR of Enid is
continuing o “kick out”. Operator of
SMF visited headquarters recently., SFO
also of Norman expects to have an efiici-
ent set in operation soomn, BLO of Miami
is still in working econdition. Two uew
stations, one & % K.W. and the other a
1 E.W., are under construction in Okla-
homa City. Traffic throughout the district
has been moving very slowly. SHHL Okla-
homa ity can work 5ZA%s CW thru some
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of the heaviest static, COW sets to the
north are heard and worked at times. For
the most part traffic north goes thru YOE,
900, 9AP, and 2AEG. To the east thru
5JD, 5RK, (do not hear much of 5YH any
more). South 5ZAA, 52U, 5ZX, and west to
5ZA. Old 5CP Oklahoma City will soon be
in operation with a CW set. Mr. Miragle is

installing a ' K.W. set at Krebs. No
report received from Mr. Selby of
Muskogee. All stations are requested to

report on the 15th of the month the num-
ber of messages handled during the pre-
peding 30 days. Our district makes a
poor showing in number of messages
handled this month due to stations not
reporting. HHL handled 67 messages and
this will have to be our total for the
district. Let's have your reports, fellows.

Northern Texas Distriet, Harold P.
Heafer, Supt.,, 516 W. Jefferson, Dallas:
According to reports received most of the
work in this Distriet has been confined
t0 the Bastern Territory, specifically Dallas
and Dallas County. No report received
from A.D.S. Martin of the Western Terri-
tory {this is Martin’s first offense). No
report received from John Dorsa, A.D.S.
Fastern Territory. Mr. Guy Neel, 5XJ,
Dublin, A.D.S. Central Territory, makes
a rather lengthy report dealing mostly
with deseriptions of various stations in his
Territory. Mr, Neel has just refurned
from a trip to Brownwood, Texas, where
he succeeded in lining up two promising
gtations. HNS of Granbury will have an
efficient set soon. This will cowmplete a
short-jump route from Dallas, Ft. Worth,
{iranbury, Dublin, and connect with a set
being installed at Pecos, Texas, by Mr. J.
F. Garrett, which we understand is to be
a4 1 KEW. Mr. Bennett HEmerson, bHZG
Dallas, has been appointed City Manager
in charge of Dallas and Dallas County
.and makes his first report. Emerson says
he is geing to do his best, with the co-
operation of the Dallas stations, to make
irallas a cependable relay point rathcr than
the nest of inefficient stations jamming
each other as has been generally the case
heretofore. The City of Dallas i1s divided
into four sections with an assistant to be
appointed in each section who will report
direct to the (lity Manager. Unlicensed or
unauthorized calls will not be permitted;
‘gvery transmitting set must have a license.
The Distriet Supt., has furnished the City
Manager and Division Manager with large
maps of the city and a complete map
system of ull stations will be kept showing
the exact loeation of every station in the

city. Together with this will be kept a
card system wiving the details of each
station. ‘There are a number of W sets

under construction in the distriet.

BZAF, Mr. William P. Clark, Waco, Tex.,
was the busiest station for the month,
‘handling 238 inessages. Total messages
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for the district 976. I want to again
impress upon the various stations to re-
port on the 15th of each month the num-
ber of messages handled the past thirty
days. Make this report to your traffic
officer of your immediate city or territory
as the case may be. .

Southern Texas District, W. H. Tilley,
Supt., 4112 Ave. F, Austin: 52U and bZAG
seem to have been left with the “bag to
hold” in the Austin Territory. They are
both working day-light schedules with 5YXK,
Mr. Sahm, New Braunfels, Texas. BYK
has handled 104 messages during the month,
mostly with 52U, 5XI, and some with 5XB,
5YI, BZAC. Night work of course 1s
difficult due to heavy QRN. BYK believes
in the early morning work and wonders
why more of the fellows don’t iry it.

Austin stations are complaining of not
heing able to work north. 5ZU and 5ZAG
are working during the day-time and want
some station north in the vicinity of Waco
to set a schedule with them to clear traffic
north and wmouth. (What's the trouble
with 5ZU and BZAG getting together with
5ZAF at Waco?—IL.M.)

Mr. Daniels, 5Z2X, A.D.S. Houston Terri-
tory, makes an interesting report as usual,
Several of the Houston stations are under-
zoing radical changes, among these being
BZE, BZT, and bHZ. 5ZX is in operation
every night, QRN or not, and doing such
work as is possible. HZX has also been
doing some daylight testing with 5XI and
5XJ. BJK is daily broadeasting time sig-
nals and QSTs at the usual hour, giving
rest to the stations who have long been
doing that work. BZW has been experi-
menting with W and 500 eycle spark.
SEC, 5CA and BZAA have gone to sea for
the summer. Our principal relay station,
5XB, has shut down for the summer which
eripples our short relay system through-
out the whole distriect. Total number of
messages handled 83, with 5ZX handling
23 and SZW 15, these being the busiest
stations, Total number for the Suvuthern
Texas Distriet 239, with 5ZU handling 156
and being the busiest station. Once again,
if vou fellows don’t tell me what you and
your stations are doing don’t blame any-
one but vourselves for it not appearing in
QST. Send in the dope.

New WMexico Distriet, Louis Falconi,
Supt., Box 421, Roswell, N. M.: No report
received.,

CENTRAL DIVISION
R. H. G. Mathews, Div. Mgr.

Thiring the month of June activity in the
Clentral Division has been at a minimum
partly due to the fact that many of our
best stations are being rebuilt in prepara-
tion for the coming winter, while others
are installing CW sets to be used later in
the summer. In some districts CW trans-
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mitters are already in operation and these
districts are carrying on iraflic work almost
as well as during the winter months. This
iz particularly true of the District of
Eastern Ohio which is handling east coast
trafic regularly, Henry Klaus, District
Superintendent of Illinois, wreports trafiic
very light all over the District. The
dropping out of many prominent relay sta-
tions and trouble with QRN is the prim-
ary cause, presumably. 2LR is doing very
good work on a new DeForest “Midget”
set. DDFF is a newcomer and is rapidly
becoming a very good station in Decatur,
Ill. 9ASL at Springfield is coming through
on spark very well, using tone very much
like 5XB. 9DLS is a new one ai Mattoon,
Ill, He is using a 1 KW but hasn’t had a
chance to do DX work. 9UK is now
proprietor of the Marshall Electric Co.,
Marshall, Tll. He is only at home on
Sundays and so 9UK’s traffic is not heavy
now. 9VC is about through with spark
for the summer and is going to try and
gather enough to0 make up & semi-high
power W sef. 9PQ has a few 40 watt
tubes which he will probably use for CW
during QRN. 49DQY and 2VC at Mowe-
aqua, are planning on metfmg a big sta-
tion out on the edge of town using a verti-
cal fan antenna and 9DYQ’s new synchron-

,,,,,, INQ wmplalns of hot weather
dl’ld very heavy QRN which cut down his
usually high report to 25 messages Tor this
month. OKIL total messages—52. 9ANV,
of La Halle, who receives messages from
Mars a%kmg what kind of a “boiler-factory”
he uses “down here,” has left for the Naval
Academy at Annapolis and so is out of
the game for some time. A steady relayer
and a fine fellow, 9ACL is out of the game
for the summer, but will be back mnext
winter with both feet, likewise his partner,
YAMK. 9JV, an memtant link in the
short cross-state daylight voute will be off
until next fall,

Mr. & Mrs, Chas. Candler, District
&uperlntendentq of the Miami Valley
District of Ohio, have very little to report
this wmonth outside of messages handled
since there seems very little activity.
¥enia is eoming to the {ront with a radio
club which cxpects to become affiliated.
GFT at Troy is back in the game and is
doing his nsual good work., He reports
that SAIB and 8AER of Dayton are doing
excellent work. No report direct from
Dayton this month. [ should like io have
published in QST a request to all the sta-
tions in this district to write to the super-
intendent and let us know what they arve
doing. 8ZL continues on the *“blink”.

H. J. Burhop, District Superintendent of
Wisconsin, reports but 42 messages handled
in the distriet, these handled by 9MH,
Milton, Wise. Tue to numerous accidents
9ZL i]gis been delayed in getting back in
comission,
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R. D. McCommon, District Superin.
tendent of Eastern Ohio, reports he has
been operating SBDP and has handled a
number of messages at this station. &FD
is opening up with a 100 watt power tube
sel and hopes to be in better posntxon to
handle traffic than heretofore,

M. W. Hutchinson, newly appointed
District Superintendent of Northern Indi-
ana, has undertaken to cavry on the work
started by Mr. H. H. Moore, his prede~
cessor, and is handling his District in fine
shape. He bhas appointed Mr. E. B.
Pippinger of Goshen as his assistant. Mr.
Hutchinson adviges only two reports ve-
ceived, from Fort Wayne and irom
Goshen. Messages. handled by 9ME, 46.
He reports that he is having a little trouble
with some of the fellows and that they do
not hand in any message totals to him.
9ME is doing good DX work at present
and has little or no difficulty in getiing
his traffic off. 9DAX and 9PC are unre-
liable and 9AKH is out of the game at
present. Detroit messages can be cleared
without any trouble. 9ME iz working on
a CW set. Messages handled by 9FS,
Goshen, 87. He reports that things are
going sbout as usual and that good work
is being done at times when the static is
not too bad. He has been clearing traffie
to BAAW at noon without difficulty. 9FG
and 9ALY have not been in operation for
some time,

MID-WEST DIVISION
L. A, Beuson, Mgr.

Druring the past month little or no DX
work has been accomplished. Throughout
the division QRN is in its prime. The
short-jump policy is being adhered to and
day-light traffic moves with some degree
of regularity in spite of QRN. Very few
reports from distriet superintendents have
been received. It seems that they are
either out on a fishing trip or tearing down
the old apparatus and getting veady for
the coming season. A few (.W. stations
are still sticking to it and can be heard
off #nd on throneh the terrific QRN,

(xe0. Turner, 9ZAD has won the hand-
painted Audion Bulb for writing the long-
est report. He is still continuing bhis ups
and downs with the local Light ‘vompanv
and rumors are about that he has given
the manager a good shot of moon-shine,
and since, the line voltage has been around
115 and things are p:etting along in great
shape. Turner says, “vou tell him moon-
shine, [ van®t keep still.”

{YRourke of Omaha must have a drag
with the Government T'idl() gtation in his
vicinity as he states he is now using a
YCR-67 Radio-phone and has been reported
QSA in N. Platte, Nebraska and Chicago.
O'Rourke iz getting into the sleepless
wonder class as he says he will continue to



August, 1921

maintain 2 mid-night until day-light
schedule and also reports that 9DIT of
Omaha has a C.W. set in operation and
has succeeded in handling much of the
"‘Omaha traffic. 9VE and 9EW are also on
the job. No word has been received from
O.M. Stover of lowa City. He probably
is out on another fishing trip as we have
heard that he has a record for catching
the largest fish in lowa.

97ZB and 9LC have been handling the
bulk of the traffic through the state of
Missouri asing C.W. and radio-phone.

Haddaway of 3t. Louis, the home-made
tube specialist, has just perfected a mnew
transmitting Tube which he calls the
“ooffin” tube. He says that these tubes
are rated at 5 watts but deliver about £25.
A letter to the Bivision Manager was re-
- reived from s MNew York amateur asking
how it was that 9ZB could be heard all over
the country using two 5 watt Tubes.
Sh--ree— they must be “coffin” tubes.

No detailed information is at hand re-
garding the number of messages handled
and the busiest station.

NORTHWESTERN DIVISION
R. T. Galyean, Actmg Mgr,

Re-organization of the Northwestern
Thivision is progressing nicely and a num-
ber of new Dist. Superintendents and
Traflic Assistants have been appointed in
Washington and Oregon. In the eastern
part of the Division, Cutting, A.D.M., has
made a number of changes in the personnei
and appointed geveral new Dist. Supts. In
Idaho, Mr. E. O. Selby, operator of the
Boise High 8chool station, TYA, has been
appointed District Supt.,, and we expect
more complete reports from that most im-
portant point of our Northern Route fo
the east.

Although there has been an increase in
the number of messages handled in the
Seattle District during the past wmonth,
difficulty has been experienced in putting
some of the fratfic thru. Summer static
is at its height and offen it is necessary
to turn off the amplifiers and go down to
one tube in order to be able to keep on the
fones. ‘Traffic is greatly handicapped by
the intense local QRM which is on the
increase in Beattle and Tacoma. Seattle
traffic has been cleared during the past
month with 7FI to the east, TLS to the
north, 7TED and "u'ZJ af  the Portland
District and 6AFG, 60H, 6HC in Cali-
fornia. 7BK of Seattle continues to clear
the bulk oi the traffic. 7AC, an old timer,
is back on the job in beattle and has been
taking an active part in r(—\lay work.

I the Tacoma District, 7BA, TBC,
7CB and TKM have L-een keepmg ‘helr
hooks ciear. TBA and TKM are both re-
ported very in Portland, a most
difficult pnlace to get thru to mest of the
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time. 7YS has installed a radio-phone and
is carrying on extensive tests with the air-
plane fieet at Camp Lewis.

Operation at TYA, Boise, Idaho, has been
broken up by the closing of school, but
communication has been quite regular
with the western stations—especially 6ZR.
Traflic to the east has been held up much
of the time by QRN which has been very
bad every night this month. 7FT at Kuna,
Idaho, is off the jub for the summer and
will give his station a complete overhaul-
ing. TLN at Nampa, Idaho, is getting
good results, but is not on very regularlv
Neariv all  traffic thru this District is
handled by 7YA.

At Portland, 7ED has been handling
the bulk of tratfic this month. TDA,
assistant superintendent at Portland has
been off the job for some time owing to
the building of & new antenna and some
other improvements to his station. 7XE
(ex 7YZI) is doing some very fine work
with his ten watt CW set. His voice has
heen heard by a ship 1400 miles north of
the Columbia River. TBP and 7BJ are out
of commission owing to the operators hold-
ing down cannery stations for the summer
in Alaska.

TCN  at Marshfield, Ore., is breaking
thru in fine style. He has been appointed
Dist. Supt. 7THN is beginning to be heard
in Portland and is in constant communica-
tion with a number of Sixes. Efforts are
being made to line up that long-looked-for
day-light voute to Seattle. We are still
hoping that, with the coming of fall, this
route will prove a reality.

Arrangements for broadeasting reports
of stolen automobiles for the Portland
police department have been completed and
this service started June 20th, The report
iy sent out as a QST by TDA at 9:30 P.M.
on spark at 200 meters, and is immediately
repeated by TXF on CW at 260 meters.
The .M. is also putting this same matter
before the Police Department of Seattle
and it is hoped that we will also be able
to have auto theft reports from & num-
ber of Oregon and Washington cities soon.

The busiest station in the Division this
month was 7TBK who handled a total num-~
ber of 119 mesbag'es

PACIFIC DIVISION
E. G. Arnold Asst. Mgr.

There has heen ve wrv httle long distance
work in this division the past month, com-
pared to other times, as the regular sum-
mer QRN has set in. It is true that there
are a few that are getting through at
times, but very unreliably in the handling
of traffic.

Most of the traffic that is getting through

now iz being wmade in short jumps.
Traffic iz being handled along the coast
in a fairly vyeliable manner, the main
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difficulty bemg to get the traflic through
to the east. The old reliable TYA is heard
but very seldom mnow and the only other
outlet is through 6ZH and 6ZJ, both of
Richfield, iltah., 6ZX of Walnut Grove
is still hdndlmz the greatest number of

messages. He is workmg straight through
to 8ZH. The returning traffic 1s then sent

AIM  of
BAAK,

from 6ZX down the acoast via
Vallejo, 8JM of Napa, to 8DP,
6KP and 6ZN, along with others.

It is peculiar to note that traffic from
the Bay cities going szouth has an alfo-
gether  different routing. From San
Francisco via 6HC, ¢TV, 6VX, 6DP direct
to their destination.

The only high powered special licensed
stations that are geiting through now are
GZN, 6ZR, 6ZAA, and 6ZX. We are glad
to report that our manager Mr. A, K.
Begsey, of Sunnyvale, is now back on the
iob with 2 beautiful roaring 120 eycle
synchronous set.

Fvery A.R.R.L. man is requested to keep
a vecord of the number of messages that
he handles every month., A number have
been neglecting to do this and it is 2 matter
of vital jmportance. Now fellows, let's
start today and send those rveports in.
Reports should reach the Manager by the
16th of each month,

All smateurs in this division who have
not  written the relay official in their
section will profit by doing so. There are
any number of vacancies on all the trunk
lines going through this division. All these
reports should be sent to Radio 67ZAA,
K. G. Arnold, 4% North 15th Street, San
Jose, Calif,

DAKOTA DIVISION
Boyd Phelps. Mgr.

We hate to d.i.irnlt it bur radio is weaken-
ing this summer. Not that the nights are
all filled with QRN but because it has been
a0 blamed hot that most everyone stays
out of doors evenings or heats a retreat
for a summer resort. The stations that
are on the job find many nights when they
got out in good shape but not many such
stations are to be found on the job. A few
eastern CW stations come thru several
nights each week and the best of the cloger
spark stations.

Mr. {ijelhaug, 9ZC, .S, of Northern
Minnesota, offers the suggestion zhat if
clubs would build portable sets and iake
hikes or vides out of their cities 1o nearby
lakes it would bhe a fine thing to hold the
clubs together. Homething on the order
of 2 week-end picnie with radio and other
gports combined. This seems to be an ex-
cellent idea and should help to keep inter-
est up and do away with the general re-
organizing necessary every fall in clubs
that close for the summer. Clubs ave apt
io forget the value of some social gather-
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ings in addition fo the technical discussions.

Short jump routes are being tested as
fast as developed and clearing schedules
arranged at 12:30 P.M. for most stations.
B0 far the north and south roufe has not
been open all the way at the same time but
before the summer is over it is expected
that schedules can be arranged convenient
for all. tInfortunately we have lost 9XI
and 9YAF for the szurmmer, 9YAF being
our best jump from the 11.8. to Canada.
9YAC has not quit and swears he will not,
He has found some surprises in store for
iim now that he is tinkering with CW and
handling traffic with it.

No reports were rveceived this wmonth
from North Dakota or Southern Minnesota.
Many stations are being overhauled com-
pletely s0 we can expect some new sparks
in the fall.

ALASKAN DIVISION
Roy Andeuon, Mgrx,

It appears that there are several good
stations in British Columbia and it seems
that it would be entirely possible to
establish a relay route snuth from Ketchi-
kan to the Btates via B.

From advices !‘FLPIVEd it also seems
possible that a good relay route could be
established eastward thru Canada. How-

ever, to locate the stations with the right
kind of operators is a thing that cannot
be done overnight. This is because some
of the operators are not able to be at their
stations with any degree of regularity and
we all know what it would be to have one
station off where veal good stations are so
few and far between,

The writer believes, however, that it will
not be necessary to depend on & B. .
voute, because it is possible to carry on
direct communication over much longer
distances than the one in question, with
less than 500 watts, even; however, it would
be convenient to have an “emergency route”,

Mr. {eo. &aturlpv, a commercial nperator,
advised the writer that he was installing
an amateur set at Chignik for his own use
during the summer and that it was then
to be turned over to the postmaster at that
place. In (‘hlgmk Mrx. Hturlev is able to
hear many 7’s and some #', so why won’t
they hear him?

Mr. McCue, 7IP, advises that old 7IP,
the spark, is no more, and that le will
put in a good CW. et with which he
hopes to reach the States.

ERRATUM
In Mr. Whittier's C. W, article in the last
QST, in the lower right-hand corner of
page 28, the value of grid leak used for
two Bll-w, tubes on L0000 v, wag given aas
250 ohms. Mr. Whittier advises us this is
in error—it shonid read 2500 ohms.,
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Stations”
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1GBC, operated by Mr. Wm. E. Arnold,
is one of the newer A.R.R.L. stations in
New England, and bids fair to solve some
of the transmission difficulties in the hilly
country between Boston and Springfield.

Mr. Arnold’s aerial is an 8-wire cage,
4 ft. in diameter, 61 ft. long and supperted
60 ft. high at each end, with an 8-wire
cage lead-in 8 inches in diameter. This is
an aerial of which any amateur may well
be proud.

The transmitter uses a 1 k.w. type RS
Thordarson, special Dubilier condenser,
helt-driven Super-Benwood rotary, and
home-made pancake (.T. and antenna load-
ing inductance. With eight inch coupling
the antenna current iz 4 “Jewell thermo-
couple amperes.” 1GBC is beginning to
reach out in good style.

The receiving equipment consists of a
15-panel deForest set with two steps of a.f.

amplification, also a Grebe CR-8 short
wave regenerator, a home-made 8-pole
D.P.D.T. switch connecting the tube equip-
ment and primary condensers to either
tuner, Western Electric and Brandes
phones, and a loud speaker made from
one Baldwin type E receiver and a 22-in.
horn.

Mr. Arnold is secretary of the South-
bridge Radio Assn. and will gladly co-
operate with other associations in radio
matters.

572G, Dallas, Tex.

ZG, a photograph of which appears on
our cover for this month, is the station
of Ben Emerson, 3730 Wendelken St.,
Dallas, and has become very well known of
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late thru the good work that has been done
by its phone set in publicity undertakings
urlxdgr the auspices of the Dallas Radio
Club.

The spark set consists of & 1 kw. old-
style Thordarson, six sections of Murdock
moulded condenser in parallel, an open
non-synchronous rotary, and a home-made
pancake oscillation transformer.
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fully transmitted to dancing parties at
various points some twenty miles away.
Mr. Emerson is shown seated at his set.
He was born in 1887 and caught the radio
bug from Division Manager Corlett, old
6BJ, now BZC, in 1915, pre-war 5DU being
the result. He served in the 1.8, Navy
from 19056 to 1911, being discharged asg

Wave lengths of 200 and 375
meters are used, at which the
antenna current is respectively
2 and 3% amps. The aerial is
an inverted L, 60 ft. high and 60
ft. long, of 7 wires spaced 2'%
ft., lead-in wires bunched im-
mediately under the spreader.

The range of the spark set is
about the average; as Emerson
puts it, a thousand miles when &
thousand miles isn’t wanted and
150 under ordinary conditions.
Its signals have been reported
from Fall River, Mass.; Baudette,
Minn.; San Francisco; and
Havana, Cuba. Seefred Bros.
are our avthority for saying that
this station participated in the
handling of the first amateur
“transcon’” that ever came from
the Pacific Coast.

The receiver comprises an old-
time Paragon RA-8 and a home-
made cabinet containing a circuit
for honeycomb coils and a
detector-twe-siep, the tube equip-
wment of which may be used with
either the coils or the Paragon.

On the oxtreme left of the
table is the motor-generator for
the ©C.W. set, which appears
next to the right. This set uses
four 5-watt Radiotrons, two as illators
and two as modulators, and is copied from
the article appearing in QST for May,
1920 (i.e., it uses the Colpitts oscillating
eircuit and constant-current modulation).
The normal antenna current is 976 m.a.,
and can be crowded to slightly better than
1 amp. Voice and music have been heard
in Little Rock and st a point 200 miles

west of Dallag, and .W. signals have
been reported from Des Moines.
iUInder the auspices of the wvery-live

Dallas Radio Club, numerous demonstra-
tions have been staged in which 574G took
& leading part and much good work for
Citizen Radio has resulted. This station
recently furnished bulletins of returns for
a local election, which were put out at &
street fair thru a large-type Magnavox and
could be heard five blocks. The mayor-
elect later addressed his fownsfolk by the
same means, Music by the same set was
supplied a Shrine ceremonial ag told else-
where in this QST, and has been success-

The Aevial st 18DC.

Seaman Gunner 3d class, and is at present
Assistant Automatic Chief in the multi-
plex department of the Western UUnion in
Dallag. Ben is married and has two bugs,
Ben Junior and Kenneth W., the latter
having hbeen named after the REditor of
QST in token of & friendship made years
ago when the Editor, then “IT in Iilinois,
was the first DX station to report the
signals of 5DTU.

7YS, Lacey, Wash.

TYS is one of our best stations in the
northwest. It is Jocated at &t. Martin’s
College, Lacey, Wash., and operated by
Rev. Sebastiann Ruth, who has long been
a radio amateur, We have no details of
the outdoor cquipment but can get a good
idea of the apparatus from this photograph.
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The short wave receiver and detector-two-
step are the product of the Radio Zhop,
of San Jose, Calif., while above and be-
tween them a honeycomb long wave out-
fit is mounted, with its two condensers set
into the table in the foreground. 'The

telephone =witch on the small panel direct-
¥y under the honeycombs connects the tube
equipment to either set.

'The transmitter 1is neat and well
arranged. The transformer was made by
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Murdock, the enclosed rotary is home-
made, and the condenser is an .01 mid.
Dubilier.

All the big stations in the world, from
Germany to Java and from Panama to St.
Paul's IslandsPare copied on the long wave

outfit.
teurs in Kansas and also by the operator
of the 8.8. “Hollywood” while that vessel
was three hundred miles east of Honolnly,
a distance of about 2000 miles.

7YS has been heard by three ama-

2XX, Ossining, N. Y.

Here is the private station of Mr. Robt.
F. Gowen, radio engineer for the deForest
ecompany, located at his home in Ossining.

This is the station that recently trans-
mitted the famous vaudeville program

rendered by the Duncan Sisters—an enter-
tainment that will long be remembered.
All of the equipment, described below, was
designed by Mr. Gowen, who states that
the only trouble he has found with it is
that he has no time to operate it.

As will be seen by the photograph the
1921 edition of 2XX is a decided improve-
mnt over the arrangement illustrated in
the May number of Q8T last year.
Several novelties are shown which have
worked oxceedingly well under operating
conditions. The receiving loop indicates
progress in keeping up with the very latest
ideas.

Two aerials are now used at 2XX, vne
of which is last year’s aerial cut in two by
breaker insulators in the centre of the
flat top. This has reduced the funda-
wental from 585 meters to 280 meters.

This change was made in order to get
greater efficiency on the 400 meter demon-
strating wave length now used instead of
the 750 wave length employed last year,
By this change the capacity was reduced
from 1020 mmids. to 670 mmids. The
other aerial is a four wire inverted L for
transmission on amateur wave lengths. It
is much lower than the large antenna and
is placed at right angles to the former in
order that it may. be used as a receiving
aerial for duplex work. It has a funda-
mental of 210 meters and a capacity of
480 mmids.

The transmitter shown at the right is
the latest model deForest 1 kilowatt set,
type OT-201-C. This is a development
of the type OT-200 transmitter used last
vear in the long distance record work done
by this station. Two one-half kilowatt
QOscillion tubes are used. The modulation
is accomplished by means of the same type
circuit as in the OT-200 set where what
it known as a “kicking coil” is used to
modulate hoth the grids and plates simul-
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taneously. Automatic
switching from trans-
mitting to receiving Is

accomplished by amn
electric relay antenna

gwitch in the rear of
the panel controlled by
& lever switch in_the
handle of the micro-
phone. The transmitter
consists of two distinet
panels mounted one
above the other. On
the back of upper panel
is wmounted the helix,
condensers and chokes
for the oscillating cir-
cuits while the rear of
the lower panel con-
tains the filter circuits,
gte., together with the
field regulators and
gwitches for the control
of the power plant.

The equipment shown
in the cabinet on the
operating table consists
of three receiving units,
s small radiophone em-
ploying two E_tubes
for duplex work, and
an aerial distributing
panel unit. The top of
the cabinet is hinged in
order that it may be
raised to get at the
wiring on the back
board in the rear.
Binding posts for each
unit are mounted on
bakelite strips attached
to its base so that no
binding posts or wires show in the front.
The leads to the binding posts are flexible so
that each unit may be tipped forward by
pulling out its top in erder to change tubes
or get at the wiring if necessary. The units
are separated by partitions consisting of
nickel plated square brass rods sttached
to the bhase and back of the eabinet.

On the extreme left is the B battery
panel, behind which are placed eight 2215
volt block batteries, connected to the
switches shown o that wvoltages for any
desired purposes can be obtained. On the
right of the B battery panel is located the
detector and two aztage amplifier. The
tubes and amplifying transformers, which
are Western HKlectrie, are placed behind
the panel. The centre panel comprises two
distinet tuners. The Honeycomb coil tuner
on top is suitable for any wave length and
the variometer type regenerative receiver
below it is designed for amateur reception

on wave lengths between 180 and 450
meters. This is used primarily for work
with the receiving loop where a tuned

plate circuit bas been found advantageous.
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Honeycomb coil type variometers are used
and switching from one tuner to the other
is done by means of the three small
switches shown on the panel. With these
switches also the variometers may be
placed in series with the secondary and
tickler inductances of the Honeycomb coil
tuner while the vernier condensers are in
circuit at the same time. This combination
provides a remarkably flexible coutfit, ex-
cellent for experimental work and vet en-
tively practical for DX consistent operation.
The small radio telephone shown fo the
right is one of the two instrumenis de-
signed for duplex working. It uses the
Western Rlectric cireunit, described in a
recent issue of QST, with inductive coup-
ling to the aerial by means of a vario-
coupler.

Two methods of working duplex are
used. The small transmitter may be nsed
on the small aerial while receiving is done
on the large aerial or the receiving may be
done by means of the loop which is plugged
into the ¢oil mounting of the tuner instead

{Concluded on puge 56)




August, 1921

Nola Radio Club
Our last meeting proved a surprise to
8ll, both in point of attendance and inter-
est We have overcome what we think is
a great obstacle to the advancement of

some radio clubs, viz., interest in club
activity., Our members seem never to loge
their interest in the club and we point with
pride to the fact that every member en-
rolled during the past semson has attended
every meeting held since his enrollment.
And this without exception. At our last
seggion we elected new officers for the
coming term as folows:

President: J. Bastian

Vice-Pres.: B. Mannard

Sec.-Treas.: J. Reuning

Publicity Manager: €. Jd. Delaplaine

It will be noted that a new office was
created, that of Publicity Manager. This
wag done in order to relieve the Secretary
of the burden of making publicity reports,
propaganda, etc., in addition to his regular
duties, and for clubs doing any amount of
business at all we think such an office
would prove of great value. This officer
also acts as an assistant to the Secretary-
Treasurer and it is part of his duties to
get out and enroll as many new members as
possible, and to bring before the amateur
the fact that a going organization is
awaltlng his aid and co-operation in bring-
ing about a more perfect condition relative
to operating, QRM, ete.

The mnew half kilowatt transmitter
arrived and is a dandy outfit. It is a com-
mercial set of the panel type, with meters,
guenched gap and controls mounted in front
and M-G, O.T,, Condensers, ete., cunven-
iently aJ'rang'ed in the rear. This get
afforded boundless interest when it arrived
and aiready has proved a valuable asset
in its powers as a “drawing card.” This
brings our equipment up to that point
necessary to the advancement of the up-
to-date radio club, and we are confident of
our ability to hold the attention and inter-
est of all experimenters and operators who
desire fo join hands with us. We have no
ape limit and the only qualifications neces-
sary are an interest in radio communication
and a desire to abide by our regulations.
Application blanks may be secured from the
SBecretary-Treasurer, 134 Chartres Street,
New Orleans.
and the only expense attached is a small

No initiation fee is charged .
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monthly due. We are getting stronger
every meeting and would like to cor-
respond with anyone interested. Cor-
respondence from other clubs is especially
invited and all letters will be promptly
answered.

Hudson Amateur Radio Club

At a recent meeting of the Hudson Ama-
teur Club, (New York City) Mr. Israels,
chief engineer of the Simon Radio Cor-
poration, gave an extremely interesting
talk on modulation of C.W. sets,

The scientific committee is planning
many new interesting features among
which are talks by prominent radio men.

The Hudson Amateur Radio Club has
been in existence for four mionths and is
composed of about thirty members, almost
all being licensed amateurs. So far the
meetings have been held at the homes of
the members but an attempt is being made
to find a club room with suitable facilities
for the installation of & club station.

The c¢lub would be glad to hear from any
like organizations., Kindly address all
comamunications to Samuel Jackson, Jtr.,
secretary, 345 West 88th Street, New Yark
City.

Fordham Radio Club

The Fordham Radio Club was organized
November &th, 1920. At that time con-
ditions in this section of the city were
reaching the point where constant com-
munication between stations only a mile
apart could barely ever be maintained be-
cause of the incessant roar of local inter-
ference, a large part of which was un-
intentional. The pressing need of immedi-
ate organization to correct a wndltlon that
was destroying amateur radio in this
district was recognized by a few of the
more advanced men, and the result is the
present Fordham Radio Club.

We have now as our primary object, the
establishment of the “CW?” transmitter as
every amateur’s sending set. That our
progress in this direction has been great
is evidenced by the fact that at every meet-
ing we are envolling new members in the
“CW” Chapter, and we are now reaching
the point where a spark transmitter in
our vicinity is becoming a rarity, partly
because of its unpopularity, but chiefly be-
cause our members recognize the extremely
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high relative efficiency of the continuous
wave transmitter. L

Those in and around the Second District,
who are hearing 2XK, 2BNL, 2ACT, 2QK
and others regulariy do not have to be
apprised of the good work we have already
done.

Mestings are temporarily being held at
the  home of Mr., L. M. Cockaday, 2XK,
2674 Bailey Ave., Bronx, every Monday
night at 8 P.M. As vet we have heen un-
successful in locating a desirable meeting
room where a radio station can be installed,
and would appreciate a word from anyone
Iknowing of any such available space.

The club is of course open for member-
ship and we take this opportunity to ex-
tend a cordial invitation to all interested
in radio to attend our meetings at the
above address. Communications are invited
und should be addressed to Mr. Richard
Teitner, 11183 Forest Ave., or to the
Secretary, Mr., William Weller, 2156 Web-
ster Ave,, Bronx.

e So. Jersey Radio Assn.

' Monthly meetings of the South Jersey
Radio Assn. are held on the third Thursday
evening of the month, in the mayor’s office,
Collingswood, N, J. Interesting talks are
wiven each meeting, and vigitors ave wel-
fome,

The Radio Engineering Socieiy.

+The Radio Engineering Society of Pitts-
burgh (Pa.), the leading ciub in that city,
continues to grow and hay interesting
meetings to which visitors are invited.
Technical papers ave read at each meeting
and prominent engineers from the West-
inghouse company are always in attend-
ance.

The ¢lub is wow arvanging for its Third
Annual Outing which will be held on
August 6th at “The Pines” a resort a short
distance from Pittsburgh., The program
includes exhibitions, contests, technical dis-
cussions, & chicken-waffle dinner followed
by talks, and dancing by radio music.
Everyone interested in radio is invited, and
would do well to communicate with the club
at once for reservations.

On June 9th and 10th Flint had its first
radio exhibit, the occasion being the an-
nual High School exhibit. [Local amateurs
contributed to the.success of the affair, a
sei being installed over which regular phone
communication was had with 8YG at East
T.ansing and 8ADY at Fenton. Hundreds
of vigitors were delighted with the radio
aausic and for the first iime heard “our
gang” pounding away on 200, heard com-
smercials, navy ares, and the big fellows
-across the pond,

A questionnaire is being mailed amateurs
An the vicinity of Flint with a view of
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forming & radio council to improve con-
ditions, ©Officers will be eiected by popular
vote of course, but meanwhile someone has
to start the ball rolling, and they are:
Guy R. Cowing, F. D, Fallain, E. H. Brock-
way, . F. Valentine, and Thos. Lathrop,

all prominent in radio circles in that
vieinity., Correspondence iy invited.

Fort Worth Radio Club,

The Ft. Worth (Tex.} Radio Club was
organized last August, and radio in and
around Ft. Worth has been steadily de-
veloping since that time. Y. M. Cornelius
has been president of the organization
since its formation, Melvin Hmith is the
pesent vice president, and Prof. Oba R.
{rarrett of Brantley's College is secretary-
treagurer. BLC and BMN are the best
jncal stations and will handle tratic for
Ft. Worth or QSR. The present member-
ship is thirty.

Meetings are held in the ielegraph de-
partment of Brantley's College on Thurs-
days at 7:80 p.m. Anyone interested is
welcome except on business nights, the first
Thursday in the month. The club wouid
he wlad to eovamunicate with other organ-
izations,

Radio Club continues iis
splendid activities. On April 30th radio
music was delivered for the assembled
Nohles and Novices preceding the cere-
monial work of Hella Temple A AO.N.M.S.
at the Coliseum, Fair Park. The ciub js
averaging a demonstration a week and if
interest keeps up as it has started they
promise o have the Texas prairies cob-
webbed all over with aerials. Plans are
under way to transmit sermons to patients
in hospitals zod others unable io attend
ahurch,

The Dallasg

Western Mass. Executive Council.

QRM has long been rampant in Western
Massachusetts and in order to improve
operating conditions a meeting was called
with three representatives present from
cach c¢lub in the territory. The ({itle
Western Massachusetts Execntive Radio
Counell was adopied, and A, 8. McLean,
A.R.R.L. District Supt., clected chairman
and (Geo. Marois of the Springfield Radio
Assn., corresponding secretary. Traffic
rules were discussed and the following

drawn up:
11:55

8 a.m. to 11:55 a.m., free air.
am. to 12:06 pm., QRX for time signals.
12:05 pm. to 4 pm., DX with privilege
of local work if air is clear. 4 pm. to 7
p.m., free azir. 7 p.m. to #:30 p.m., local
work only, with QRX for phone. :30 to
9:55 p.m., inter-city., 9:55 fo 10:05 p.m.,
QRX for time signals. 10:056 to 10:30
p.am., inter-city, 10:30 p.om. to 8 a.m., DX

{Concluded on page 51)
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For a vernier adjustment of tuning con-

trois when copying C.W. or working at
eritical regeneration, try this: do your
eopying with a Jead-pencil having an
ordinary rubber eraser worn slightly
conical: by placing the rubber in thn angle
between the periphery of the rotating con-
trol dial and the panel, any -point where
convenient around the dial, and furning
the pencil between the fingers, the most
exact adjustments can be secured and, be-
vanse the fingers are farther away, capacity
effects are greatly reduced.

Wm. Warden, {AM, one of the fellows
to open up relay work thru Florida, ordered
an old-style AudioTron four years ago.
It was wverlooked when it arrived and ot
sewed up in some excelsior in a porch
cushion. Evpryone noticed the cushion
had a tinny sound when shaken and finally
Kid Bm‘rher opened the cnshion to find the
Tron in good condition. It was used in
the recent relay work.

All the purch cushions in the U.S. are
fiow in danger of incisions.

- {Renrted bu .‘fUX (QbT’s earioonist,

in addition to uncrowmng a genius out
()maha way recently, they found one up
in Woodstock, Ont. The iatter’s erime con-
sisted in mvmng some visitors to his sta-
tion to hear KDKA. Something must have
gone wrong with his grid-leak or =zome-
thing, becauhe one of the hams heard some
foud music in the cellar of his building and
peeked thru a window to find an old phono-
graph grinding away merrily with =
Skinderviken button on its tone-arm. He
gets this write-up not only on account of
fhe above but because he has done his best
to prevent the formation of a radio club
in his city.

SAFA reports that after struggling with
a receiving set that gave poor results he
hecame :suspxclous of the presence of
“Nokorode” soldering paste which had
spread in a nlm over the panel in spots,
from the heat of the iron. [t seemed to
have formed a leak across several of the
connections and its removal solved the
trouble. o neat solderlng is advisable
from the standpoint of elecirical efficiency
as well as workmanship.

Lorimer wants {o know if the initials
of N. &, Bos, reservation manager of our
coming national convention, stand for
“National Convention Boss”. Hi!

Renville H. MeMann, of New York City,
who is a member of the Second Distriet
Executive Radio Council and secretary of
the Radio tlub of America, has been
appomfed manager of the radio depart-
ment of the Federal Telephone & Tele-
graph Co., of Buffalo.

The Dallas (Tex.} police radio system
scored =n success early in June ‘when
description gent out from its station led to
the arrest in Mobile, Ala., of a2 burglary
suspect badly wanted .in Dallas.

At a convention of fbe International
Agsn. of Chiefs of Police at ©t. Louis
recently, Chief of Police James W, Higging
of Buffalo spoke on “Wireless Telegraph

and Telephone as a Means of Imparting
Pohcp Information”, and described the in-
stallation and work in his city. As a resuit
a resolution authorizing the president of
the organization to appoint a committee to
develop a uniform system for radio police
work was adopted unanimously.

With appreciation the Editor acknowl-
edges receipt of one of T.0.M.’s power tubes,
designed and constructed bv Prof. O.
Nicholson of 7KM. Unfortunately our
photo of it did not come out well, so we
must content ourselves by saying that it
consists of the usual three elements, of
unusually sturdy construction, mounted
within an octagonal-section Heinz pickle
bottle, with the wusual four prongs pro-
truding thru the cork, which is carefully
sealed in with pardiﬁne to retain the
“vacuum’”, Heavy fines are mentioned for
mfrmgement of this design, and none are
genuine unless they bear the Heinz “R7
varieties” label.

No doubt many amateurs remember
having heard 2XAC on his concert nights
on 400 meters. This station is operated by
J. B. Ferguson, general construction mana-
ger of the Ship Owners’ Radio Service, Inc.
A special concert given by the Noxola
Syncopaters on April 26th jazzed the
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gther for the benefit of ships at ses, and
was heard by vessels 200 miles off the
coast of France, it is reported.

Wounidn't ¢ be Wonderfui—

If some inventive genius would get ont
&#n air-cushion to put under your left elbow
when tuning & regenerative receiver?

1 8LQ snd sML would stop using a
perfectly good whisky still for an oscilla-
tion transformer?

If 9KF would
galena?

If 88P would siop signing 9SP!

If 9ATP would recognize that Con-
tinental is the code we samateurs are
supposed to use?

If NAM had to listen to ull the mess
be sends out?

If ship operators complaining about not
hearing NAM on 600 meters would tune
down to 200 meters?

If 9JN got a regular key?

If you could only hear someone when
you invite the neighbors in?

If 8DZ would learn to spell “electrolytic
rectifier” without having to stop and write
it out on paper?

If a certain New York editor would build
?hat war machine he took subseriptions
for?

get & better piece of

There is a guy called “The Old Man,”
Who knows nothing else but to “pan,”
Says we are all rotten,

Seems to have forgotten,

Himself was once naught but & ham.
There is also a fellow named “‘Sguirt,”
Whose chief job is slinging the dirt;

He regards zll with scorn,

Loudly toots his own horn,

And believes that he owns the whole eart’.
There are times the (0ld Man hits the mark,
But mostly his gap does not spark;

For we're not all rotten

From top to the bottom—

And his bite’s not as bad as his bark.
This bird, The Young Squirt, gels my goat;
I don’t think his motor can mote:

He raves about dreams

Till some times it geems

That one of them stuck in his throat.

0Oh, knockers we ever will see

In this iand of the brave and the free;
But could we make boosters

Of these two gay roosters,

What a wonderful thing it would be,

: —=4. H. Benzee.

The “Denver Post” vecenfly treated
western amateurs to & concert by Miss
Frieda Hempel through station 9XAG
owned by Mr. H. H. Buckwalter. The

Post plaved up the story prominently as
a radio treai for its many radio readers
in the western states, and wmany family
parties were held at which it is estimated
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at jeast 5,000 persons heard the singing of
the worid-famed diva.

In Mr. Anderson’s letter on page 60 of
April QST the distance between Prince
Rupert, B.C., and Ketchikan was mentioned
as 20 miles. This is an error—+the distance
is 90 miles.

On April 19th the @akland ¢Cal)
Tribune conducted what is believed to have
been the first amateur radio press service
ever undertaken by & newspaper. This
was done with the co-operation of the Bay
Counties Radio Club and was entirely
successful. PR in Santa Cruz, 6ZR in
Burlingame, 6JF of Hayward, 6IM at
Vallejo, 8HP of Richmond, and SAJ of
Mundt sent local news which was copied
by San Francisco stations and published
as a radio corner in the Tribune. Great
interest was shown in the affair and it is
probable that & test of wider scope will be
undertaken socon.

Improbable Story Beginnings
By Arthur K. Kansom.
{Apologies to the N, Y. Herald)

“Why certainly, voung man” said the
landlord, “you may put up &s many aerials
as you want. I like the looks of an aerial
and besides it improves the appearance of
the buiiding.

“If this tube burns out be sure and bring
it back and I will give you & new one for
it,” remarked the salesman as he wrapped
up & “U” tube. ]

2BGA called a station three times, signed
three times and waited for an answer.
None came so he desisted from further
attempts.

Because his wave was four meters in
excess of the legal limit, Willie decided to
use an antenna series condenser.

A message started from New York one
evening reached $an Francisco and was
delivered the next morning.

“There is nothing rotten in radie,” re-
marked T.0.M., “and I shall write no
more articles for Q8T”.

“If I cause any interference om 200
meters,” transmitted NAM, “I will gladly
QRT if requested.”

“l have decided,” cagually vemarked
20X, “to buy & new vrotary gap and to go
to the Radio Institute for code practice.”

The Electric Co.s collector presented a
twelve dollar bill for payment. Willie,
counting out the pennies, remarked that
“radio would break him”, A sudden change
came over the ¢ollector’s face. *“Oh.” he
cried, “I did not know this was a radio
station., There is no charge for cuarrent
used in this noble work.” And he wrote
out & receipt.

“No,” remarked He to She, “l can not
call on you this evening., I must devoie
my time to radio.” (2WD and 2AB please
note.}
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National Radio Fraternity Organized

Alpha chapter, Alpha Delta Alpha radio
fraternity of Coe College, Cedar Rapids,
Iowa, announces the affiliation with the in-
stallation of Beta chapter at the State
University of Iowa, lowa City, Iowa.

Alpha Delta Alpha radio fraternity was
founded at Coe College in September, 1920,
by eighteers commercial radio engineering
students. After being granted s charter
by the college, Alpha chapter was legally
installed the following month. There iz
a present membership of twenty-five.
From the very first the organization has
been marked by & spirit of enthusiasm and
co-operation which has had very marked
yresults,

The nationalizing and establishment of
chapters in the universities and colleges of
the United States marks the establishment
of a new type of fraternity which should
prove very popular. At the present time
& number of petitions from some of the
leading universities of the Middle West
have been received by the fraternity, and
very likely other chapters will be installed
in the near future.

Wouldn’t it be wonderful if Cuba sent
drinks hy wireless?

At the recent opening of Hartford's new
municipal aviation field, celebrated by a
fiying meet, the C. D. Tuska Co. provided
telephone service between the city and the
field, some miles out, by radio between a
temporary station on the field and 1XV,
the Tuska station in the city, the latter
being linked to the local phone lines. Per-
fect speech was obtained, and the installa-
tlon added much to the convenience of the
fliers and officials.

2KT, Polytechnic Institute of Brookiyn,
85 Livingston St., is open to amateur traffic
1 pa to 7 pum. daily except Sundays. A
1i k.w. spark set is used, wave 208 meters.
Since there are few stations operating in
daytime, 2KT may be watched for in day-
light work as a good New York relay
terminal.

Noisy
As
Hell

BEL is hand’lir;gwgmc:\;ernment traffic with
the “Hagle 97 (NEJM) on trips up and
down the river from Richmond.

In a list of “calls heard” in one of our
esteerned contemporaries we mnote, among
others, the call “1L AFN”, If this is & call,
where is this bird located? Our book
doesn’t show him., Mayvbe it means he's
only using half power. Mebbe there ave
some %" guys around, but if it’s figured
on a mental basis, “Romeo” says there sre
a lot who should sine zero.

QST
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9FQ and CQ are still clearing cach other
regularly. Judging from the long calls
however 9FQ seems to be having quite a
hard time raising CQ most of the time.

IMD suggests a column in QST devoted
to spark coils, where they can publish their
records, ete. He has worked 1PAW and
1UN, 30 miles on 18 watts; 1GM, 22 miles
on 10 watts, and other respectable distances
on low power. F.B.

Paul Oard of Stockton, Cal., recently
ronducted some successful tests with a re-~
eeiving set installed in an auto. A cone
ventional two-variometer set was used, with
gingle tube, small flat-top serial suspended
between ghort masts fore and aft, ground
connection to frame of machine, with an
aviator’s head set used to cut out external
noises. All work was on 200 meters, and
7BQ, TZI, 6BX, ete., copied with good
audibility, these distances being up to 700
miles from Stockton. No difficulty was
had in copying up to 100 miles while the
auto was making moderate speed, but at
hi%h speed magneto noises paralyzed the
tube.

More good records:

9LW, Wahpeton, N. D., has been reported
very QSA by a ship in lat. 538-19 n., long,
144-18 west, distance 2200 miles.

2ARD, now GALE, advises us of the
receipt of signals de 2RK at Loz Angeles,
on & swing-in at 12:33 a.m. April 16th,
Mr. Hewitt has confirmed the transmission,
which was done on one P tube using s.c.
on the plate.

2JJ, Tenafly, N. J., reported heard at
7ZJ, Vancouver, Wash.,, at 5:55 p.um,.
Pacific time on Thanksgiving last.

WITH THE AFFILIATED CLUBS
Western Mass. Executive Council
{Concluded from page 48)
only. The morse letter “C shall be the
inquiry call for DX and phone work, and
the continental “Y" the “keep out” signal,
meaning something of importance coming
in. If no answer is received within two

minutes, transmission may start.

After two weeks the council met again,
the rules heing meanwhile put before the
various clubs and approved by all, and the
necessary arrangements made to put the
regulations into practice.

Other work of the Council is to locate
and register all stations, and to tune sta-
tions free of charge. At the present time
the Council represents over 90% of the
radio men of the district and all of the
clubs represented are affiliated with the
ARK.L.
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HEARD DURING JUNE
Unless Otherwise Specified

Instructions to reporters:

(1)  Typewrite or neatly print the calls,
“double-spaced,” on a separate sheet of
baper, running them across the sheet, not
down a column, and writing on but one
side of the paper.

(2) Arrange alphabetically thru each
district, from 1 to 9, with no break between
districts, using commas to separate items
and putting parentheses around ealls of
stations also worked—all as per the lists
below. )

(3) The period covered by the report
shall be from the first of one month to the
first of the following month. All lists
must be received by us the 10th of the
serond month, for publication in the next

following QST.
HEARD AT SEA

The Log of the Return Vovage of An Amateur
at Hea—Dbeing a continuation of the record ap.
pearing on pp 25-26 of March QS8T.
Feh, 1%—@95 miles south of Los

Ballena Bay Lower California.
T:30 p.m. 8ZR callng %ZY QRK.
T SZY calling #ZR QRK
- 6's, 7’8 and 5’s too numerous to mention

TR Q8A all evening,
Feb, 19—Peculiar buzz on 200 QRMs everything,
and QRN wvery bad tonighg.
Feh.  20—1900 tiles south Los
$:00 p.m. BZC sent QST QSA
5320 FEW very QSA
SLR working 5EW Very good
LS calling CQ QSA
5J1 ecalling CQ QSA very
FCC QRK
very strong
very strong

very strong

[ QRK .

Angeles, oif

Angeles,

5ZR QSA very and steady
RK

: 5 QR
. 21--1500 miles south Los Angeles ‘
6:30 pm, S5ZF vera %SA thru heavy QRN

G136 578 very
6:37 9AAC QRK
ALR QRK

7:05 H5XB loudest of all 5’s

8:00 6ZR QRK

8:01 Somi_)i?I calling 1HAA QRZ. Sounds like
3

8:03 SDH calling 1HAA. ot him fine this
time

B:06 8ZY signing off QRZ

8:07 3DH calling 8LQ very plainly

8108 3DHE again, ealling CQ

®:10 ADH calling 2LQ and telling him QRM

very bad and CUl-.very plain. (Note:
we are now same airline distance from
N. Y. as Los Angeles to N. =

%319 SRE signing off QSA

325 2RK zending QST bout some conven-
tion at Phila, Audible 6 in. from
fones but had to copy thru QRN. Had
to disconneet ground to get down to
his  wave,

Feb. 24540 miles northwest Balboa . 7.

11:12 p.m. 8ZR {)SA
Heavy QRN—hard to read anything

L1:55 Long Beach (Calif.) radiophone QRK
2RK on and off all evening QRK

12:10 RZR audible foot from phones, =teady
for over an hour. Whoever that 3d
dist. station is 3ZR is working, is QRK
but can’t get thru statie. Sounds like
SHK And RZR slides over it like he
didn't want anybody to read it!

April 1—100 miles north San Salvador

20 pan. 2DR and 2JU QRA
0 2EL QSA

22V QSA
2370 miles east of 3avannak, 700 south
of New York.
1:45 pm. 4XB playing music on phone, QRK.
Between 6 p.m. and 12:10 a.m. copied: 1AW, LJAP,

1GBT, 20T, 2J1I A, 2BM. 2AR, UK, 2Z2L

SA on OW., 2AJW, 2ZM, 2MG. 2RB, 2RZ,
AHK, 3YK, 35GO, 120, 4GN, 37C, 2ABZ.
A, SAL, 8AG, RZT, 2XK, 9LF, 9ME.

~500 miles sputh of New York.

2EL working 2FS, easily readable

5:4% pm. and 11:09 p.m., 425 miles
1XM, iCY,

2DA

2RK, ZAJW,
X 2PP, 3ADJ dayl

e, -
2HG, 4XM, $HX, 3ZA, {FD. 2ABZ daylite,
SAF, 8RQ, 3ID, 28QE, 830G, DK, 3XE. 3ZT, 8AKJ,

12 noon
Between

south New York, copied 1GBT, iHO,

1JAP,

2J1T, 2BK,
2TK, 2

2AR, 2QF,

8Z4, 2BL readable all over room. I think 2EI,
is best station in second distriet. Along the At
lantic Coast he iz about twenty times touder

than any other station on the roast.

Heard by J., D. Hertz, Cperator KMT.
Libbyville, Alaska, lat. 59°N., long. 157°W.
Between 12 and 1:30 am. May 22 in order of
aadibility : 4EX, 7BR, #IM, GAGF.

Canadian 3BP, Newmarket, Ont.

1AW, LtBM, I1CK, {iDAL), IDH C.W., (1GM),
ITAT, 2(BZ, 1JAU, (1EBR), 1LZ, (1MAD), tMAD,
LIOE, 1QN C.W., I'TS C.W.. 1UN C.W., 1ZE, 2ACT
C.W., ZAGV, 2AGX, 2AHL GW. 2AJW C.W..
2ARY, 2AWF, 2BB (W., 2BFZ C.W. (2BK),
2EL, 2GL, (2GR), (2117), 2KY C.W., 2MRY, 2NF.
20M, 2RM, 2RU C.W. (28%Z), 2TJ C.W., 20A.
2UK, 2WB, 2%5A C.W., 2XF fone, 2XJ fone, 2X%X
fone, 2YM, 2ZL C.W. 22ZM, %AAO0 C.W. 3AEE
C.W., 3ANJ C.W., 3AQR, 3ARJ, 3HX C.W., S
(3CC spk. & C.W.), 3EH, 3EZ, 3FJ, 3HG., 3HJ,
MW, SIMME C.W., (3NBR), 30U, 3PB, 3XAW C.W..
3XF, 8YG, 270, SACF, BAFB, (3AFD), SAFO
S.W. fone, (S8AGK), RAGO (.W. RAGZ C.W.,
(RAHV), (8AIO C.W, & fone), 2AJ, 3AKW, SALY
C.W. (3AMM), BAMZ, (2ANT), RAOT, RAPB,
3ARB. SARW C.W., RAUY, (3AVT), SAWK,
(BAWP), BAXC, 8BAYM, SAYN, 8BCI C.W., SBEP,

SBKC, 8BO, 8BQ, 3CD, 8CP, (8DE C.W., (8DP),
BDR spk. C.W.. (8DV), 2DY, (8EV), (8FE CW.

& fone), 8FF C.W., (8GW), (%HJ spk. & C.W.),
{8HR), 81D, &JU C.W.. (R3LX C.W.), SMH, SMM,
(8NIL), 20E, 80I._30W, sPN, 3QC, 83P, (8TT),
(BTY), (RWY), 8XM C.W., 3YN, 872G C.W., $ZR, .
FOAAW), SABL, 0AMEK, 9AMS, 9ARK, 9FG, 9GC,
9GP, OWW, 9UH, 9UU, 9ZJ, 9ZN, (anadian 3BA,
308, 2KS, 3LL
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m

T. . Boright, Farnham, Que 2ADL CW. 2AJR, ZAJW C.W., 2ALY, ZARY,
1AW, ICK, 1¥V., 1GM, 10E, 1JQ, iUL 12K, 2ABL © W, "AUB, SATTL, 2AXB, 2AYT, (2BLU
LCAY, 1DAL, IMBS, 1QAG, {TBJ, 20C, ZAWE, CW., 2BGA C.W., (2BGR),
IPW, ®FW, sZP. 2BQH fone, 2BRX C , 2BS,

rrrrrrrrrrrr 20T W, BCY ’DI 2EL,

IDH, Wmthrop, Mass.——AH C.W. 2 , , 2 : 2AJU, 2KL, MO :'.!NF, 20M,

1FQ, 1MO, 10E. (1TS), 1BAY. IVAK, INAGQ, 20%, 2PW. 2QR, 2BU C.W., 28Z, 27C 2. TK, 2UC,
LCBJ, tIBJ, 1TBJ, 1ECX, 1FCY, ‘LEDN. 2RU, 3X4A, 2 . PR, 2VH, 2WD CW. 2WM, 2XJ
HXT, 24L. 2ACT, (YADL), 2AQM, 2BFZ, 2BML, fane, .EYM kS SAL SA(Jb, -5AWV
4BG, 3CC, SEQ, SFD, 320, 3AAE, 2AAQ, 3AKU, $3BP, 300, W, 310, sLP,
SLF, SLd, ®RQ. =VS, “XE. 5XK, (KADG), 410, 3NB, 301, [ ) %A, SAW, BAZ,
*ARW. sBO, ¥DY, 8GU CW \HR, SHJ CoW., 307 C.W.,
8PL, ngM%WY SACF, RAGK, 8AGO C.W,, 8A10

1MD, Dorchester, Mass. L CLW., BAOQT, =APB,
1AW, iBAB, 1BBQ, (CAO, 1CBJ (. W.. 1CBT,
lCM‘ tDAL, iIFQ ¢'W., 1GBC, 1HO, 1IAT, M, R\dgewaod N.

) 20 J.
1dQ, 1LBR, IMAD, iNBP, (10E), 1QFP, TAW, (ICRY C.W.), (10%Z), (1iDAL), (iDY),
JiSBZ, 3TBW. 178, 1VAK, “B‘ 1ZE. J1EP). 1M, (1GBC), (1GM), 1GY, (1HAA), 1HAF,
. 2AGX. ;z‘sHU JAAIW CW., SARY, ZAWE.  4jAp " {1MAD), {IMAU),” INBA C.W., 10BR,
, 2BG, 2BGR, 2BK. DI, 2DN, 2BL. 2N, (10E), 1PAZ, 1PQ, LRU, (1RV), (1SBZ), (18N),
. ZME. UNF, 20A, 20M, ZRK, 2BM, 28K, 28Z. (XK O.W., (1XM C.W.), (1ZE), 2AGX, {28%),
JjAs up ew., UK, QVB GWD LW, SBP Canadian, 3AAR C.W. (3ABG), 2ACM, 3ACS,
; BEA ‘;V\-v, 2XE CW., 2L CW. ZYM.  saHK, 3ALC, :;AI.,N, SANC. 2AS, SAUC, BE,
%A‘V\V. 3BP, 300, 3CK, 3EH, ;%EZ (BG, .m.;«, (3CK), (8CV), 2DT, 3EH., (3EM
SHX, 3TW, 3KM, 3NB, 30U. #PU. (3aEZ), 2FR, 2FW, 3GX, 3HG, (3HI),
‘W, 3WX, 2XF, 3EM. 3Z0. 4GL. X3, 31D, (3iW), (3JL), (3KM), (3LP),

s

: W. (3H .
LDA, 57 SACF, SAGK, “ANK ¢ W, SAWP, sADQ. MD, (3NB), 8NF, 30B C.W., (3010), 3PB, [ETIN
SAIO C.W., SAPB. SBOC, 8RB0, SDE C.W. $FW, Lpw. (3QN), sKRY, 384, 3VV, 3VW, SWX, AN
4HR, & LWL sm. HPL, sRQ, 88, ¥TY. WY, [3xM), (8Y0), (324), 320, 4GL C.W.. bbA,
wLQ, 9ME. $ZJ. SFQ. “ACK.  ®AFA, SAGK, SATO, (B8AJW), (BAKQ),
--------- (SAMQ), BANW, (SAOT), S8AP, (BAWP), (3AXC),
LES, Brookline. Mass. (8SAYN), RBFK. 3BG, %BO, 3DE, (8DY), ¥EV,

(LW.--1AB, IBAB. 1CBJ, IHBP, IMO. 14N, 1RZ,  yuN, 8GX, ($HR), &ID, 8KK, 3MT ,3NL (8PL),
: MR}: Lj)f;x{%h'_%%JVS_’,W};W%KH{}%IE $PT, 8RQ, (8SP), 28TT, sWY, (8XU), 5¥YN, 9AAV,

S o £ “ [ ) Y| (Y Y ¥
) AN, BRZ. BXP. 1GL sAl0. sBCI, UAAW). DANY, 8CP, 9ME. SUH.
£X

SDE, Npark—-—nl])AL 1GBC, {IBEZ, ) ZRR ex ZAFP, Paterson, N. J
1IBF, 1LBR. %BV- 1VAK, 1ZH, 2ACD. 2AGX,  apL, 1AW, (1CK), (1CZj, (1DAL), (1DY),
4ARY, 2AWE. 2BG, 2BGN. 2BK, sDL 2DN, BL. (1GBC). (1GBT), (1GM). (1HAF), IHAU, ILBR,
#dU, ZOM. YRM. 218, 2UA. UK. 2 (IMAD). (IMAU), (1OE), 1OT, (18N), 1VAK,
2ZR. #OC £, 2HJ, 3HX, 3KM, rWX "AWP 1¥B, (1%2E), (3ABG). 8AN, 3ATJ, 8ATZ, 3BG,
SFPW. EPL. A. ABP, 500, (RCK), (3EZ), 3GX, 2HG, 381, 3BX,
3TW, 2JR, S5KM, sKW, 3NB, (301D, sRX, 3UG,
iLT, Lowe" Mass. . 3VW, 2XF, 3XM, GK., 2ANT, (8SAPB), =BO,
1AA, 1ARI, i{AR, , 1BAY, 1BG. 1BGR iBP, KDR, 8HG. $HR, Q. STT, 9AAW, SME, 9%J:
iCF. 1CJ, 1CM. 1C7Z. iDAL, IDBL JDH. 1DR, (W, Stations: 1FQ, 1QN, I1NAQ. I1TBJ, 1TS,
iDY, iEP. IFAM, 1GBC, iGM, (1CCZ). (ZABR fone), (3ACI fona). (ZACT),
(LBR, 1LP. iLZ. 1MAD. 1MAU. BAHL, (2AJF), ZAJW, {(GAKO fone). (ZANZ).
10A, 10M, 1PAB, 1PBF., LQR. 2AWE fone, (2AYZ), (2BBN), 2ZBEA, (:‘:BED).
i8 ‘ISNe 1IBY, 1UM, {2BFZ), (2BG), 2BH, (2BHP fone), 2BML, (2DF),
SAA, 2 2HZ. 2LA fone, (2JN fone), 2KL, 2MW, (ZPE),
(2RI, 200D fone, 2VD fone, {2WB fone), 2XF,
X3 fone, (2XK fone), 2XNB, 2ZE fone, 27ZL,
2UA, 2 . 2UK, 4%M fonel, HBZ, 4GL, 4YB fone, SAIO. SWR,

XN, ZYM, 3AA0, e

B8P (Canudian), 200, 2BFA, Troy, N. Y
SNB.ANES0B. AL 1AW, 1ADL, IBK, IBU, 1BW. LCK. 1CZ
, ShP saM. 1CAY, 1DA, 1DY, iDAL. 1GM. 1GBC, 1GBT, 1HO,
soe s Ry, sEr,  1HAA, IHAF. 1HAL ITHAR. 1HAV, 1HAX, 1AAY,
. KRY, ¥TY. 8XE. 6XK.

SAM,

"R,

1IMAD, IMAU, IMBN. 10f. iPB! 1PBF,
wr Ay 1RAG. ISN. 18BZ, ITBE, 1TBJ, IXT, iYB. 1VK,
2 IZE, fégNM"-‘&B(x LACH, ;ZAng
24 Y ZARY, 2AWF, 2RG
EDY Lynn, Mass SBO. u SRk o WP PO
1AW, 1BM, (1GM). I1CAY, LCAO, 1DAL. iHO, FB% 338D Hng(,bﬁbB., ‘E“’.;x;g-"?MD'f,(,M
1HAV, 11AT. (1GBG). 14BF, 1KT, iLBR, IMAD, SR oifW sem BUA. BXA 2%AR 3UC. 5DH, SES,
INAQ C.W.. iNBP, (i0F). {10QT), (1SBZ), 1TS  PACM, BAMG, ' ;
( PIBJ. PVAK, (1YB). (174E). zAAK C.W. gy CG, ERW, SID, 538, RKC, SKP, 3PL.
ACE. ZACT CW. (ZAFE). ZAGO. 2860, wrB) 5TT, ¥WY. SXE, 3R, 872, 9DE 071 NSF;
AW S, S SBEL, C.W.: 1CDJ, IDH. IDR. IMD., 1RQ. iRZ. ITS,
. .,BM; ..'BML (Yo SBEL. 2ADL fone. '28QM fone, vAZP. 2BKB. LHL 23U
(2DX . PRt 2LL, “XQ fone, :ML M. #APH, NSF fone.

2MV, Keyport, N.
TAW, 1BBL, 1CK, 1DY, IDAL, lFW 1GM, 1GBC,
1GBJ, 1GAL, 1iQ. IZE. 1JAP. iMAD. L1MAU,

10E, AL, 1RAY, 2FG, 287, 8BZ. 2, B ‘N,
2|V, Z. 3¥R, 3GO, 3GX, ..HJ {
SKM, sIL @NB, 8NX, 301,

SWX, 2XF, $AAQ, BABC,
5AQR, 4AG, 4Al, iBY,
sBC, XDE, aDP. SDR,
W : SKZ, ¥MT, 8NI, &NZ, &3P,
GMM. S8NTI “ABT., 3ADQ, BAFB., »AGK. & L

- HAMQ, %AMZ. ZAWP, ZAYN ?‘BA“ aFG, 9GP,
oLy, YMOC, 9tig, 90U, AW, 9ZI,

dg port. Conn,
iGBC INBA, 10AL

1AW, . A}
AUN CW., 1ZE, (2ACT W,

i i N 2KV, Bronxvllle, N. Y
oW, IRZ O W. 1B

LAW. 1DAL, iDY, i1FW, 1GBC. lHM 1JAP, 13Q,
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IMAU, 1RAD, (TS, 1ZE, 24%B. 2NF.
M. SACE, #ALC, BALX. GAN, TAQR. SAS.
: "0, SDW, YEH, SEZ, 20X
: 3IW, 35H, KM, LD
aMI, TNB 30T, 2RB, 3RX, SUD, 1YW
WX, 3XF, SKM. . '8%0, 4CK, 4HT, 5DA.
5IW. 57X ®AAU, SAAZ, SADQ, SAFA. RAGK
wu,o SAJN, SALT, KAKA, SAME, SAMG, 2ANO.
AN P, & SAYN, SRRV
, e U SHR, SKO'
K S N, i Q. 85P, 8T
Y FAAW, BAFK
9AHO, 9ANZ, 9BL. 9ME, 9UH, 90U  Canadion
8. WLL CW.: [UBJ, 1FQ. INBA. iTB. (XM
2ACT, SAFB, 2AJW, 2AJW, SAKL, ZAKO, 2AMY
BDU, IBEB, 2657, BML, CBOK. 0BPA, 2BQE.
_2DN. SDW, IGR, 2KL, 2LH, 2MW.

A

N AQ, BAJH, 3FD,
, 8ANK, 3DE, $DR,

2UK, New Brunswxck N.
1AW, 1BM. ICZ, 1DAL, 1DY, l(zBC (IGM),
(1JAPY, 1JATT, 1JQ, 1LBR, IMAD, INAQ

TADIL,
CITAT),

IRAY ISN, 1ZE, ZAGX, JINF),
K .W. .J.-’\N‘ BAAO W IBZ
H ’«SH(.:), (BHT), (3IW),

sUC, ';w,", 3XF;' 4FD,

(R K
i P.L-), MQM‘ UsP
W &

ZB
AAY \ork Pa,
1RZ, 1TS spk, &
LARY, lf‘BC 1HAA,
2XJ fone, 2EL L
DH EDM, BEL,
P, .,PU, uRW

YPC, (SUH),

1AW, 1GM, .JTJ
fone, X1, C.W.,
247, 2KL G, YV
sok, & W,
AELT,

. .;?’O Spk, (W,
AQ CW. 2ADB, QR
o . %RO, Z0H, &
) ,HP’T‘. ATT, §VW, 8WY
w BLW C.W., RACF, RAFM AGD,
CW., SAI0 CW., SAPT .
LY, HBY Zfone, 9HJ, 9LQ, 9'I;TU 8EM ow.,
97N, 9AAW,
3JR. Phnladelphn, Pa.
ICK, CZ 1DY, 1GM., 1JQ, 1MX, 10§ 10X,
1QE, 1SN, 1ZE, 10AL, 1IAT, 1JAT, IRAY, ISAF,
K, 2BM, Y DN, 2111“%;[. 20U, ZME
2RM,

N
AT, 2UA,
. fZAQL, t2ARY),
. BIW, aLp,
:BO, 2BV, 8FT, &FW, SHR,
. BN, 4P, &PN, 8’I'K. 31T, 3TY, sWY,
A, $AGK, #AGO, SAHH, FAT0, 2AMQ,
, BAQT, RAWP, xg, (BAYN), 9aME, 8PC,
WUTT, 9WEK, 925, SZN, 9AAW, ANV,
320, Parkeobur Pa.
GB, 1RB, 1(JK 1DE, 1GM, I-XR 1QR, 1507, INTJ,
B, 1A ] s IDAL 1LAR, TMAD, 23A,
. 2NF, 2BG, 2DI, 2HJ, 28K,
Z ‘“{K "’EL 2¢L, 2GM, 2OM, 2RM,
, 24M, 2DS, 278, 2JU, 2CY, 287, "ARY. ZAHTU,
R, 374, 3HB, 30R, 30C, 3KD, 3RE, SEF, 3QH
T, 3%M, 3BN, 5MN, 2BP, 2L.P, a()U, 3P,
SPW, 4QW, 3GX, 3HX, 3UX, ¥ XX,
A%, 3AUIA. SABB, 3ADB, SAAR, 2
DH, 3AAN, %AAQ, 3ABP, 3A0R, 2AQR,

“TTH

. NSF fene, RDE, 4BF, ®PL,
SHR, ST, sSDV, SAW, <AX,
FAMM, 2AOT, YAGX, 90K,

\Jl Shamokm. Pa,
CBJ C.W. 1DH C.W.
LW, £

ST August, 1921

340, .rDA

SAFA,
. & sz CW., %

HAlQ
W.

9hE, AN

3BAQ, Atlanhc City, N, J.
LAW, IBM, (K, 1CM, iDY, 1HO. JQ, 1y
LC.W., 1ZE, (DAL, 1GBC, IIBZ IJAP “BG, IBK,
CL, 20Y, 2BEL, 2PN CW.. 2 ». KL mod
LW, A, ZOE, 2 2RM, 2718,
2UK, 2WH, 7L, mod LW, 2ACD,
HO fone, ’?AHU ZAJW_ LO.W., 24RY,
8, 2BEH, 2BEFX, _iBG ’BNU SAN,

2HG,

M C.W. SAAQ, RAFR
RAKS, SAUT, BAPE. sawb

3AGI, Uley, Pa.—--lelcon.
LAW,

1GBC, 1MA 1GM, 1PZ
BE iN

LLE,
RB

3] [
SAGK, &
#PL, §TT,

?!WX

John E. Cam‘ Na.ah ille, Tean.
“BB C.W.. 2EL, 271, A, 4A
SDA, BSD, 5\'1{, BAIO ¢ B3O, s(
DR C.W., #ER, 20 vV OW
ARG C.W., 91T, 3WY, RZR. aa ARK,
DGX, QLF. ‘LQ 'JME. 400, $PC, ‘éSI YITW,
AVZ, oW, 9z

B8FB, Redondo Beach, Calif.

G AH, bAK GAM, GAR, ()BJ 8DP, 68F fone,

bIV 6JE fone,

6HC, 6HK fone, 6HP, §IC, 6IM.
N 6MK fone, 6MX,

44R, 6KA fone, GKC,
. 6P1 fone, &PJ, GPR, 6TF, 6TV, &VX,
8§ ] \ 578, 6N, m'"(‘; 87T, E;AAH
AAAK, GAAW, v;ADA bALY BAFN, 6AFY, GAGF,
3AY BAIW, 8ALU fone, #ALV, UAPH,
SASK, 8ASR, SATUL C.W,, 6XAD C.W., 6PGX % 7BK,
TED, 7THF. 7IW, 7MF.

GATS, ban Francisco,
2BK, 574, 6AK, GHA, BHR, 6IM, 6IG, §
GLM, 6MX, 60C, 6UV fone, 5VN, §WG.
LW, 6ZA, 6ZK, 67.M. 6IR, 62X, 7CC,
YFL TGR, TIW,. 7ZB, S7R, SML YAM,
2ACH, BGP, 9LC, 20XM, QZL 97N, XF1

723, Vancouver, Wash.

64D, GKA,
bAC Esk(}

TCU,
QAC!D.

DX in Deec., Jan, & ¥Feb, on one step: BRL, IR,
EXB, (57A), BZR, SEU, 3MIL, 8ZR, RZY, 0AR,
SAGN, 9AIG, SEE, 9EQ, 9HM. oJN, QLA QLR.
Q(;)g QwWTI, B‘(L 9YL 9YW, 9ZC, 9z, 971, 9ZN,
47.Q.
7J8, Anacortes, Wash,

SAE, 6AAK. 6ABM, 6ABX, GAFN, &AID, SATW,
SAGN, BAPH, &EA. 8DY, $FC, GHC, BIC, SIY
C.W., 6KM, 8PR, ATV, 6TW, GWZ, G<AD

6XG fune, hZA BZAA. 67N,
TAD, TAY, 7BD, TBF apk.
RI., B , 7

TXD, S , TEI,
«anadlan. SAD, BOM, SED,,

TED, Caspar. Wvo, 3-1 to 6-
5HK, 5HL. 5HU, 5IF, 5JD, 5JR,
|DDK & 3 0

SEW,
B8OV,
BMB,

H, 7TRQ
FQA .Hb,, &7LU)

(TAMDY, .

< lIAY 3
SKP, KA,
. DDE, 4TE,

2T,
“LJ.QFK,QQLI)
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COEW), 1EQ,

F 9FU, OFT, OFX, :9HI),
a1, LY,

‘ VadN). BAA] 2JQ, 9KL,
(9LW), 9.Q, 9LR, 9MC, NG, 9NX,
204, 9PS, 4PT, 9QO), 9QH, 19TD), 3TV, 9UF,
BUT, 90T, (aWD), SWW, 9XL, (9XI), YA, 9YW,
9ZB, 9ZC, 9ZN., 89ZQ, 9ZVC C.W., 9AAW, 9ABS,
9ACL, 9ACN, 9AEQ, (9AEG), (9AFX), (yAlID),
{DAGN), 9AIF. (9ALG), SALU, 9ANV, 9aANP,
YAON. 2AOH, (9ARJ), 9ASF, 19ATO). AUO,
9ATIU, VAWX, 2AYW, 0AXU, 9DIW, 9DKD, 9DBT.
9DKB, 9DHA, 9DJX, 9XAE. 9ZAC.

B3GP, Cheat Bridge, W. Va.
1GM, 1RO, 1T8, 10N, 1XE, 1XF,
. IMAA, 2RK, 2CC, 2DN, 2EL, 2KL,

, 24U, 20M, 2QR, 2RM, 2RU, 28P, 278,
:UD, 2K, 2ACT, 2ADL, 2AHL, 2ARU, 2ARY,
2AWL, 2BFG, 2BML, 2ZXA, 2XK, 27L, 2ZM,
3BZ, 3CC, 3DS, GHM, 3EN,
'KM‘ :LP, 3MO, 3NB, PO,

3XF, 3XM, 370. 3AAR,
qA(?g’l‘

9HM, 9HN,
9K0O, 9KU,
(QOE), (300),

LGBC,
ZKM.
21,

JAD, .‘AN, JBJ. .iBP

5FN *%FQ, ¥HRB,
, MM, rQA, 801, . s()T aPL RPN
“RQ, 8P, wT0J, . 8TT, ¥TY, 80T,
SWM, SWY, SWZ, 3XM, 8ZA, HZN,
ZX, sACF, SAEE, 8AGK, 3AGO, SAIB,
. rM&JT RAKW SAMZ. BANK RANN,

XKRDP, #BFV, eGP.‘-u,x VKO OME. 9NG, 900!
0K, ¢PC, 9PD. 9UH, SUW. 9XI, 9ZJ, 0ZN, sAAK
AT, SAAW, DAAY, 8AUD, 9AJA, SANC. 9AWP,

GALX,
an E,w:nikron. Ohio.
1TS LCW.. ’BFZ L.C.W. 2BK, 2WB, 2XK <. W.,
R»AA((.)) GW., 3¢ ,C, 3HG, 3IW, SAAV, ‘%AFA $AFB,
. W, 3T, SAG

] s<()1 Rpk & X
§PT. vr.r RZA. RZG CW
& W, MAAW BALB QACT, 9ANV, ‘)Mh QUU
97N, Canadian $BP
&TY, Jamestown, N. ¥,
1CK, IDAL, 1GBC, 1GM, 1JAP, 1JQ,
tOE, (18SN), 1(TBJ ¢, 1ZE, 2ZAHU,
2BEL, 2WB, 2AAO0 C.W. 3ADB. 3AHK,
, 30C, 3DW, 3B7, (3FJ), 3 xx. 3HB, {3HG),
MHJ) SHX, (4I1W). KM P}, 3NB. 30U,
{3PIN, (3XF), {RAAZ), hACF iSA(JY), {8ADE),
(RAEE), (RAFA), SAGK, (RAGO CLW.), 18410
W), BAIB, (SAJT), BAKJ, RAKV, (3AKW),
(SALU). SAMB, SAMM, (8AMQ), 3ANT, TANW,
T. SAPB. 8ARS, 8ARW 1.C.W., SAUG, (SAVT),
AWP). (8AX(C), (8AYN), (8BBI), EBBW
8BK, dSBO) 8CH, 301, MDE! (8DP),
{RDVY, (SEB). 2ED, (8EV), 8FQ, &FT,
(RGXY, SHA, (8HJ), 8HR, (8ID), BILJ,
2IN, RTV LCW. &JU, 8KM C.W. ({3LV), sLX,
CAMM), (8MR), sMZ 8NT, (80A), (20T), (80Z).
{8PL), (APN C.W. & spk.), %PT, (8QG), =QM,
(RTI), <TK, *TT, (3VH), (8WA), (8WY), sWZ,
REM (LW.. RYN, (87%A), SZN, 8ZR, JAATL, 9AAW,
DACT, 9 19ANV), (9AWZ), 9CP, 9GX, (9KL),
YME, 9NQ, (9UH), 9UU, 9ZJ, Can. (3BP), 3DH,
3KS, KDKA.
8HJ, Elmira, N. Y.—All C, W.
1DH, 1FQ, 1RZ, 1BAB, INAQ, 1JBT, 1TBJ, 2GK.
2HL, ¢HZ mond, KL, QMW. 2RU, 2TJ, 21D,
b4 . “&HL. 2AIL, 2AJF, (2AJW), EAQM.
2BSC, 2XA, v QSA, 300,
(8AJ), EDE, (feFQ! (RIM),

2OW,. i2RQ), (4WR Yone & mod.), SAGO,
$ANK, dANV. SARW mod. v¥ QSA, SAWL
ST, Columbus, Ohio.

1AW, IMAD, 2BK, 2EL, 2XK C.W., 2AHK,
: N. 2HJ, sTW CW., ALP,
. 1AG. 4BY, AGL CW., GDA. ""VH “BA,
%RP, {(RDE .W.), 8NP, DR C.W., DV,
‘\F‘I 8T, 8G%. 2HR, (%1D), SIN, (3IV
‘oW, 84T, RLV, \LW SML, (RMM).
HM.R 250& 50T, (8()Z) PN spk. & (.W., 4RQ spk.

MAIO)

2AHT,
{3XFY,

Cﬁ

KQR_
BO,

T 5b

& . W., 3TK, ¢8TT),

(REY), SWA, (3WY )
XM C.W., BYM

. EYN 3ZA, (8ZR spk,
34Y, $ACF, 3ACN, RACY, BAEE, SAFD, ﬁ&(xK
SAGO spk. & O.W. BAIB, BAI0 O.W. B3AIZ,
(RAJE),  (BAJX), BAKW, (5AMJ), MANU).
(YANY). 2APW, SARB, (SARS), #AUH, &avT

'RAYN), SBBZ, HSBEN). {8BGI), tﬁBIT),
aCs, IFI, %N 9eK, (DKL), 9KO, 9IME,
9UNO, UNQ, GYUW, JXI
ald, YBAW, JACB, E)AbJ GAHZ, SAMS.
JAWZ, ‘.JDVE Canadian 2DH,

31V, bprmgﬁeld, Dhio.

‘xoWZ),
& C.W.),

‘Jks,
8OE, 9PC, 9TE, SUH, 9UU,

LH‘H\VV,
t9ANV), 3ASN,

1TS C.W., 1CBJ C.W., 2BB C.W., ZBK, 2KY~ C).'W..
2PW, 2 DG, W., 2ZL C,W., Canadian 7DH JAAE
. W.. 3AAQ OW., 3BK, ‘3(.(3 W, EN C.W.,
48Z, SHB (,, W., 5HJ, Canadian 3BP, 4GL IL.C.W.,
naal, (RAAZL), SACF, 8ACY, MADE). {5ADY),
tRARE), HAF() 3.W., SAFD, 8AFS, BAGK, 8AGO,
(BAGZ C.W.), (SAIB), BAIM, (3AIO), SBAJE),
SAKS LC.W., hANK C.W., (8ANN C.W. ),

g (BANY;, 2 APP, 3ARD, XAXC,

), {8BEN), 8BK, $BO, SCF

8HR,

REB, l:fZ SEC, 3GA,

4PN, T, (8RQ O.W.),
»‘%TK\ K’I’T JH‘Y U7 fone, (8VS C W ), BWI,
SWR (LW., SWY, 8XM CW,, 8ZA, 8ZG C.W., BIN
O.W.. «XZR), (RZU fone), BEV, BAAV, QAAW
9ACE, QACF. AAMT, DANV, 35API C.W., HAWL
DAWP, TAZA, e9AA}>. C.W.), 9CP, 9F8, 9L, i,
ulQ, 9MC, BME, S0E, 200, 9PC, 9QH, 958 €. W,

SITH, 9110, @XI1 ¢ W ':)ZAE C.W,, 8ZJ, 8ZN,

9KL, Spring Valley, IlL i
June 1-10, all dxstncts. one t,ube 1DAC,
s Uw,, 2 C.W., 2EL, 2BK, 2AJW C.W., 3AA0
FW.. 3IW, *HJ 1RC, “iHG, 4YA, 5DA, 5XJ, (bZL),
A WV LO.W.. 7IM, 772G, 8AAQ, (8AAZ), SACC,
QA(JF {RACY), WA(.Y) AARE, &AFB, SAGK,
+BATR), BALIO C.wW., bAIX. SAKW, SARW, (8ALS),
RAWZ, 8AYN, &BK, 8RB0, BON, (8CP), 8DE C.W.,
$DP, (SEB), SFT, 8GX, SHR, 81J, RIN, 81V C.W.
oRLU) (BMH), SMM, 3NI, &8NZ, 80I, $0Z, (8TJ),
$TK, 'BTT) (8TY). SUW, 8WG, SWY, 8XM C.W,,
%YN, 82N, SZR, 82X C.W.. 8ZZ, KDKA fone, ‘JAAR
(9AAW), 9AAX, (9ABQJ, YARU, 9ACB, (9ACI).
¢9ACL), BACN, (9AFX), , 9AGN, 9AHCG,
4AHD, 9AHK, 9AHO, 4uAJB, (9AKQC),
(9ALH), (SAMK), (9AMR). (9ANV), (9ARG),
gARK, O9ARM, (8ASN), 9AVZ, (DAWX), 9AWZ,
FAXE, SAXU, SAZE, 9AZA, 9BIL 90P,
{9DBU), %DCI, 3DDG, DDV, 8DDW, )
aPEL, 9DEU. (SDEV), $DEW, $DFF, 9DFO, 9DFX,
8DGD, (9DHD), 3DHZ, 9DJO, 9DKV, 9DLS, sDMZ,
(9DMP), 9DOZ, 3DPZ, 9DQY., 9EL, 9FS, SFT,
{9GC), BGP, 9GX, (9HK), 9JG, 34N, 44T, 9KO,
{9LF), 9LG fone, SLQ, 9LW, 8MC, (9MIB). SMM,
(aMS), (9NJ), (INQ), 200, 908, (8PC), 9GH,
STTD. (9TW), SUF, 9UH, (SUIN, 9UW,
9V(03, 9VL, (QVZ) aWT, 9XG, (9XI), 8XM, $YAC,
970,

9ZJ, WIN.

DAAW, Chicayge, Il
ZEL, {2OM), 23K, 2Ts, 2WB, 2AGX,(2ARY},
(3BP Canadmn), 3006, IEH, 2HP Canadian, (3IW),
{(3XF), bJE, (3BO), (8CP), BDR, (REB), 3KV,
SFL. (8SFT), 8GO, 8HR, 8ID, (8JU), 2LU, 3ME,
sMM, 8NZ, 30H, #01, (8PL), 8PM, SRI, 3SP,
(BTKY, (377T), (8WA), (8WY), SXE, YN, %N,
B8R, 82Y, (BAAB), SACE, 2ACY, (RAEE), 3AFD,
(RAGK), (8AGO), 3AHS, (RAIB), SAIT, (3AKV),
(2ARS), (SAWP), (3AYN), (RBBU), 9CS., 8DP,
LOFG),  (9FS), aFX, eGP, 94T, 3KL, (9LF),
3L, (9ME), aMS, 90K, 308, lﬁP(.z) 9PL, (9UH),
(HITW), (9VL), toXT), (9%J), DAFX, (9ANV),
ARK. 9ARM, (9DAX}. 9DKT. C.W.: LTS,

AAD, 46T, XAH, SOF, (2DE), =M, 3RQ. 326,
(BAGO), (8A10), 9YL

aCP, Hammond, lndnan
i ‘:)ARY\ 2BK, 20M, $HJ, BIW,
iJL .W., HDA, al‘lH uﬂH,
R. SEB, REV, (KFT), {SID),
J, 3TK, &TT,. 8TY,
ADE, SAEE, 3AGO,

2AGX,

AKM,
‘Hlbb

(8BOY,

) 10 GW., ,‘\KV) % APP, 3ARS,
SAT A‘SAYN). 208, (9F FR), GX, DHK,
oKL, (YKO), 9LF, 8LQ, QLLW (OME), (8MS),




Ho QST August, 1921
(9NQ), 90E, w08, 9PC, 9TW, (9UH), SUW, 9%Xi, & ECEPTI
9ZJ, 19ACE), (GAFX), (9AN), SAKC, GAMS, SPARK R,, CE‘ TION ON HONEYCOMBS
(9ANV), 9AXU, (9DAX), $YAC, (9DOK), {Concluded from page 30)
o If the Houney-Comb coils cannot be
90X, L e K. adjusted according to the above mentioned
ouisvile, Ky., M s : o e sty o «
(ZBK), (2ELY. T (G0A) (ERE), wsz; (2TF), m_ethqd, I thmk‘ Et safe to suy the §et is
(BUC). (BED}. (BAHK), (SALN), (3607, (ary), Dot giving half as much as it is capable of
c‘;{vgz xigég izrg; ﬁm{’;) (é%.'li))' "ﬂfﬁ%" and there is a *“‘bug’” somewhere which
(4CD),  (40CG), : s s . £6BI), i
(BER). (5XA). (5YH), (8AAC) (SAAZ). (SABL). should be located and cleared. 1 do not
(BAGO), (RAJW), (8AL). (SAGK), (%AI10). know of any method which could be con-
{HAKH), {8 (3BAY, (8BC), (8BO), i8BV), sidered at all as generally good to locate
§§§’5)’ BGX), ‘;“D' (8IRS), (®JE).  thig as the trouble may be due to any
(B . . (SKM), (8KZ), (BLE), \ 1e B} P v
(SLE). (8LUJ, (8LV), (EMEH), (SMM), sMp). number of different causes. However, if
ig;\apzx, Lx‘yra)) (_éi({.l_)a fﬁ‘&;’,” lev‘%; i:%g; yvou have carefully examined the set for
&#5P)y, A o TY), 18VIY, (3 ¢ . ¥ e a7 P 3 9
(KKED, (5XS) (SZL). 35V, (9AAC), (saay), oefects in wiring and have all wires as
{9AAW), (SABL), (9ACB), HAEE) (9AEG), short and direct as possible and at the
z‘_gﬁg?ﬁ, .Qi’éﬁ}w’ «ﬂﬁ‘g; si*a&i,{r()?) 14_99:%118? same time arranged as far from each other
(9AWZ), (9BW). (9CA), (9CP), (9CS), (9DDW), B9 possible and all connections carefully
(SDGP), (UETI, (9FN), (9GC), ), (9GP), soldered it might be well to try another
zgg%ﬂ)ﬁ (6991%’1;), mﬁ;gi)ﬁ.tsgi{ﬂb{')« QMS tgﬁgi bulb which you know can be made to
! N oo fgla), o oot e i 3 vl f S i o 3 thig .
VONGY, (o0m). ‘lePC, (aPS). (WPV), (oQd) omlllatg at 200 meters an@ if this does
{TW), (QUF), (OUH), (300), (3VR), (9Ww), not clear the trouble the next step would
(9XR), (XW). (9ZJ), (4ZN), (Canadian 3 BP), probably bLe to try the set on another
(XF-1), (NSF). aerial, perhaps by taking it to a friend’s
house. The wires leading to the coil
QRSR,E aledonia, Minn. SAAX mountings sre constantly being bent into

BYH, GER. 720,

N, 8ZR 3
“ALF SAWH, g
GAPY, 9AS '4AbN " 9ARS, 9ARZ
9AZA BAYZN, 0BM, 90P, 9DKG,
. 9FS, 9GEH, 9LA, 4ME, 501 68Q.
: @Y, SUH, 90U, 2XaC, 8XI1, 9OXG,
QXM BYA ‘)YAC 9YAK, 940, 941, 9ZN, 9%S.
JUNE ETATION REPORTS
1MD. Dorchester, Mass,
Bteadiest Loudest
ITAT— 1 8SBZ— 1 ¥
2EL—20OM

AOC—BHE —

None AAL— 4G ——4Y A

SAWP—LPL, RAGE-—%AWP—38F
9ZI—8UH YUTH—8ZJ-—81.Q
iDY, Lyan, Mass.

Steadiest Loudest

M 11 AW— JGB(‘

3AGE, Oley, Pa.
Sreadiest
AL

SAWP—¥ ADT—3ATR
8AGK, Lancaster, N. Y - May
{oudest
l-‘&W— 1(:BT—-—|GM
2iL2

REPC SZL S TT
GAAW—9AN— T

9HR, Middlebury Ind.
Atendiest Lwudest

KRAY——I AW~—-iLB
SE L B W

D
4R DE—8TK

different positions and sometimes break
inside the insulation or the screws work
joose and cause a case of trouble which is
difficult to find because it will nof stay in
until located. This usually shows up on
long as well as short waves, The coils
sometimes do not make good contact in
the jacks and cause trouble,

2XX, OSSINING, N. ¥,
{Concluded from page .L6)
of the secondary and tickler eoils. Cons
stant duplex communication 1s maintained
with 2BB where a similar loop is installed.
150 volts B battery is ample for this dis-
tance, which is about three quarters of s
mile.
2XX’s range is hardly known, but ita
signals have been reported cnnsmtent‘ly at
Colorado Springs and & number of other
points almost as far west and south.

RADIO FREQUENCY AMPLIFICATION
{Concluded from page 3}

patent gituation seems to bar them from
this country. Are we American amateurs
to be outstripped by tubes brought across
the pond? Such tubes ought to be a einch
to manufacture, az we positively don't
want them based and they don't have to be
standardized to any other part of our equip~

ment. We cap promise & big market for &
really good amateur-frequency amplifying

tube and the apparatus that goes with it
Do we hear any response?
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HOW TO GET WHAT WE NEED.

2637 Garfield St., N. W,
Wa%hmgton D.
Editor, Q8T—

It has seemed for some time past that
manufaciurers of radio apparatus, with a
few conspicuous exceptions, have no clear
tonception of what apparatus is wanted
in our A, R: R. L. stations. We have been
offered sending transformers whose volt-
age was too low, rotary gaps of flimsy con-
struction, wave meters that barely reach
the proper limit of our assigned wave length
range, and we were for a time hard put
to it to obtain the gas type of detector
tnbes, which experience had 'taught us
were far superior to the hard tubes the
manufacturers insisted on attempting to
introduce. ¥t seems also that this condi-
tion could be much improved if there were
a method whereby we could indicate to the
manufacturer what apparatus we do want.
The natural medium of expression of ama-
teur oninion on any subject has come to he
the Q8T. Can we not in its colums dis-

‘uss the individual pieces of apparatus mak-
ing up the citizen radio station In a series
of symposia written by those among us
nualified to express opinion? 1 am quite
.;tlsher fhat there are among us those who

vm'th Lhe manufacturers consideration.

Apecifie subjects for such discussion ave:

1. & sending transformer with a fairly
1espectable power factor, a sufficient volt-
age so that & full kilowatt may be put into
a 0,008 microfarad condenser at 240 sparks
per second and with enough ruggedness zo
that the strain of operating on a synchron-
ous rotary gap will not destroy the second-
ary,

3, A detector tube with a base and
aockéds that do not have excessive eapacity
hetweon the leads.

3. A radio amplifier tube meeting the
sarme wamrements

4, A =park gap that is at the same Ume
":uil muffled, well cooled and sufficiently in-

ilated to withstand peak voltages of 45.-
600 to 50.000.

H. A wavemeter that is really beyond
criticism and that does not start at 180
meters and go to 800, but starts at 125 and
roes to 250,

This list does not contain all the appar-
atus needing improvement, and for that
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Commumcauons
Amateuls

The Publishers of QST assume no responsibility
" for siatements made herein by (.orrespondentt.

matter does vot necessarily list the ap-
paratus most in need of improvement. [t
seems to me that a really good list of this
type would serve as a basis for an excellent
series of QST articles written by A. R. R. L.
members snd that those articles would
bring response from manufacturers as
promptlv as did our request for an audi-
otren adapter and for power tubes.
S. Kruse.

(Correspondence from amateurs and
manufacturers is invited on this topic.—
Editor.)

A SUGGESTION TO MANUFACTURERS
AND DEALERS

Y.M.C.A. Radio Club, 287,

Troy, N. Y.
Editor, QST—

Just a few lines regarding DX work
which should interest all those handling
messages., 1 have noticed that few relay
messages carry any date or by whom they
Fave been forwarded. I think that both
of these should be ¢n every message when
possible for it will show how long the
message was on its way and what stations
were responsible for its delivery.

One more thing. Manufacturers are
eeming  to realize the importance of
standardization in parts and completed
units. FB! Now, why don’t they stand-
ardize the form and size of their catalogs?
There are as many different sizes of radio
catalogs published as there are hreakfast
foods and then some. It almost requires
the services of a “radio stenographer” to
find a particular catalog if one has much
of a pile of the current radjo literature.
The manufacturers would do well to con-
sider the merits of a standard size loose-
leaf system, i.e., the 8% x 11l% sheet. It
can be easily kept in a letter file or a loose-
leaf note-book. In the end this size should
prove cheaper in cost since the size paper
would be standard with most firms.

More descriptive matter and larger cuts
could be published on one sheet, and new
sheets issued occasionally, thereby doing-
away with the expensive catalog. New
price sheets could be issued monthly, keep-
ing patrons informed of changes in prices
and eliminating the waste of tfime in
answering letters of this nature. A loose-
leaf catalog of such size would appear very
business-like and give its owner something
to be proud of. Come on, you radio men,
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let’s have a trunkful of suggestions on this
matter and express yourselves.
Sincerely yours,
H. M. Williams.

Marion, Mass.
Editor, 8T—

Referring to Mr, Hanes’ fetter, “The Old
Unanswered Que;uou " on paye b5 of June
inm’lt of Nhat i
this problen.

The piece of pipa 20 ft. long rveferred to
bv Mr. Hanes could be used the same us a
wire. [f this pipe were run out of the
ground, and perfectly insulated from all
connection to anything else, it would con-
stitute a lead 20 ft. long, and should under
sueh eonditions ke counted as such.

But if we take this same piece of pipe
and lay it (horizontally) on the ground,
and then connect the ground lead to one
end of it and to the other end & second
pipe running into the earth (or any other
earth connection) the effe t is entirely dif-
ferent. The 20 ft. pipe no longer adds 20
ft. to your antenna circuit. This oscillating
¢ircuit ends at that point where the ground
wire or connection comes into contact with
anything that offers the least fraction of
an ampere escape to earth. In this second

case the faet that the pipe is lying on the
umund affords ample eseape for the sur-
rents to ymund. =nd rather than run the
tength of pire as in the former case where
the pipe was perfectly insunlated the ground
current heging to esoipe at the first point
of contact or leak it tinds. High frequency
eurrents are verv eavily led along the path
ui least resiztamee, und like lightning they
take the shortest route regardless of the
conductor you have supplied for them.
Some of the currant of course runs along
the remainder of the pipe but there is suf-
ficient running off at the leaks to make &
wave length of 200 meters show up on the
wave meter. The H. W. A. in this circuit,
hiowever, would show a very poor reading.
and this is just v&hv these Iong-zround lead
men do not do the DX work. This is also
why the insulated counterpoise has the ad-
vantage over the ground; there is no chance
for a leak and the ground connection can
he tuned to a hare’s
that the current comes on with a slap at
the same time, giving a much higher read-
ing. This is
round ground

As to the matter of the €@llow on the
sxth floor being able to get a readmg of
200 meters on his waterpipe ground, the
same thing prevails, Water pipes in build-
mgs are rnot set up on electrose insulators,

mn=1der the \ulutm'\ o

snd evervthing they touch—cement floors,.

wet or dry weod, kitchen sinks, metal lath

[

A

breath. with the result’

ziso the theory of the Round.
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work, etc.—offers leaks to a very punk
ground, so that rarely any of the oscillating
vurrent reaches old mother earth via the
pipe. The ground connection hegins at
these leaks, all of which ure of different
capacities, lengths, ete., and it iz possible
to tune thru the leak to 200 meters, but
these stations do not do real DX work, The
only thing in their favor is the fact that
their aerials are high, and any good work
they ever do should be c¢redited to this
rather than to such a rotten ground system
as a water pire offers.
Very truly yours,
[rving Vermilya, 14K,

SOME KINKS.

997 Sterling Pi
Brooklyn, N. ¥,
Editor, @ST—

The appended diagram shows what I
think is a pretty neat way of mounting a
switch on a tanped honevcomb coil, A
piece of wood is ~ut fo fit inside the coil;
holes are drilled for the contacts and
switeh lever, and connected as per diagram,
This makes a neat and efficient way of con-
necting the Radis~o §200-3, covering prac-
tically all commercial wave lengths.

YARIABLE GRID LEAK

I have found a variable grid leak neces-
sary in changing from short to long waves,
g0 | mounted a few contacts on the front
of my panel and between and touching the
contacts I put india mk as per diagram.

Yours truly.
H. B. Pearson, 2AFV.
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SPARK SETS FOR SALE.

1J. 8. Shipping Board,
45 Broadway, New Vork.
BEditor, QST—

The Shipping Board has no appropria-
tions for advertising ifts used radio equip-
ment. I think you will be able to heln <
gell it and help some good citizen radioists
to acquire valuable apparatus at low costs.
We have in our warehouse at New York:

Two ' k. w. 240-cyele Canadian Mar-
coni sets, (I

One iz k. w. Canadian Marconi set.

Two % k. w. Cutting & Washington sets

Two % k., w. ‘nmon sets

They are not in the best of condition
but sre all in fair shape. Let the glad news
et about that these wiil be sold for less
than 109 of their cosgt price. Further in-
formation will be svailable soon.

Rincerely,
Herbert Kayser,
Asst. Radio Superviso™.

TRANSMITTERS
RECEIVERS

RATING AND

Fort Riley, Kan.
Editor, Q8T

There was a time in the radio game
when inductance and capacity were ex-
pressed in descriptive terms, the proper
values were arrived at by exneriment, and
the only way to convey the idea to others
and rveduce 1t to print was to describe the
inductance in numbers of turns, spacing.
size of wire, and size of form on which
it was wound. This method is still of value
because measuring - instruments are ex-
pensive, and the calculations of one ex-
perimenter serves many, but to immediate-
Iy express the idea in an article we use the
standard henry and farad.

When we vead in “Calls Heard” that
LGOOD is heard by 9FAR we require
further information before we can deter-
mine whether the c¢redit should be given
to the transmitting operator, his trans-
mitter, the receiving operator or his appar-
atus. In many cases all f-ur are to be
zongratulated and the human element can-
not be expressed in figures, but why not
at least attempt to rate the efficiency of the
apparatus by checking the defects of a
gilven transmitter or receiver against an
arbitrary standard the details of which
should be decided by a group of experienced
men who have worked with & 200 meter
wave long enough to know what it means?
In the April number of our QST we read
what is thought of the Ideal Spark Trans-
mitter, and we also learn that the Editor
has an idea about grounds which he can-
not suppress, in which I am sure we all
concur with him. The reader should be
given some information relative the equip-

QST 54

ment of the receiving station in the “Calls
Heard” column,

If it is feasible to establish the detalls
of an ideal transmitter, we will get an-
swers to our inquiries re 2 man’s power
which wi'l read scmethking like this ‘Have
a1 KW set which is rated at 84 hy the
A.R.R.L. 1921 standard”, instead of a long
detailed description of aerial, ground, O.T.
primary ecircuit, condensers and what not,
and nine times out of ten omitting an im-
portant item.

The receiver in the same way ecan be
rated ¢n a barsis of 100 representing our
present ideas «f a 200 m. receiver. A set
rated at 100 teday will perhaps rvate 75
or 80 in 1922 and may he ohsolete in an-
cther five years if some genius will tell
us how to simrlify to two contvols with-
et Joss of efficiency. The experimenter
should scnd details to QST and receive
their ratings. 1t will stimulate him and
he will measure the inductance and capa-
ity of lis antenna. scmething which many
of us bave not done. His ealls heard will
be titled “9MAV Chicago, . Receiver
rating 93 A.R.R.L. 1921 standard, plus 2
stens A.F.Amp.” and the stations heard
will know whether tris reception is extra-
ordinary or not. If a transmitter is
Feard over a great distance with an 859
efficient receiver with but one tube, it will
stimulate thought along the lines of carrier
waves, the influence of “electrical storms”,
magnetic vefracticn, and may vield some
valvrahle QSS infermation.

To vead the ecalls heard column iz de-
m'eﬂ‘.ﬁmg‘ to  seme of the mperlmenters
using indoor aerials and this type of anten-
na is becoming more commen every day. In
this column he rveads of receptions over
distances which he c¢annot approach and
naturally ke wonders what sort of & ve-
ceiver was used. His curiosity should be
eratified without the necessity of writing
letters. Many of the old birds who were
in the radio game in their high school
days have Fad relapses and are as badly
infected with Radiopsychosis as ever but
balk at the outdoor aerial and its by-
product of publicity. His business associ-
ates cannot understand why he derives
more enioyment from listening in than
reading Keats.

T suggest that QST publish a
1009 rating {for transmitters
ceivers, dividing it into three
aerial, the transmitter or receiver
and the ground.

The board should decide how many counts
should be given to each of these three big
elements dividing the 1009 as they may
consider dppropnafe. for instance, fhe
ground in a receiver is not of as much im-
portance as that of a transmitter. In a
receiver the proportion might be Aerial
309, Apparatus 60% Ground 109:. Then

standard
and re-
sections:
itself,
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the type of zerial counting 20 (the ideal)
should be described together with other
types and dimensions less efficient than the
ideal, with their ratings. I do not know
what the hoard will decide upon as the
best aerial but if they decide upon an
uerial of a natural period of 20 or 30%
of the wave length to be received, inverted
t, with an inductance of =, & capacity of
v, and z feet high, we ecan all figure our
efficiency.

- This may seem a wild dream to some,
but it may siart constructive thought in
the minds of others, and is submitted with
the hope that the “(lalls Heard” column
will yield more information to the inter-
ested reader, in the future.

S‘T I]‘“‘LTPE7,.

FRRATUM

Marion, Mass.
Dear Bddy-—

On page 44 of your June issue under the
heading of “Strays” vou have an article
taken from the “New York American.”

I wish to take issue with vou on the fol-
towing small but important point. The ar-
ticle us quoted from the “American’ sayvs:
“The transmitter was connected to the an-
tenna.” You have had the nerve to go so
far in vour sketeh of the new idea ag to
supply the “New York American” with a
ground connection when none whaisoever
1 mentioned as being used. T am sure
hat none was used, as it zeems (uite reas-
onable to believe that if such had been the
cave, it would certainly have been men-
rioned.
supposed,

[ am surprised at your ignorance,
as you are, to be an editor,

How my idea of the thing, if T may he
permitted 1o vouch an opinion, ‘= that a
loop antenna was used and no groand em-
ployed, the connections being merely as re-
x‘u'»rted: the “transmitter hooked to rhe an-
tenna.” :
The diagram is herewith.
Yours trulv,
Ohmy.

DROP °EL A LINE

('_“:ouncil Grove, Kan,
Editor, Q8T—

Possibly some of the fellows have won-
dered why they have not heard 9EL. [
have been flat on my back for the past six
weeks and am still there. Doctor says 1
will get out in a few weeks he thinks.

QsT
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I have received my second QST in bed
and I want to tell the fellows the way to
really enjoy QST is to get it while you're
laid up. I siarted on CW before I got sick
and when I get my strength back I am go-
ing to finish it. As to my frouble%, I went
fishing, got my feet wet, and it deveioped
into about everything. Soon I am going
west and vitit some of my western radio
friends. Expeect to stay at Phoenix, Ariz.,
for some time, and possibly may see 681G
whom | have worked many times.

With kindest personal regards,

. L. Owens,

RESOLUTION

Tho Atlanta Radio Cliub.

Atlanta, Ga., April 30, 1921,
: there has been esiablished in
the city of Atlanta 2 radio school known
a3 the Naotional Radio Institute, which is
owned, operated, or directed, by one R. E.
Autrey: and

Whereas: it has been thought by some
persons that this school was connected

with, endorsed by, or under the auspices of
the Atlanta Radip Club; and

Whereas: it has been believed that the
abhove mentioned school would have szome
direction or control of amateur radio inter-
ests in the city, or that the said school
wonld have certain rights in regard to con-
trol of radio fraﬁlc in this city; and

Whereas: it is reported that up to a re-

ane d ole this school has operated a station
fnr transmitting vadiograms, or has trans-
mitted signals by radio without bmng prop-
erly licensed bv the government, in direct
defiance or disregard of the laws of the
{Inited States, and furthermore has used a
nus station eall zignal, which is in
her disregard of the laws of the Inited
Staies; and

Whereas: the above mentioned R. E.
Avtrey has appropriated to himself the
title of “Radio Superintendent” and has
insinuated that this title is used by virtue
of anthority vested in him by the govern-
ment, although there is no officer of that
title in the employ of the government of
the 1lnited States; and

Whereas: we, the members of the At-
lanta Radio Club, do not believe from our
tnowledge of conditions existing in the
field of commercial radio-telegraphy that
the ciaims made by this radio school as to
their ability to equip operators for com-
mercial positions in the time stated are
practicable, nor do we believe in the feasi-
bility of establishing radio stations for
commercial fraffic in sccordance with plans
proposed by the director or directors of this
radio school, it being reported that they
have attempted to sell zfock for this pur-
P Re,

Therefore, be it resolved that we, the
members of the Atlanta Radio Club, do
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publicly declare that we have no connec-
tion with the National Radio Institute's
Radio School, and that we are mnot in
sympathy with any of its plans, operations,
or proposals, as at present constituted; and
Be it aiso resolved that a copy of this
resolution be mailed to the National Radio
institute, that vopies be mailed to the focal
press und the QST magazine, and also a
copy to the Secretary of State.
{Signed)
The Atlanta Radio Clab.

ANTENNA CURRENT METERS

Schenectady, N. Y.
Editor, QGST—

Ag an interested reader of your maga-
vine, I have noticed an increasing tendency
among your econtributors during the past
season to speak of the hot-wire ammeter
somewhat disparagingly, and to cite
thermo-couple readings as law and wospel.
Now it has been my experience that the
former is not altogether bad, nor the latter
altogether good. [n fact, the effective value
of antenna current means very little any-
way unless one knows at the same time such
connecting factors as spark-frequency and
radiation resistance of antenna as velated
to total resistance. Such factors remain-
ing constant, the reading of antenna cur-
rent. furnishes a very good criterion of
performance for a given station at different
times: but for a comparison of two differ-
ent stations, current readings mean little.

As to the instrument itself, it is en-
tirely possible that the average correct-
ness of all thermo-couple ammeters now
on the market is of a higher order than
the average for all hot-wire instruments,
due rather io precision of manufacture and
calibration than to any inherent character-
istics of the type of meter. The probable
truth of the matter is that popular demand
has called for a less and still less expensive
instrument for radio-frequency currents;
and this demand has been met by the
simpler tvpe, in which accuracy has heen
somewhat sacrificed for cheapness. Low
cost requires a minimum of material, and
consequently minimum size so far as may
be consistent with rough-and-ready factory
methods of manufacture., But the smaller
instrument is inherently incapable of the
accuracy obtainable in the large sizes, so
that the purchaser of a very cheap hot-
wire meter is doubly unfortunate. It i
questionable if he would he any more
fortunate with & thermo-couple meter built
as cheaply,

One of the most important points to be
considered in the use of an ammeter is
the resistance of the meter itself, for a
high-resistance meter in a low resistance
circuit gives an crroneous impression,
ever though the instrument itself be wn-
tirely aceurate. The accompanying curves

QST 61

show a comparison of DC resistance be-
tween Lerminals of hot-wire and thermo-
couple azmmeters. DBoth tvpes referred to
are built by the same company. A brief
analysis shows that for a range of scales
from 2 amperes up, the hot-wire meter has
about double the internal resistance of the
thermo-couple instrument, the ratio de-
creasing in the larger =cales. However,
an addition of 1710 or 2710 ohm to the
10 or 20 ohms of the average antenna is
searcely prohibitive. But for scales of 1
ampere or less, the thermo-couple becomes
much more attractive, and for very small
radio-frequency currents is invaluable,
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- One more essential point should be men-

tioned here in connection with the use of
such meters, and that is the unfortunate
habit they have of burning ouot. The
thermo-couple meter has a lower thermal
capacity than the commercial hot-wire
meter, and a zmaller margin of safety in
the way of overioad capacity. ‘That is te
say, it will be burned out in fime by a
smaller percentage of overload continuous-
Iy applied, or almost instantly by an excess
of current which the hot-wire meter might
carry for a second or two. Hence those
who change from the one type uf meter to
the other will find that they need to be
more cautiong about exceeding the full-
scale reading.

In conclusion, I would like to express the
hope that your rveaders will not be too
hasty in condemning the fellow who is so
old-fashioned ns to stick to the hot-wire
instrument. With best wishes for the con-
tinued success of Citizen Radio, I am

Sincerely yours,
(. (4. Meyers.
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COMMENT ON MR. MEYERS’ LETTER

Chicago, Ill,

Fditor, QST—

'he communication of Mr. G, G. Meyers,
with preference fo high frequency amme-
ters, has been brought to my attention, and
{ hasten to say a few words on the subject.

With regard to the first paragraph, the
writer is in entire accord with the state-
ment that the antenna current alone does
iot tell the whole story and must be con-
sidered in e¢onnection with & number of
other important factors. These factors,
i ver, are well known and are not in
ature of argument.
to the second paragraph, there is ab-
ely no guestion but what the average
correctness of thermo-couple ammeters is
of a decidedly higher order than that of
hot wire instruments, and while due some-
what to beiter manufacture, the writer be-
lieves that their reul superiority lies in
their inherently saperior characteristics.
Temperature compensation is inherent in
the thernio-counle instrument, while in the
hot wire instrnment such corrections must
he made by hand, and a well known elec-
trical engineer once cxpressed the opinion
to the writer that a hot wire ammeter made
2 much better thermo-meter than an elec-
rical measuring instrument.

As regards the resistance of the instru-
ment, it zeems obvious that the lower the
insirument’s resistance the less energy
jo @ have, and the Navy specifications
definitelv put a limit on energy loss allow-
shle, ™Mr. Mevers' curves indi-ate a much
fower resistance for the thermo-couple in-
sirume-t. which i3, of course, very much
1S YAvVOL.

With reference to the habit of high fre-
aueney smmeters burning out on averload,
this applies to any thermal instrument, and
is due to the fact that the heat increases as
the sauare of the current. They «imply can-
s ot be made lo stand the overiosd whieh
commereial {requency instrament. of ovher
tvpes will stand.

However, practically all veliable makes
»f thermo-cauple instruments on the mar-
ket sre wuaranteed to stand from 30% to
50 overload, which should be ample if
properly used. No one should expect an in-
trument to stand up under abuse, and if
ort circaited, one can hardly expect the
instrument to remain in good eondition.
The writer doubts very much if there is a
wreat deal of difference in the overload
sapacity of the hot wire meter as opposed
to the thermo-vouple type. since they both
work on the same principle, that is, »f
measuring through the medium of heat.

Mr. Meyers zaid very little of the im-
portance of aceuracy in this connection,
and the writer would like to point out that
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if proper results are to be obtained in =
station and improvements wmade to in-
crease the antenna current, it is absolute-
ly necessary to have an ammeter swhich
reads the same yesterday, today and next
week, This the thermo-conple instruments
will do. Again, if the antenna ammeter
doez happen to burn out or iz otherwise
out of commisgion, and 2 new one is oh-
tained, to compare wults with those pre-
viously obtained one must be assured that
the instruments are accurate

In eoncluding, the wriler h.s never seen
a thermo-couple instrum-nt in error more
than 2<% and this includes reports of a
number of men protinent in our game,
On the other hand, hot wire instruments
are frequently in error from 257 to 50%
and the writer can cite specifiz o to
this effect. Where this large ditference in
error presents itseif, can there be any
basis for a logical comparison of the two
types of instruments?

Yours truly,
John H. Miller.

TELMACO means quality youds at the

right prices together with prompt and

sovrteons service. [l always

cafisfaction.

Our three stores, Now open, are the

result of our efforts io vender Radio

Amateurs "z reul scrvice, We believe

we have done it. sk the Chicago

Amateurs. We can serve you—uby muail

——gually well,

Our new catalogue “T" will be sent

gratis, Write jor your copy today.

- SPECIAL SALE

, Whle They fast

! Telmaco Blue Label
Honey Comb In.

ductances

jfttractive Propo-|
sition to th~ trade
MAGNAVOX
DISTRIBUTORS
Maximum Dis<l wo. Approx.

ounts Allowed Tugns W.?R. }’rice
- 2 130-250 $0.40

?, alers B0 250.700 .30
rompt 1100 500-1200 80
Deliverie 325  1600-5000 80
'EO0  3300-8000 1.00

Other sizes in proportion. Order today.
’ \_ﬂ_mmjga?gfio Supplies Division, '
Telephone Maintenance Co.
17 . LaSaile 8t., Chi-ago, Il
Meet us at the National A.R.R.L. Show,
Booth 24.

Classified Advertisements Will Be Found
on Pages 116 and 117
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A SOLID WALL OF METAL, % OF AN INCH
thick, completely encloses the HAaco-
C'LAD. Maznetlc leakage is unpos;lble'

The primary and secondary coils are wound
around a core of laminated silicon steel.
Every part is securely fitted nder
pressive, and the whele held together in
one solid unit. Ordinary rough usage that
would tuin most transformers has no
oifect on the SAco-CrLAD.

SACO -('L.AD'S step-up vatio is 4 to 1,
instead of the usual 3 to 1 or less. Use
34C0-CLALS to get a higher voltage in your
erids.

SAco-Crap transformers are designed to
provided the correct ratio of 1mpedance for
present-day VTs. Six steps of Saco-Crap
amplification have been used without awn

huwbna whatever. And with 600 Baco-
C'LADS already in use, there has never been
a single burnout.

Photograph shows
an ABC 3ac0-CLAD
amplifying trans-
former, % actual
size.

“ leao howling

SAaco-CLAp transformers are built

" entirely in the ABC factory, in-
vludzrm the windings, ABC engmeuzx had
to desxgn a special winding machine tn use
#40 enameled wire, in place of the usual
#44. And, while there never has been a
ungle hurnout the Wireless Equipment Cr.,
Inc, accepts full responsibility for all ABd

$AC0o-CLAD transformers. Build your am-
plifiers with 4ABC Saco-Craps,—szatisfaction
is assured by the ABC puarantee, “Your
Money’s Worth or Your Money Back!”

‘A; bK your rvadio dealer for ABC Saco-
CLADS. If he should happen to be with-
out them, send his name and address, and
10 cents for the new ABC 2-color catalogue,
CQR, “Professional Radio Equipment at
Amateur Prices”. If there is no dealer in
vour vicinity, send your order by mail.

WIRELESS EQUipMENT (., INC.
32 Austin Street, Newark, New Jersey

Just mail this coupon and one
dime today to the Wireless
E‘.quxpment Co., Inc., Newark,

J. for the A& C catalog, CQS.

G:



WHAT IS C-W C?
The Newest and Latest Thing in C-W

Edgar H. Felix and William F. Diehl

' _ The engineers and the big fellows know how to handle -V,
E. . FELIX Others have been teasingly told of their fascinating feats,

- s the first complete and simple presentation of C-W instrucrion, construction,
adjustment and operation.

With -JI” C you can now do what the big fellows are doing,

You can perform their feats on low power, summer and winter, and at one-quarter the
cost of vour spark transmitter.

What is the best wuy to get plate potential for a cne receiving tube transmitter, if vour
power is 110 A, (¢
~ SBhall 1 use a chemical rectifier? Hpark coil as transformer? Special wransiormer?
Dvnamo? Dry battery booster? Home-made storage battery?

-1 tells how to get maximum range with vour appararus,

Who They Are and Why I Captured Them
T refused to issue a C-I O, until convinced that it cauld be made of veal service—sa that
every amateur could use it.
For many months, T kept my eres apen for men having (1) the knowledge of cogineers.
j the experience of amateurs, and (3) the ability to write simply and clearly on the sabject,

I tearned of 71 men who might meet these thres reguirements, O these 71 men, 1
vhose iwo: Felix and D:ehl as the hest.

B H. Felix, LRE., A €K, Eng neer, Radio De- nows how to get things aver in the cienres, brief.
welopient Sec fion, ngmd Corps, Washington, in ety
charge of the vy ufi lential radio reports from Allied V,OF Diehl 1R

t'hief Kngineer,

srvernments during the war: has « r;mted shore irebe Rudio CUompa the
cnd ship commercial scts, aircraft spark, W oand Lve using has i;ev—n :i'wmmu and des : 3
o1 and all types of amateur sets; also ?1rmer|\ ('hief Llectrician, Rurean «or Inspe

ditor and  advertising man—former Third uwyl

tiditor of Acrial Age Weckly, special
Wew Yurk Trlhune, publicity  work n Rd.(hn Instituie: irucror ai the Seagave
runtl Political Campaizns, Pu lication Manager N. Y. Herald lio miations: and in charge of
f ¢ Mireraft Fapositions—which meass that he Ground Radie st Mentauk Point Air sintion,

I chose Felix and Diehl to wiite this first C-W C:

Because, amateurs since bovhood, they know amateurs’ needs,
Because, both krow the very latest discoveries in C-W.,
Because, both know all the new kinks in C-W operation.
Because, both corstruct sets and teach others io do su,
Because, both know how to instruct as well as operate,
Because, both write, teach and lecture for amateurs.

See ST, Radio News. Wireless Pacific Radio News.

Why I Raised a Rumpus with Them

Felix and Dieh! firsi wrote this C-W C us a five book
with explanations and fusmulas.

But I knew no amaitur would plow through five volumes.

So, 1 railsed.such w « impus about it that they boiled it down to ten lessons in five book-
fets, written in simple lam juage, without a single formula in all the explanatory work,

istrict: previousiv wirth the 3
cratory: wso former head of a

It was good stuff, claborate

If weme woant good coual and tons of it, buy clscioheri!
If vom wani clear clean-cui diamonds, buy the C-17 '}

BROWN LANDON£, 10th Floor, 15 West 44th Street, New York City

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




WHAT IS C-W C?
The FIRST and ONLY Presentation of C-W

Edgar H. Felix and William F. Diehl

What hook-up will work the best? Can [ combine receiver and
iransmitter, s as not to buy another bulb?

How does the make of tube affect the choice of circuit? What will I gain if I use two
tubest How long will an X—— tube last if I use 1.2 amperes nlament current? 1.5

These and & thousand other questions are unswered in C-W (!

C-W ¢ s not a mere set of booklets; it's a training course in instruction, construction,
adjustment and operation.

This Is the First Simple and Complete Presentation of C-W

W. ¥, DIEHL

t, Vacuum tubes: Characteristics of each type 4. Construction: How fo construct a C-W set
atd how to secure the hest results with each, at least expense and secure maximum  results.
( Kesnlts wf work of 40 radio engineers and experi- {Worked ont by Dieh}, Chief Engineer for Grebe.)
nenters summarized by ¥elix.) Correct values of mductance, capacity, rusistance,

2. Power: How io wet the most out of your grid leaks, high frequency chokes, ete. An error
sotiree of pawer; new wrinkles and money saving in usmg any of these may burn out your tube,
mr-thrdq in adapting any type of power supply to §. Greatest Radiation and Longest Range: Fn-
ey CAV st tirely new practical methods of tuning and adjust-

k smitting circuits: The most efficient cir- ment never before published {or the amateur.
cuit fur vour tube und your special power supply. 6, Auxibiary apparatus: Of great importance—-
(Saves vou delays in attaining resulvs; prevents practxcaliv nothing has previously. been written on
sou from bu ing cyuipment nct adapted to your this subject.

Wi ;l
e PHl Tell You Frankly How I Run My Business and Why

I'we a dual purpose: To render service and to make money.

fo Kender Serviee: 1 never offer a course to an unlimited number of students: for I
lnow it's impossible to give real personal help to each student if there are 2 great number,

fo Make Money: I always print a smaller number of courses than I can sell and sell
them in yuick time at least expense,

T have sold courses on other subjects for seven years. T have always issued courses
lmited to 1,000 students. The courses offered have always been over subscribed,

[ conld sell 5000 C-W C's—in {wo years—<osting me 24 months’ advertising and 24
months’ ofiice expenses.

By mvy method, I can sell 1,000 C-W (75 in the pext 60 days. That means 2 months’
advertising and office expenses, Quick sales to the best amateurs vield the greater profit.
Thus t can profitably sell a good course at a very low price,

I do my business in this way hecause it's certain profit with no possibility of loss
due to nusold left-over. copies.

W s a special course for a special class of amateurs, It would be poor business to
print a larger number. 5000 will want this course; I have but 1,000 for sule.

The Opportunity

Manv ecourses cost $80: this C-W course costs but $10. (That pays for all booklets,
Hj)Lle.I helps and charts.)

CA U by preventing you from burning vut tubes will save you twice its cost during the
first n mnnths af C-W operation.

(- (" by preventing you from buying unnecessary apparatus will save you four times
its cost within one year,

Send your $10 today and begin the course at onee. Mr. Brown Landone, 10th floor,
Tf hard up, send $3 and I'll hold a course for you for 15 West 44th St,, New York City.
3 weeks; then send $7 any time within three weeks. Enclosed please find:
But, if you can’t dig up the $7 in 3 weeks, I'll return $10, for which &llease send me a C-W (1 or 83,
vour £3, for 1 can sell that course to someone else, to reserve a -  for 3 weeks, in accordance
From the service standpoint, 1'd like to have the 1,000 with QST ad
wotrses go o the 1,000 amateurs who are most interested. NAME . oirreeenrannnnreesansoes RN
¥From business standpoint, it makes no difference if you Street i e
or other fellow gets the set held for you, N terrreer e
CItY v vneriinsnens State. ., uiienranaan
SEND IN YOUR ORDER NOW FOR C-W C, e e e it et it o e e

BROWN LANDONE, 10th Floor, 15 West 44th Street, New York City
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ESCO

SENERATORB—MOTOR-GENERATORS ~ DYNAMOTORS
4 to 32 Volts for Filament.
350 to 2000 Volts for Plate

I |

—%

Capacity 20 to 2000 Waitts
LIBERAL RATINGS
Write for Bulletin #2371 Which Lists
200 Combinations.

Motors and Generators Developed and
Built for Special Purposes.

Pioneers in the Manufacture of High
Voltage Direct Current Radio Generators.

ELEGTRIC SPECIALTY ©O.

215 SOUTH STREET
STAMFORD, CONN., U.S. A,

TUSKA
Moulded

Variometer

MECHANICALLY AND
ELECTRICALLY PEERLESS

TYPE 200. PRICE $7.25
SEE THEM AT YOUR DEALER'S
INDUCTANCE DISTRIBUTIVE CAPACITY

OTHERS MINIMUM MAXIMUM MINIMUM MAXIMUM
Mo. t. 70.3 m.h, 940 m.h. 8.4 mmf. 44.1 mmf
No. 2* 75 bt 440 228 80,
TUSKA-® 70.0 1560 * 140 * B5, ¢
*"pil wound on QUTSIDE of moulded form. Notice the large distributive capacity

for range.

*Think how EXTREMELY low the DISTRIBUTIVE CAPACITY is in the TUSKA
VARIOMETER compared with the EXCEPTIONALLY WIDE range.
Send 5c¢ for C.W. and WVariometer Booklets

THE C. D. TUSKA CO., HARTFORD, CONN.
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STREeO

New type Shramco Reo, No. 90P.

I.5 ohm Nichrome resistance.

Current capacity 6 amperes

Price $2.00, 1 Ib. postage.
A BACK MOUNTED panel rheo- phosphor bronze blade. Base
stat, specially designed for 3%. Overall height 212", Hand-
the Radio U.V, 202 and other somely finished and accom-
transmitting tubes. Resistance’ panied by an unconditional
element (1.5} ohm) is “Ni- guarantee of complete satis-
chrome” wire, mounted on a faction. Get the most out of
solid block of asbestos. Allows your expensive power tube by
unusually accurate and delicate using a good rheostat. Order a
variation of the filament current. Shramco Reo to-day! Now
All metal parts brass. Spring ready for immediate shipment.

for your VT detector
and amplifier, wuse the original
Shrameco Reo, type 90. Similor to
the power tube type, but with «a
“Nichrome” wesistance of 6 ohms.
Price, $2.00, plus postage for 1 Ib.
"We also make the “Midget” Shramco
Reo, 5 ohm resisiance, 2%" bage.

SHOTTON RADIO MFG. COMPANY, INC.
P. O. BOX 3, SCRANTON, PA.

Catalogue “K”, listing u complete line of high grade parts at
reagonable prices, sent to any reader of QST for five cenis in stamps.
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YOU CAN NOW_ BUY “CONNECTICUT” RADIO EQUIPMENT
DIRECT FROM MANUFACTURER _

CONNECTICUT Sendmg Keys
For low power stations

10-W: as illustrated........... $3.00
11-W: without mounting screws 2,75

&7

: CONNECTICUT

CONNECTICUT - Head Receivers
. ~ - U, & Govt, S . i t,
Variable Condenser %ONIPEgTICET Sjtro;kes;;?v?bdosﬁiﬂ%iﬁdy i‘cii?\?:::;.

- § . oggle Switc 1856+-A with 2000 ohm receiv-
Cormapact,  Simple. 860 degree adjust- Forgfeceiving panel ors am; 8aft. cordm eceiv .$6.00

ment r{?“f,m’ll %Lgnal strength. ge.50 [0t ome mamg. ... 35c. 1857-A: with 3000 ohm res
€ or Tanel TYPe ....cnonnne : BE-T: tWO ZANR....obsen.se 70c.  ceivers wnd O-ff, cord. ... . 6.50
5014-W: head band oniy.... 2.00

f’rices's F. O. B, Meriden., Send for literature descriptive of our complete line of Radio Apparatus and
Supplies. Amateur inquiries especially invited,

CONNECTICUT zeczcrmic COMPANY |

Meriden

HEHHHE

Federal Standard Radio Accessories
Are Recommended and Endorsed by the Leading Radio
Engineers and Amateur Experimenters of the Country.

Federal No. 226-W Audio Fre-
quency Transformer gives the
Maximum Amplification with alil
types of Standard Tubes now on
the market.

“Federal No. 300-W Filter coil for o
smoothing out the Pulsatfions in
the D.C. Plate Voltage Supply in
Radiophone Circuits.

s ’ bly the most of No. 300-W
p 't is unquestionably the most ef- .00 o Filter Coil

fective filter coil on the market.

Aurj{?n élz':;q:‘éncy Ask your dealer for Federal products. If he does noit have them, %
Transformer tell us his name, g
Federal Telephoue and Telegraph o,
Buffalo, N. 1. 5

AHHE

= Manufacturers of Standard Radio Accessories. Send for Bulletin 102-W.B. & . Circular.
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RAC-3 AUDION

Price

AUDIO

AUDION

and

RECEPTACLE

$4.50

FREQUENCY
AMPLIFIER

RADIO
FREQUENCY
AMPLIFIER

AUDION
OSCILLATOR

Full Size

FIRST UNIVERSAL AUDION

Manufactured under DeForest Patents No. 41,387 and No. %79,532

RADIO AUDION COMPANY

90 Oakland Avenue,

No Radio outfit up to date without the RAC-3 Audion.

No need for buying “soft” or “hard” tubes.

RAC-3 Audions are interchangeable without necessi-
tating critical readjustments.

RAC-3 Audions are not critical to A or B battery
adjusiments.

Low battery consumption. Filament current 0.8 amp.
at 4 volts, maximum. Plate voltage Z to 22 volts.

Clear signals and great sensitiveness on long distance
reception.

Perfect oscillation for use in regenerative circuits.

Small size. Rigid construction. Non-microphonic. No
tube noises due to mechanical vibratton.

Radio Audion Company,
90 Oskland Avenue, Jersey City, N, I

Mail Order Coupon

Jersey City, New Jersey

Maximum insulation between filament plate and grid
terminals resulting from new type of tube and
receptacle.

No soidered audion terminals,

Maximum direct mechanical contact between audion
leads and receptacle clips.

Audion base caps and Receptacie block moulded Grade

. A Condensite.

Receptacle block is designed to permit built-up panei
construction for amplifier panel. Circuit connections
may be made from front, back or sides.

If vour dealer is not carrying RAC-3 Audions in stock,
send attached coupon.

Enter my order for........ RAC-3 Audions and.... .. .. Receptacles for shipment by return mail. Fer-
ward by Parcel Post insured. Enclosed herewith is Postal Money Order for 3............ plus 10 cents for
postage and insurance.

Name ... o ovriicvoonrrinerssne s e e Address . ...... . i i iai et . o
L T L T
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Feﬂo*w&! Only three 'Week@ more before
The First
National ARRL Convention
and

Radio Show

HRU the many years of amateur radio there has developed an increasing
I desire to meet the other fellows that are, like yourself, interested in radio
communication either as a pastime or business, And now comes a time
when your wishes shall be gratified.
For, in Chicago on August 30, 31, September i. 2 and 3, 1921, the American Radio
Relay League will hold a First National Convention and Radio Show, which every-
one is cordially invited to attend.
Chicago is itself a wonderful summer resort, offering every opportunity in any
sport or diversion. Ywou will never regret having spent part of your vacation here.
The details of the convention are exceedingly comprehensive and every minute
of the convention will be taken up with interesting and educational conferences and
lectures, being in all a most complete and co-ordinated program. Mornings, after-
noons and evenings are fully arranged for, so that vou will remember this con-
vention as some of the most enjoyable days of vour life.
There will be people that you know and many that vou do not know that will be
present from every district and city in this great United States. Probably the inost
important feature of the convention will be the huge banquet on the night of
September 3rd, and there should ke none failing to attend. Everybody from the
Young Squirt np to President Harding will be there to pass you the sugar and
tell you what a record station he or she is going to have this season.
The first day will be given over entirely to the arrival, registration and locating
of the many delegates. The program will start promptly at ten AM. August 31st.
so vou should arrange to be in Chicago some time during the previous day,
August 30th.
We have arranged to accommodate you at the finest hotels in the city, very rlose
to all activities, at rates from two dollars per day up.

From the moment that each delegate arrives, and they should not forget to bring
the ladies, until their depatture‘ the utmost of consideration will be devoted to
their safety, comfort and pleasure.

Convention delegates will be admitted to the meetings, lectures, sportive eu-
peditions and the Radio Show without any charge.

Banquet charges will be five dollars per plate, and reservations should be made
1rnmed1atelv with convention reservation manager,

N. C. BOS
118 No. La Salle Street
Chicago, [linois

{Make all remittances payable to Chicago Execuiive Radio (.}.mmcil,)

MAKE YOUR RESERVATIONS NOW!
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Wir. Manufacturer and Dealer

This 1s wvour final chance to grasp an opportunity of alifetime
-—~exhibit at
THE FIRST NATIONAL RADIO SHOW
Broadvvay f‘irmory, Chicago

August Thirty-First to. September Third

vt HE manufacturers and dealers’ exhibit at the First National Radio Show,
g-‘ which is to be held in conjunction with the convention, will be the most
i, spectacular conglomeration of modern radio equipment that has ever been
put on display under one roof. This gorgeous and pompous affair will be
well worth the trip itself.
The Broadway Armory, the most modern and largest exhibit and convention
huilding in Chicago, will be used entirely for this great show.
Divided into model exhibit booths and beautifully decorated in one accord, it will
equal in splendor any of the successful automobile shows. The magnitude of the
affair is positively stupendous. _
It will indecd be a great thing for the manufacturer and dealer, as it is held at a
time that marks the opening of a new and more active radio season. Business
conditions are rapidly improving and very. successful season is predicted.
In addition to publicity thru radio publications, ¢irculars and placards, the daily
newspapers with circulation aver the million mark will be employed to advertise
the show. This should-result in & daily attendance of anvwhere from three to
cight thousand of interested people. . The results to the advertisers, both direct
and indirect, will be unprecedented.
This is not a money making proposition and the booths are being sold on approxi-
mately a pro-rata basis, The convention delegates will be admitted without
charge. and the general public will pay an admission fee, Permanent passes will
be issued to exhibitors. The show will open- at the same time as the convention,
ien AM. August 31st, and evervthing must be in readiness the day before.
Here are some reasons why every manulacturer and dealer should be an exhibitor:
{t 1s the biggest affair that has ever been promoted in the age of radio. [t comes
at a time that marks the opening of the regular radio season. There will probably
be over ten thousand pedple reviewing. the apparatus. By personal contact with
the field which he is selling he may gain good will. The exhibit cost is low and
the results will be big.
Your mmpetltor may have an exhibit and if vou do not—well, think it over,
There will be every accommodation avail able for the exhibitor, delegates and the
zeneral public. The Armory is conveniently located near the three hotels at which
the majority of the delegates will stop. There are also excellent amateur stations
negr by which will supply both spark and phone transmission for the reception of
ibitors.

It will be 2 long while before such opportunxtxes as are here offered will again be
presented.

You are urged to address at once the show director,

'N. E. WUNDERLICH
4533‘No: Sawyer Avenue
Clﬁcago. Ilinois

MAKE YOUR RESERVATIONS NOW!
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Are You Obtaining Reliable

Results From Your Wavemeter?

* You can and will if it is equipped with the

Model 425

THERMO- GALVANOMETER

geale Jemmth 2 Current Squared Meter
*,5"‘"‘_‘;; m{g;:&t;{ «50 4 b, This is a miniature zize instrument especiaily
e Dl Biack designed to render the most accurate wavemeter

50 Seale Divisions service.

L

Its current consumption is very small—only 115 milliamperes being reguired
for full scale deflection,

its resistance is exceptionally low—4 ohms.

The scale is uniformly divided so that the indication is proportional to the square
of ithe current flowing.

fts high sensitivity makes it ideal for wavemeter application.

1t costs little more than inferior substitutes. May we gend you further information?

It is the instrument you need.

WESTON ELECTRICAL INSTRUMENT COMPANY

158 Weston Avenue, Waverly Park. Newark, N, J.

Branches in all Principal Cities.

SAG-RE-CO- PRODUCTS

Improved 8park Gap—entirely ma-
chined product. Provision made for
interchangeable and renewable teeth.
97 0.D.~—teeth 1/16” x 1’ special
aluminum alloy. XX grade bakelite in-
sulation. See cut in June QST

Introductory price $15.00.

Our mail order dept. can make immedi-
ate shipment on all standard radio tel.
and tel. eguipment with prompt service.

We handle the following and many other
makes of equipment.

Clapp-Eastham Acme
Electrose Mfg. Brandes
Chelsea John Firth
Back M iR Switch, Used & tor Federal General Radio
t .
m:";:tch ‘:gpieoyin;hgke‘lgte insul:.tion:x mar ﬁ(e;anxlne:-Morgan g:lfg:e:nthl Fibre
Price $4.00 Murdock Radio Corp. of Aum.
- ) e »
Saginaw Radio & Electric Co.
118 SO. WATER STREET, v o SAGINAW, MICHIGAN
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Important Reductions in Prices of

Thordarson Apparatus

Typ e “RS?”
Transformers

A non-resonant transformer with a lower
secondary potential designed {o give you the
highest possible power factor.

1 KVA 15000 VOLTS................. $30.00
1, KVA 10000 VOLTS. ..
14 KVA 8000 VOLTS.............

Ly e R B i G

[g
-
g
=

E “RS"

TYP
TRANSFORMER

Typ e “R”’
Transformers

The famous resonant transformer afford-
ing the highest practical voltages.

1 KVA 25000 VOLTS............... $40.00
35 KVA 10000 VOLTS............... 28.00
1, KVA 10000 VOLTS. .............. 22.00
Other Thordarson Equipment
POWER CONDENSER (.0018-.009 MF) . ... ......oovnve... $25.00
OSCILLATION TRANSFORMER .. ............ T 10.00
R8 ROTOR (8 TOOTH)........ e, 5.00
R16 ROTOR (16 TOOTH) . .. oo e e eeee e 5.00
R12 ROTOR (12 TOOTH) . ..o oot e, 3.00

{Specify diameter of motor shaft when ordering rotors.)

A POSTAL BRINGS OUR CIRCULAR TO YOU.

T T L e e ) MR,

Thordarson Electric Manufacturing Co.
§17 S. JEFFERSON ST., CHICAGO, ILL.

e
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EVENTUAL APPARATUS

_ [t is only a matter of time before il real amateurs and experimenters will reach
that stage where at least one jtem of their equipment must be the best obtainable.
j!L‘t: i then that they will turn to “WICONY” equipment—if not before. This is why
“WICONY” equipment is called “EVENTUAL APPARATUS.”

. To the amateur——as to all others——we sell only our high grade commercial and
(.w,overnmental type of equipment. It costs somewhat more, but is much less ex-
pensive than the types designed especially to meet the average amateur’s pocket hook.

It is the kind you will eventuaily buy—so why not now?

Address Inquiries To

* PACENT ELECTRIC COMPANY

150 Nassau Street, PISTRIBUTORS New York, N. Y.
WIRELESS IMPROVEMENT COMPANY
66 YORK STREET, (Manufacturers) JERSEY CITY, M. J.

DO YOU KNOW?

That the current put into your os-
cillation transformer often ex-
ceeds the 2000 ampere mark?
That if your O. T. is not wound
with sufficiently large ribbon this
current will be iost due to the re-
gistance of the small ribbon?
QOur DX-52 ogcillation transform-
er is built to take care of this
enormous current, being wound
with 23/ phosphor bronze rib-
bon, 4 turns on the primary and 8
turns on the secondary.

Agide from that it has bakelite insulation thruout thus insuring you against
possible leakage due to poor insulation.

Another feature is that the coupling is adjustable while transmitting or test-
ing allowing you to keep an eyve on the radiation meter.

4 large 114 wide clips are furnished free with this instrument DX-52 Price $2b
This is the (). T. used by 8ZR in their trans-continental transmission to &REJ,
BAK and TZJ.

Don’t forget our DX-51 Spark Gap and C.W. power motor advertized in the
March issue of @ ST. Price $30.00.

Write for our latest bulletin.
THE AMERICAN RADIO SALES & SERVICE CO.
GREAT AMERICAN BUILDING MANSFIELD, OHIO
Testing Station 8ZR
74 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




HERE’S $5 FOR YOU!

An Offer Without Any Strings

In order to start things going with a bang this fall we will credit
$5.00 on every order for one of our Z-Nith Regenerators or Amplifigons,
Type AGN-2 when such orders are sent direct to us, accompanied by
the attached coupon. Only ane of each of these incomparable in-
atruments sold to any individual on this offer.

The new type Z-Nith
Regenerator, equipped
with long wave attach-
ment with maximum of
1000 meters and 180
degree coupling adjust-
ment. The best regener-
ative receiver on the
market today for spark,
W or radiophone re-
eeption.

Z-NITH REGENERATOR

Regular Price $55.00 with coupon $50.00

! The new type Ampli-

figon Detector - Ampli-
fier Type AGN-2, equip-
ped with special high
voltage cut-off switch,
non-squealing amplify-
ing transformers, varia-
ble grid condenser and
plate potentiometer,
Ideal for use with any
tuner or regenerative
receiver on the market.

Z.NITH AMPLIFIGON, TYPE AGN
Regular Price $89. 25 with coupon $84.25.

THIS OFFER GOOD ONLY DURING MONTH OF AUGUST

Write now for Bulletin F-21 describing these instruments and take
advantage of this opportunity.

Chicago Radio Laboratory

6433 Ravenswood Ave., Chicago, 1lls.

C R L THIS COUPON WORTH $5.00

6438 Ravenswood Ave.,

Chicago, 111

Gentlemen s

In accordance with your wonderful Awugust offer enclosed find $.in. .

for which send me one
Name .
Address

Town ...

ALWAYS MENTION QS T WHEN WRITING TO ADVERTISERS
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ORNIC [

Sheets, Rods, Tub
i TR 1 Attachment

Redmanol Resins

i

ingiet om getting the best insulating malerial
in your equipbment and apparatus,

FORMICA is approved by the Bureau of En-
gineering, U, 8, Navy, and is used by the lead- i
ing manufacturers of radio apparatus. 7

Highest Insulation Resistance
Lowest Power Losses
Splendid Appearance
Excellent Machining Qualities

The following dealers can supply you Fatent Applied For

with FORMICA sheets, tubes v”ld 8 There is Do set in existence that is not im-§
rods. § proved wonderfully by the addition of this little §
- ) § device. In tuning CW and radiophones, a difficulty |
Manhattan Electrical Supply Co., glten ﬂggor:;scgl V«Fth the star;gard cnnden%ﬂ' ;: I
; e impossibility of securing that exunet sdjust- |
17 Park Place, New Yorly, N, Y. g ment required to bring in the music clearly, andj§
Clapp-Enstham Company, fims. ol frosbiesnme i abeoncering farivive |
o a . | screec ¢ ark stations on vegener- &
139 Main 5t., Cambridge, Massachusetts, ative sets using variometers, it serves to sccure
The Radio Electric Company et o wpiil overs Wb the sianeard "l i vhene B
. . spill over. Wi e standa ial & exe [l
3807 Fifth Ave,, Pittsburgh, Pa. | troubles are experienced time and time again. The @
Pennsylvania Wireless Mfg. Co., f‘;;;'se";f;“;:im%ﬁa%h"‘f“t "hmi'n;t:" i”’r“‘ “f‘“{'{u"

YV meang o e dia. e 1 (-3

507 Florence Ave., New Castle, Pa, veruler button s pressed forward, und a slight
Radiolectric Company, B i il of clonrmens i chtamanie Sy |

. ; 8 a s Ho inable by 'S

819 Huron Road, Cleveland, Ohie. first (sltd,ms’tmm(;t:g Alv;‘tual measurements show that
H facturin Co. f it will tune 1 o 15 Limee more securate than
The erd;:" tManEn:.'c ng : | straivhi dial adjustment., Think of making vour re- @
anton, 10 B ceiving sel more than ten times as efficient at a
The Precision Equipment Co., P%sélrgpz;izggting # fractional peveentage of ifts
2437 Gilbert Ave., Cincinnati, Ohio g nres o B :
Detroit Electric Company | K-35 Vernier Attachment, complete, |
434 Shelby Street, Detroit, Michigan | <8¢ or & for $2.50 §
The Wireless Shop, ol C b and duoiator ;l" ‘

H sizes o oney«¢om an uoiater. coils
5{13‘?;;:1&;:“‘&2%&2:“5{:’ fully mounted, at regular catalog prices less 2}5“: k
? ]
Leo J. Meyberg Company, K-30 Rotary Spark Gap ............... $10.50 8

428 Market St., San Francisco, Cal. B Open type with ten point wide tooth rotor. Steel
. ) . § shafts and pressure feed grease cups on bhoth bear- j
The Formica Insulation Co. e o m . srash

. -31 Pane ount eostats . .............$1.35
CINCINNATI, OHIO. . 6375 B

K.32Amplifying Transformers .........,, $3.75
3 for $10.35. »

i $1.667.00 Deforest i K. W, Oscillion Radiophone §
& transmitter, compiete with motor generator and @
bulb. Reason for selling, installing 1 KW, set.
Guaranteed in good as new condition. Bulb only |
& burned 75 hours. Write for detaﬂs. iy
f Priced, F. . B. Rock tsfand .... .....51,100.00

O

§06-11-514 Best Bldg. Rock Island, L "

ge Spark and R.Ecewmg
W, eatalog, vr e for

Hend Be for onre 5
Fquipment Catalog, ic
both.




MAIL ORDER
“SERVICE”

Reg. 1.8, Trade Mark.

WE SHIP SAME
DAY ORDER IS
RECEIVED

Our large stock of all reliable makes of Radio apparatus enables us to make im-

mediate Shipment of your orders.

ANTENNA SWITCHES
Murdock, 3 pounds..... easersana eeooe 3420
Clapp-Eastham, 10 pounds.............12.80
AERIAL WIRE
7x22 tinned copper
100 feet 2 Ibs..............c000ntn $1.285
200 feet 4 lbs..... eesertosiaro e &40
BOO feot & 1BS.....00uvvevervenss, B5.00

AMPLIFY!NG TRANSFORMERS

AR Co. {1 Ih)eivorivoioninrnses viee  38.00
Federal (llb) ........ Ceresscsiroseseaas 7.50
“B” BATTERIES

Radisco No. 1 {2 Ibs.}........ casans ... 3180
Radisco No. 8 (8 Ibs.)....o0veuesnn ... 288

Everuiy Storngo Battory
prices on application

CONDENSERS TRANSMITTING. (Dubilier)
Ne. D-100 250 W. 10,000 V., .007 F....&lb.
Ne. D-101 500 W. !4000 V. 30
Neo. D-102 1000 W. 21,000 V 007 MF 1. X
CONDENSERS (Low voitage)
Western Electric 1IMF 500 Volts. ..
Western Electric 2MF 500 Volts. ..
No. Z1AA Western Elec. 1000 Vol
No. 877 Dubiliers .002 1000 V. .....
CONTACT POINTS
P Neo. 1,
CP No. 4,
TP No. 5,

Ne. 5
No. €7, 3” with knob.
No. 88, 37" . ......0:
WNo. 69, 3747 with knob.........c00000. 1.70
Postpaid
GRID CONDENSERS
Radisco, Postage 3¢.........00000:. . 7
i‘sROUND OUTFIT
Consists of SPDT 300 AMP Switch, 25
fest No. 4 wire, cilamp and cleats
prepaid . ......... seerrecenna s . 37.00
JACKS AND PLUGS
Federal Closed Circuit....
Federal Open Circuit.
Federal Double Circui

Faderal Plug. ..
Postpaid
LOOSE COUPLERS
-Eastham Radiom........... BN 314.00

M ke Bdd. . ..iaiiiinieann vereeses 300
DACILLATION TRANSFORMERS

Radisco No. B...coocivinvcnrsnnsranas $18.06

Via. Express collect only

ROTARY SWITCHES

Clapp-Eastham No. 19........ eeeneess 3100
Clapp-Eastham No. 194............... 35
Corwin No. 1......:c00000 seaesacsenas ]
Corwin No. 2. .....cc . ciariconicssnes 85
POBAED .....cccosierennsivoonsencons 08

REGENERATIVE RECEIVERS

Ne. CR-1 Grebe 175-680 Meters....,...3$90.00
No. CR-2 Grebe 175-680 Meters. ....... 48.00
N.M CR-3Grebe “Relay Special” 175-680

aters
No, CR-3A Grebs With  tube cuntrol
175-375 Meoters ........c.ccc000000 45.50
No. CR-3 Grebe's “Super-Special” 175-
3,000 meters, tube control, seif-con-
tained. A Complete receiving set. Just

ORIt c.oeveneesaan P vere s 80.00
RECEIVERS
Murdock Ne. 88, 2000 ehm............. $4.50
Murdock Ne. 58, 3000 ehm............. 5.80
Brandes Superier ........ ceeriiener s 7.00
Baldwin € ........... e 16.80
Baldwin E,, improv-d ........... N 20.00
Brownlis maw .........c.000000000 v, .12.00

Shippin; weight, 2 pounds
RADIO CRAFTS PRODUCTS

DOtector .cosvercorcsscrscsssnniesos . $16.00
Twe step Amplifier ..... Creer e 50.00
Detector and one step ...c.......u. ... 45,00
Detector and two step .........ccn0n 70.00

Postage Pmd
Regen. PRoceiver, 150-600 M.......... $80.00
Regen. Receiver, long wave type ...... 148.00
TUSKA C.W. APPARATUS
181 Coll (2 lbe).......... [N $7.80
182 Coll (2 Ib&).....c.0oivncnnvnnnrnnns 10.08
183 Coil (3 8).......cvvviicnvennnes 12.50
170 Filt. (8 Ibw)............oivevnnss 18.00
VACIUM TUBES
No. UV-200 Radiotron, detecter...... ... $8.00
NO, UV-201 Radiotron, amplifier........ 8.50
UV Z02 Radiotrom, 5W. power......... 8.00
UV 203 Radiotron, 50W. power........ 30.00
UV 204 Radiotron 250W. power......... 110.00
YARIABLE CONDENSERS
ARCO, 001 ..... PR ferees v eer.$6.25
ARCO, D008 .....v0ccennnn SN 5.00

With No. 87 Din.l wdd Lol 1.00
Murdeck 388 ............ ... 478
Murdock 387 .. . 475

Murdock 368 ...... 3.75
Clapp-Eastham #00 ..
Clapp-Eastham 300A
Clapp-Eastham 800B .
Complete with diat
Shipping Weight One Pound

VARIOMETERS
Radisco No. 2.............0.0s cieeans s 3700

Radisco No. iD.............. viiesser. 850
3 pounds

VARIO-COUPLER

Radisco No. 3............. [ os. B7.50

Radisco No. 3D........... cesarens ver: 8.50
3 pounds

Philadelphia School of Wireless Telegraphy
Note New Address v

1833 Pine St., Philadelphia




A NEW KENNEDY VARIOCOUPLER

Another Mark of Progress

Pogsesses many outstanding features
among which are:
1. Coupling variable progressively through sn are of 180
degrees.
#,  Figtailed connections to rofor, No siiding contacts,
#, Hecondary mounted concentrically within primary,
4. Frimary inductance provides for single turn variation.

Light and compact but strong and rugged. (Weight only
12 ounces.;

6, Highest grade materials, Made of formica, brags aund
double cotton covered copper wire.

7. Minimum solid dieleciric in electromagnetic field.
B, PRICE . iiveviniiinnsornnooesrsncs Caeaes e e .$7.50
With Kennedy bakelite knob and dial as illustrated ..... s e s . 8.7

THE COLIN B, KENNEDY

RIALTO BUILDING SAN FRANCISCCO

STOCK REDUCTION SALE—ALL PRICES SLASHED

tn order to reduce our enormous siock during the summer season we are offering the KRadie
amateurs bargains unheard of before. All of the eguipment Usted i of standard manufacture
and is still being =old at the oid prices by the manufacturers and other dealers. We simply
are over-stocked and in order i0 secure room must sacrifice the apparatus ait great price eone-
cessions. To show that this sale is bona fide we guarantee each srticle sold against any further
price reductions for one year frowm date of sale, These prices will be effective from date of the
issue of this magazine to date of following issue, in other words for one wmonth only. All postage
prepatd during this sale,

RHAMSTINE* Amplifying Transformer

Regular price - - - $3.50
Sale price - - - $3.25

List Sale

Price Price
Acme fully mounted 1 K. W. sending transformers.. 3$45.00 $40.00
Asme fully mounted Y4 K.W. sending transformers. ., 22.00 19.50
Acme semi-mounted 14 E.W, sending transformers.. 18.00 18.00
Acme fully-mounted ¥ K.W. sending tramsformers. . 16.00 14.50
Aceme semi-mounted i K,W, sending transformers,, 13.00 11.50

Electrical Specialty #117 detector.............. =215 1.70
Electrical Specialty 7-110 detector........... oo 210 1.85
Electrical Specialty #1158 detector. ... ... .... . 16O 1.05
flectrical Specialty M-480 2000 ohm receivers,. 6.25 4.50
Electricai Specialty M.481 3000 ohm veceivers,. 7.50 £.00
Electrical Speciaity L-104 Regenerative receiving
transformer ... ....ccionaa e iona e Cieaaaaa . 2850 22.00
Electrical Specialty L-103 Regenerative receiving transformer. 17.75
Electrical Specialty L-102 “Standard” receiving transformer....... 1495
Electrical Specialty Double slide tuning coil, . oovvhoiinonviiennns 3.50
Electrical Specialty -+121 fixed condenser........... <.o0ss0n . 1.00
Electrical Specialty #122 two capacity fixed condenser..... ... .....c.ccoovvenve. 180 1.20
Electrical Specialty 3 123 two capacity fixed condenser with switch............... . 2580 1.86
All DeForest d 8 25% di t from list prices

©

ELECTRICAL SPECIALTY CO., 48-50 South Front 5t., Columbus,

78
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A New Advance

in Wireless

You can feei a sense of absoiute security
when you protect your Wacuum Tubes with
*RADECQO"” Safety Fuses. No matter what
abnormal amperage is set up~gr how, it is
IMPOSSIBLE {0 burn any bulb filament out
accidentalfy when you bave the “RADECO”
Safety Fuse on the terminais.

“RADECO” Safety Fuses are used by thous-
ands of Radio men, both amateur and pro-
fessional, in the United States and Canada.

A% a few cents costs this small device pro-
jongs the life of any Vacuum Tube indefinitely.
Simplel—just slip fuse directly on the filament
terminals of any standard bulb used in any
standard socket. The “RADECO” Safety Fuse
does not reduce the efficiency of your set.

“RADECO” Safety Fuses may also be used to
protect meters and any wother delicate electri.
cal instruments.

We szell standard Radio equipment
ol every description. Orde. fromany
standard catalo; Immediate deliveries

Radio Equipment Go.

630 Washington 3t.
Boston, (4th floor) Mass.

Order By Mail

1f wyour dealer cannot
supply you with “RA-
DECO” Safety Fuses pin
one dollar to this ad-
vertisement, stating sizes
wanted. and receive four

\

\\

\\

\

N

Patent Pending

See your dealer today,

Sold by dealers

1 oy '
RADECO? Safety Fuse
Vou are far behind the times, and open every minute to loss,
if vour set is not equipped with a “RADECO” Safety Fuse,

$1.00

ALWAYS MENTION Q $ T WHEN WRITING TO ADVERTISERS




THE DIAL

The now f:fnilcﬁst‘%ngM%TE&ﬂriometvr has This 3" knob snd dial is vur own preduct
met with a tremendous sale, thousands being heavy Ibmzs ldi‘;ﬂ' b?"k ;.-x:dlzgd f';?":ih’f;;'m?o;
in use, by those who kpnow the guality of ?”hc}"f’,“ Low 7 diameter. suppliea ¥ 8
a; p-ﬁast‘ham products shaft only, This dial eannot chip or warp and
‘ﬁm}.’ fete with knob and dial $6.50 will run true. Its beauty is in keeping with
Wit.!l:out knob and dial,............0" 5.75 the hest products of the instrument maker,

ek with Loveh e dial Price dial and knob #F800H complete.  $0.78

Variocoupler to match with knob and dial 7.50
Complete ealalogs sent for 6¢ siamps . ; . .
Patronize wvour loeal dealer: If he won't supply our material your order will receive immniediate

Fuctory atteation.

CLAPP-EASTHAM CO., 114 Main St, Cambridge, Mass.

Headquarters for Radiotron Tubes. All types in stock.

CW CW CW CW CW CW CW CW
Prepare for the bad radio seagson by installing your CW outfit now,
It will carry thru summer static and is ideal for relay work.

OQUR NEW C-W
CATALOGWILL
BE THE MOST
COMPLETE AND
BIGGEST — CW
ONLY.

OUR C-W CATALOG
WILL BE READY
ABOUT MARCH 15th,
SEND FOR YOUR
COPY NOW.

oW Inductance No. CW-100 shown above, mounted on Formica
exclusively—25 turns edgewise copper strip 3/16 x .050” complete
with connection elips, $10.00.

Send 15 cents for catalog, which amount may be deducted from
first order of One Dollar or more.

"8ZV"  WIRELESS MANUFACTURING CO. “8ZV”

CANTON, OHIO
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“-best I ever tried”

“The last vacuum tube you gave me [ find that it works the
best I ever tried, it also oscillates fine, and sure can hear
C.W. and spark stations loud and clear. The filament
works around 334 volts.”-—Signed Stephen F. Pitoniak,
12 Valley Rd., Albion Pl., April 25, 1921.

Use A.P. Tubes and you will be equally enthusiastic. Use
A.P. Tubes for efficiency, use A.P. Tubes for sure results,
use A.P. Tubes for better results. There is an A.P. Tube
for every purpose. Use only A.P. Tubes.

A-P Tubes are licensed by the Radio Corporation of America under the
DeForest Audion and Fleming patenis for amateur and experimental use
in Radio communication.

E A-P
\ L THE A-P TRANSMITTER TUBE
AMPLIFIER-OSCILLATOR ELECTRON RELAY

iH

THE A-P VT

—an  efficient  undamped
=—-the amplifier used by the ..the mosi sensitive detec- wave transmitter for use
U. 8. Navy. “‘Use the tube tor of spark signais known in radio-telephony. Price
the Navy uges.” Price $7. to the radio art. Price £6. 27.50.

Order from your dealer or write direct. And for the hert book an Radio ask your dealer
for “Elements of Radiotelegraphy,” by Lieut. Ellery W. Stone, U, 8. N., or order direct from—

The Atlantic Radio Supplies Co. 8 Kirk Place, Newark, N. J.
The Pacific Radio Supplies Co. 638 Mission St. San Francisco, Cal.

i ‘,,. \ VR \ L T \:\‘m\,mﬁ\ \\,\\{\\_\,}:\Qé\\‘\\ \“ ‘\\‘ . o
\\\\\ \ “ \ \ &\\\\\\.\\”i\\ \\‘\\\\\ & & \\‘
LR PEILIC)

\ \ RN L ‘\\‘ Q{&s%
DTN T I
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Members of this association participate in the in our profits. Order direct from this ad or send
profits which have scerued through their own s stamp for full parnruiars HRemember “We iake
and {ellow amateurs combined purchases, In  pride in our service.” The items listed below are
addition to this dividend our service is unex- but = few of the ilems which =are carried in
celled,  You also can secure this service and share atoek.

RADIOTRON TUBES Chelsea No. 4BD with dial J. J. Nightingale 1’alringoubler 5.00
UV-200 Gas Content Detecor  55.00 1onobem ki e " G4y ';ﬂ',: 486 Murdock o or B Variometer | o
UV-201 Tliotron Amplifier..6.50 © 5 770 “°7 475 Murdock Variocoupler No, 346 8150
VV-202 & Watt Transmitter, 8,00 Murdock No. %67 00,’ e
{We wupply full directions eased v 450 AUDION CONTROLS
with either detector or am- cTTrrrrerrreerree lapp-Bastham ZRD detector
plifier.) TELEPHONES panel ....... L. 812,00

Acme Y-1 delestor . L. 10,80

AMPLIFYING TRANSFORMERS ' Thhan' Superior with Navy Adams Morgan No.

Clapp-Hasth type () - Brandes Trans-Atlantic with
N imiag A fype QO un- o LYY Band . 12, C. W. TRANSFORMERS

Clapp-Eastham & s Brandes Navy type with Navy Acme 200 watt mounted. .. . §20,00
mounted . 650 _ Band ... <14.00 some BG watt mounied.... 15.00

Acme AY with bmdmg postﬂ 5.00 Western Blectric type 10024 15.00

deme core & coil assembled 4.50 Murdoek No. 56, 2000 ohms 4,60 MODULATION TRANSFORMERS

%,},/ne 132 Ifu"v mounted. ... 7.00 Murdock No. 55, 3000 ohms B.50 Arme A-% gemi mounted.., £5.00
q ist Price,....... 7.04 M )
Mtg. by Hadio Corp. of Am. S‘:‘OR; W:"Ewi? MATERIAL CHOKE COILS
erica. Clapp-Eastham ZRV Variom- i i c0i
cter, without diaf. .. .... 85,76 o0 W gome cull:
CONDENSERS Clapp-Hastham ZRV variom- o 500 M.A. single coil.
&C‘!nnnecﬁgcug (()l(())]l encalsed e .$¢y.»0 C‘aD;tE:;thamm%RCmV'ario. 650 £og M.A. double
Jonnecticu panel type.. 6.50  coupler. with knob & dial 7. :
Chelsea No. I encased.. ... 5.00 Clapp Rastham SRC Vare FILAMENT HEATING
Chelsea No. 2 encased 4,50 coupler, with switeh M\d TRANSORMERS
Chelses No. 3BI) with dial pointg . 00 76 watt mounted.......,$12 00
for panel.........00000,, 4 £, N\ghtmga&e Variometer 450 150 watt mounted........ 6,00

MUTUAL PUR(‘HASERS ASSOCIATION

DGP- s i 2 Stone Street, New York City

VARIOMETERS
onlyr $5.00

Rotor and Stator of hard maple, will
not warp or shrink: brass Ewarings :
accurately made. Size 4%)7x43) " "x3"
Made in two sizes, 18 wire and “0 wn'e
for plate and grid.

Wave length 150 to 750 meters.

‘ Dealers Have You Qur Proposition?
VARIO - COUPLERS  [VIRELESS CATALOG @ oin brings new

Pnce inoge-leaf catalog-—1K0 pages ;rwmg oW, Hook-
p s ups and all instruments needed for wireless re-
For panel mounting Rotor, ceiving wnd sending zets...u broad range of
hard W()Od, primarv. Formi- Erices—-plac&e‘,‘ ‘nn gn”xyzailini list
. A 5@l o veceive regular bulletina. keepe
ca Tmeg’" tappe}d for 1 ‘{nd ing you posted on latest deveiop- C
6 lurns. Base inciuded for mfntg in miraleaa ielegraph and
table m ting, Brass bushe telephone, lilustrations and prices
ta le mounting Brass bush o iatest  MAGECO  pparatus.
mngs, Write ioday, Idc.
o
T'he Marshall-Gerken Co.
128 RADIO BUILDING, TOLEDO, OHIO
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“Announcing the

/OCA

PRICES

Vocaloud, Station
Type, in polished ma-
hogany c¢abinet, as
shown - - $30.00
Vocaloud, Labora-
tory Type. mounted on

adjustable base. $25.00
Saco-Clad ampli-

fying transformers, $5.00

FIRCO Audion Detectors

and Amplifiers

Radio Frequency amplifiers
High Voitage Units

et ane pridury rollaney
Haldwin Phones
wirco Vocaioud
Sace-Clad Transformer
tirco Accessories
Fadster Decremeter
Gaibt Scientific
instruments
#idredge Meters

Cendss idually caitbrased )

o=y

VOCALOUD
and three steps of Saco-Clad amplification

pick up fight story clearly for 35 hearers.

N THE afternoon of July #nd, an amateur in Flushing,

L. I. entertained 86 friends with the blow by blow story
of the championship fight, direct from the ringside. He used
3 steps of Saco-Clad amplification and a Vocaloud. Fvery
listener heard every move of Dempsey and Carpentier per-
fectly. Even the gong at the beginning and end of each
round was clearly distinguished.
The RBaco-Clad amplifying transformers produced no howl-
ing whatever. The Vocaloud re-created the words so per-
fectly that the speaker’s voice was recognized.
iFor really amazing summer-time results you foo, should use
Baco-Clads and a Vocaloud. Every Saco-Clad is completely
shielded by %" of metal. There can be no magnetic leakage,
and six steps have heen used without howling.

Eramine Voecoloud and Saco-Clad ot gour radio

dealer’s. Or send 2 vents for leajlets to

John Firth & Company, Inc., 18 Broadway, N. Y.

N A TN 4 T\

—

PRADI

"QUIPMENT

Brownlie Phones
w

Pioneers~since 1901
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PRICE REDUCTION OF TUBE SOCKET

Tha cver in-recsing demand for our universai tube sock-
ot has enabled us to reducc the cost of manu-
facture and correspondingly the saie price.
The same high quality of material and work-
manship will be rigidly adhered to.

These rockets are adapted to any of the standard Amer-
ican four prong tiransmitting or receiving
tubes. They are adapted to the Western
Efectric ¥T-2 tubes as well as to the Radio-
tron UV202 tubes, The contact springs are
sufficiently rugged to carry the filament cur-
rent of the Ave watt transmitting tubes with-

TYPE 1568 SOCKET out arcing.

POSITIVE CONTACT SPRINGS
RUGGED, ATTRACTIVE, RELIABLE

Price $1.50

SEND FOR FREE RADIO BULLETIN 809Q.

General Radio Company

MASSACHUSETTS AVENUE AND WINDSOR STREET.
CAMBRIDGE, 39 MASSACHUSETTS

Standardize on Geveral Radio Equipment Throughout.

POPULAR DEMAND!

N

TR Commmisi”

] Results in our placing before the Amateur the parts of the now famous “CINO”
Regenerative Tuner, made Natiopally famous in sixty days!

Variometer Formsonly. ... ............0o0evue.ns .. 82.50
{2 Stators, ! Rotor and wmdmg form)

Variometer wound, not assembled. ...... PN 4.50
YVariometer completely assembled.......... e e 6.0C
Wariocoupler parts., .. ................ e i n e 2.50
Yariocoupler completely assembled. ......... . cenes. 6.50
Formica panel drilled and engraved. .............. 5.00
14 Contacts......... 56c¢. 2 Switches, ., .......... 1.20
Option of Corwin or Chelsea dials at list

CROSLEY PORCELAIN SOCKET..... e e .60

Winding specifications and drawings furmshed

We carry complete line of Standard accessories,

CINO RADIO MFG. COMPANY N 0
218 West 12th Street. N
CINCINNATI, OHIO. 8XY
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KENOTRON
1.V, 216
20-Watt Qutput
PRICE, 57.50

ALWAYS MENTION QS T WHEN WRITING TO ADVERTISERS

HE least expensiveand the mostsatisfac-
tory method of obtaining a direct-current
source for plate-excitation is the use of A. C.
with Rectifier Valves.

Two types are available for use with Radiotrons.

Kenotron Model U.V. 216 is especially designed
10 operate with Radiotron U.V. 202, the 5-watt
transmitting tube, Filament requires 7.5 wvolts at
2.35 amperes. The A, C. input is 550 volts. The
output of this rectifier tube is 20 watts at 350
volts D. C.

Kenotron Model U.V. 217 is designed to operate
with Radiotron U.V, 203, the 50-watt tube. The
Filament requires 20 volts at 6.5. The A, C. input
is 1250 wvolts. The output of this rectifier tube
is 150 watts at 1000 volts D. C.

Our Standard Porcelain Socket, Model U. R. 542
at $1.00 will fit Kenotron U.V. 216, while & larger
socket of the same type, Model U. R. 541, price
$2.50, is required for Kenotron U.V, 217.

The Radio Corporation’s tubes are covered by pateuts dated
November 7th, 1905, January 15th, 1907, and February i&th,
1908, as well as by other patents issued and pending. Tubes
licensed for amateur and experimental work only. Any other
use will constitute an infringement.

A complete line of radio telegraph and telephone sets
for amateur purposes will soon be on the market,

For detailed data see your nearest dealer or write
direct to

5 2N

Radio St Carpomilon

Sales Division, Commercial Department, Suite 1803
233 Broadway, New York Clty

KENOTRON
u.v, 217

150-Watt Qutput
PRICE, $26.50 "
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available for this issue.

6500 meters.
at the following prices:

own variometers.

per Ib. $0.38.

Complete Varlometer, $5 00.

You can save 75% of the cost of your receiver by winding your
Full winding directions with each set. Dealers write
for exceptionally attractive proposition.

SPECIAL OFFER OF AERIAL WIRE
While it lasts, No. 14 pure Copper Antenna Wire, 80 ft. per 1b.

J-RAY VARIOMETERS

We regret that cut of our IMPROVED Variometer is not
Faultlessly and accurately turned out of
non-shrinking MAHOGANY wood, this new var jometer fully up-
holds the J-Ray standard of perfection.
Offered in both complete and knocked down form

Inductance ample for

Complete Variometer, Unwound. ... .................... Each $1.90
Same wound, but unassembled {grid or plate}................. 3.80
Wariocoupler, primary tube {Formica} wound and tapped.... . 1.75
Variocoupler, secondary ball, unwound ..................... 5
Samewound . ........ ... ... .. e e 1.30

Vdrlocoupler, $4.75

We will appreciate your order for Radic Supplies—Prompt Service.

J-RAY MFG. CO. 2131 De Kalb St.

Manufacturers of Improved Radio 4pparatus.
Write for Rotary Spark Gap Bulletin 1, Illustrating 4 types of Improved Rotary (Faps.

St. Louis, Mo.

OMAHA

Now has good Up-to Date stock of

WIRELESS

Apparatus and Supplies.
We are AMRAD stock dealers

also a good line of Aerial Equipment, A.A.
Transformers., Brandes, Baldwin, Delfor-
est, Federal, Firth, G. A., Murdock, Radio
Corp.,, Remier and Thordarson Apparatus
and parts,

aenuine Bakelite Panels cut to any size, in
147, %7 and %" thickness at Z¢, 3c and 4e

per square inch.

WOLFE ELECTRIC CO.

313-5. 17th St Phone Atlantic 1414

ANNOUNCING
Opening of the New Salesroom
and Laboratory

of

RAY-DI-CO
the
“HOUSE OF BETTER RADIO”
Saturday, August 20th,, 1921

where a complete line of standard
apparatus, parts and materials will
be carried.

To the amateurs we extend a hearty
invitation to call and “get acquaint-
ed.”

Mail Orders Given Prompt Attention.

RAY-DI-CO
{Ray-Dee-Ko}
1547-D N. Wells St. Radio 9AG Chicago, Il

“We'll look for you at the First Nationali Conven-
tion, Aug. 30-Sept. 3rd., Chicago.”
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AT

INSTITUT]

899 BOYLSTON ST.
BOSTON, MASS.

SUMMER CLASSES'!

This ‘year the EASTERN RADIO INSTITUTE will conduct their
SUMMER CLASSES as usual. New students may begin to advantage in
the DAY or EVENING school on any Monday. Special effort will be
made to give every possible assistance to those desiring {o accomplish
the work during the Summer months and in this respect our DAY achool
offers unusual advantages.

For the last few months we have been telling yvou of
the “RESULTS” accomplished by the EASTERN RADIO
INSTITUTE. This month we want to tell you of its

“ADVANTAGES.”
“RELIABILITY”

Founded in 1913, Ninth Successful Year.
“FACULTY”

AH Experienced Radio Men.
Each Instructor a Specialist in His Department,

“EQUIPMENT”

Latest Spark, Arc, and Wireless Telephone Sets,
Only School in New England with “Federal Arc Transmitter.”

“INSTRUCTION”

The most Systematic, Comprehensive and BEST Radio Course of Any School
in the East.

Only School in New England giving “Arc” Instruction upon Actual Apparatus.

“POSITIONS”

Successful graduates of the EASTERN RADIO INSTITUTE are found in re-
sponsible radio positions all over the World~—Radio Inspectors, Superintend-
ents, Shipping Board Radio Supervisors, Engineers, etc.

“SERVICE"”

Remember—Our Organization with over EIGHT years of Continued RESULTS
and SUCCESS is behind every student who enrolls. If you want to become
a Commercial Radio Operator let us train you. Just join our SUMMER

CLASSES!
Our latest illustrated prospectus is free. If vou cannot visit the
Institute send for ome. F. D. PITTS, Director.



THE THING ™AT APPeais 1o,
SERVICE

WE ARE PLEASED TO ANNOUNCE THE OPENING OF
A NEW SALESROOM IN LOS ANGELES

Leo J. Meyberg Co.

We issue a 200-page THE LARGEST AND
Wireless Catalog. It's MOST COMPLETE

yours for 35¢ in stamps .
which will be refunded STOCK OF RADIO

with your first $1.50 APPARATUS ON THE
purchase from us. PACIFIC COAST.
752 SOUTH LOS ANGELES ST. 428 MARKET S8T.
LOS ANGELES, CAL. SAN FRANCISCO

r LONG LIFE—CLEAR RECEIVING

are the features of

BURGESS “B’> BATTERIES

All sizes from the Navy type down to the
Baby “B.” With and without taps

Send for catalogue

BURGESS BATTERY COMPANY
Harris Trust Eldg. po b CHICAGO

We have a limited number of
SPECIAL SPARK GAP MOTORS

Complete as Illustrated.

110 veilts Laminated  field
1-12 H. P, Py and Armature—
1

3 * smhaft, N Heavy bronze
5 i Posi- A ) i
Specify paid bearings-—Quiet
A, Coor D O, T,oE, AL running.

Hend us wour order at onve before these
i e - : 3% e P
“Satisfaction (Guaranteed. remarkable motors have all been seld.

Empyrean Radio Company 159 N. State St. Chicago, Ill.

3

Newt month—zsomeiling youw'll evenlually need-——watch for it.
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RADIO APPARATUS

Distributors of Reliable Radio Apparatus to Schools, Colleges,
Radio Clubs and Expenmenten All Over the World!

“PITTSCO”
Service Reaches All
Over the World! Why
Not Let It Reach You?

“PITTSCO”
The Sign of Service!
All We Ask is a Chance

to Prove It!

RECEIVING APPARATUS ’ (New Engiand distribut G
AMPLIFYING TRANSFORMERS N nd fetritutors of Grebe apparatus.

No. UV-712 Radio (‘orporahon. new type .....
. ,just out, very efficient, Ceeseatrese WJ)O ANTENNA WIRE

“Pittsco”™ No. 14 Hard drawn copper, per

No. 281-4 General Radu» new type 5.00
No. 226-W Federal, mounted.......... 7.00 T00 g PEr B et S0
No. RORK Grebe ?%Pﬁgeﬁ),%%tsh automatic “Plttncn %n;’:’:a.n‘d No. 22 tm;‘;&,é‘l";’;‘;‘:' 00
. hl;.{ra;;% rontg-oll; v and bwd b in 00 }targ&ld?% (85 ft. per 1b.) per fr....... gg(‘)
o Grebe Det. and two step wi . oo prtecaaaes . X
automatic filament econtrol.......... 75.00 'P;)t::c%L T strand No. 20’ phos. bron:e, 0z
No. Y- Asme in cabloet: v BaNELS " S 500 gt 8o
No. RH (irebe in cabinet, with tickler RADIOPHONE AND C.W. APPARATUS
vomnections e, Cubmet: 2T 1700 C.W. POWER TRANSFORMERS
No. ¥-1 Aeme in cabinet. .. ... ... eos. 10.00 Aeme B0 Watt 860 Volts, mounted. .....$15.00
No. P-1 Paragon, mouided type, small Acme B0 Watt 350 Volts, unmounted, ..., 12.00
and compRCt. . ... ... aa oo B.00 Acme 200 Watt 850-550 Volts, mounted = 20.00
“B» BATTERIES Acme 200 Watt 350-550 Velts, unmounted 15.00
No. 7628 Standard, 22.56 V. small.... 180 Acme 500 W 10001500 V., mounted,... 28.00
No, 7626 Standard, 22.6 V. large...... 2.68 Acme 600 W 1000-1500 V. unmounted. ... 20.00
No. 7650 Standard, 22.5 V, variable..... 3.0 . JCHOKE COILS
No. 763 crready, 286 V, amall, .. 2.28 Acme single coili 160 M. A. eapacity.... 4.00
No. 766 Fverready, 22.6 V. large 3.80 Acme single coil 500 M. A, cupacity.... 6,00
No. 766 Everready, new type 2 Acme double coil 150 M. A, ecapacity.,.. 6.00
ERAPIADIE . s e . 3.08 Acme double coil 500 M., A. eapeeity,... 8.00
CONDENSERS  (Fixed mica tvpa‘: CONDENSERS ({Variable)
No. ROCC Grebe 0002 MF. 1.00 No. 3 Chelsea .0011 Mfd. unmounted.... 4.78
No. ROCD Grebe 0006 MF. 3.20 No. 4 Chelsea 0006 Mfd, unmounted, ., 4.28
No. BOCE Grebe .001 MF 1.80 No. 182-G General Radxo 001 Mfd. un-

No. ROCF Grehe .005 MF. 3.80 mounted . ........ 0.78
No. BOCA (rebe No. $66-Int. Murdock 001 Mfd “anmtd. 4.2%
leal 1.20 FILAMENT HEATING TRANSFORMERS
No. Acme 75 Watt, latest iype. mounted.... 12.00
leak 1.20 Acme 76 Watt, Jatest type. unmounted &.00

DIALS Acme 150 Watt, Iatest type, mounted.... 18.00
No. 41 Chelsea bakelite dial, 3; *oor &7 Acme 150 Watt, latest type, unmounted 13.00
SREFE ..o cin e 1.00 ’ FILTERS
No. F-800-H (lapp hastham. new type, No. 170 'Fuskn type cesiees 18.00
just ont, hakelite finish &*”........ a8 DUCTANCES, CW
No. T«1 Tuska, 47 dia, Bake]lt,e. new :INO, 181 T\lsk& Cap. t@Pd-bﬂL‘k eireuit, .. %.50
type, just out................ ta..  L.EO No. 182 Tuska, split filament......... 10.00
DETECTORS, (Cryjhl) No. 188 Tuska Grid tiekler............ 12.850
No D-101 DeForest, dustproof......... 2.60 N METERS
No. RPDA (rebe, c.luatproof ciiesaei. 298 No. 127 General Radio, Hot wire, flush,
No. %864 Jove................. cersie. 1.80 -5, 1. 2.5, b, and 10 Amps...... 7.7%
GRID LEAK% Mode! 201 Weston, D, . meters, ﬂush,
No. MW-1 Radio Corporation g, I, 1. 5 2 [ 100 300, 500 and 800 milli-amps. ... B&.80
3 and 5 megohms complete each. 1.28 0-1, £ 3. 5 and 10 Amperes.....,,,.. 8.80
Grid leaks only........ . o0 i 75 MICROPHONE TRANSMITT
Bases OV, .. ouieuteivrnniianss ) No. 223.W Western Flectric 398
) REGENERATIVE' RECEIVERS ' No. 223.W Wesiern BElectrie, with bracket 4.50
No. (.'_ER-'# Grebe “Relay Special” 175-6%0 No., hi176-A Connecticut, with Adj. arm.., 4.00
MELOTE ... i iiic e csasses. B5.00 No. HM-100 DeForest, hand tvpe...... B8.00
No. CR-3A Grebe 175-876 meters with MODULATION TRANSFORMER
tube control, complete set....... 46.50 Acme A-8 semi-mounted............... 500
No. ('R-p Grebe “Super-special” 150- %000 Aceme A-3 fully mounted..,............ 7.00
X meters, complete set, ideal for jewelers No. 281 General Radio, new type........ 500
for time signals........ 806.00 MOTOR GENERATORS
No. CR-6 Grebe 175-680 meters, Det. and International 100 W. 500 V. A.C. Drive 95.00
?wo gtep amp. self contained complete International 100 W. 500 V. D.C, Drive. .110.00
.................... Lese s . R00.00 RESISTANCES
No GR-'I Grebe (00-20.000 meters “Lung Type HS Ward Leonard 5,000 ohms,,,,.. 228
Wave @pecinl” complete set 210.00 Type HS Ward Leonard 10,000 ohms.... 350

“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems”

SEND US YOUR ORDERS TODAY!

Send ten cents in stamps for Catalog No. 22, Over 100 pnges, over 150 illustrations, over 600 items

“PITTSCO™ SERVICE REACHES ALL OVER THE WORLD HY NOT LET IT REACH YOU!
F. D. PITTS CO., INC,
12 PARK SQUARE DEPT. A, BOSTON, MASS,, U. 8. A,
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A WELCOME MESSAGE TO
MANUFACTURERS AND DEALERS

“The Leader” Prices Again Reduced
Effective Aug. 1, 1921,

Recent reductions in raw materiunls and the increasing demands from the
trade have so materially reduced our manufacturing costs, that we are able at this
t:m«; to make mnother nttractive reduction, afecting hoth styies of these unique
pPosts.

News of this reduction will not only be welcomed by the irge number of manu-
facturers who have already sdopted “THE LEADER” as astandard equipment, but
Wé" 1;l:ue of special interest ito other menufacturers who are now considering their
adoption,

 “ENSIGN”
A SPECIAL AND TIMELY NOTICE! i s Vith

. Manufacturer: To Manufacturers who are now considering “THE
T “TLEADER’S” adoption and who expect to exhibit at ihe
QHICAGO RADIO CONVENTION here is gyour chance
to equip vour display apparatus with these novel posts.

Mr. Dealer: We =ant you to exhibit “THE LEADER"” ai the

R Chicaga Convention, EKindly write us immediately for
sur special introductory Sales Proposition, alse for pam-
phlets for distribution.

Mr. Amateur: When yvou attend the Convention do not fail to ask

"""" any dealer (o show you these novel posts. One look
#t them will convinee you that they are the only post
for your set,

Manufacturers and Dealers write us now for our latest prices— then place
your orders covering YOUR FALL REQUIREMENTS ‘mMMANDER”

DESIGNED RIGHT STAY TIGHT SELL ON SIGHT {5 1y 512 nee

Sergeant

THE H. H. EBY MFG. CO., 1302 Wallace St., Philadelphia, Pa.

Aucliotrons; Sound Method for

'Genuine Two Filament Audiotrons Memorlzmg the COde
$6000 New Method Better Results

Easiest, quickest and most thorough ever
devised for learning without instruments,

We have been able to obtain a last

and finz! supply of Genuine Two g: yon want to ‘]:"_‘mhf}‘:hc"d;—l
Filament Audiotrons which we are :’:;tw::m:;b:_niu“y:_' gnals you
offering for $6.00. As the last ‘!e' If you want to help some one else
mand was co great we would advise learn the code—

those desiriag them to order at once.

GET ONE OF THESE CARDS,
We carry a full supply of the

following makes:—Radio Corpora- Don’t try to teach the Ears through the

tion, Cunningbam, Remler, Mur- Eyes. This system teaches the signals

dock Acme Federal Clapp-East- as they come through the Head Phones.
b4

ha}m& DeForest, I"Toorhead Bald- Clontain both Continental and American

win, Audiotron Mf{:. Co., Bowman, Morse—~Printed on Celluloid—

Chelsea, GGrebe, Amrud and others.

QUALITY plus SEXRVICE gives
SATISFACTION— Try us and See.

WHITALL ELECTRIC CO. WIRELESS PRESS, Inc.
WESTERLY, RHODE ISLAND 326-Q BROADWAY NEW YORK

Price 50c.

90 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




“Chi-Rad” Variometers & Couplers

PLATE VARIOMETER COUPLER GRID VARIOMETER
$5.00 (3 lbs.) $4.60 (2 ibs.) $5.00 (3 lbs.)
Prices, completely assembled as shown. Include P.P. on weight given.

SPECIAL KNOCKED DOWN PARTS

The knocked down set includes all the parts to make up two
variometers and one coupler exactly as shown above. All windings
in place, nothing to do but screw on bearings and conmect up. Set
can be assembled in 30 minutes. Price complete, only $10.00. Add
PP on 6 1bs.

READ THESE SPECIFICATIONS:
YVariometer forms 43" square, 3” wide when assembled.
Coupler primary 35" diameter, 8% ” high.
All shafts 4" diameter.
Made specially for panel mounting-all serews covered by dials when assembled.
Range 175-450 meters. Speeial condenser to shunt across secondary and increase
range to 650 meters supplied for 36c extra,

Accessories to complete your Receiver

Bakelite Panel 7”x18"x13" thick $1.75. % in. thlck feee e eena .$2.75
“Chi-Rad’”’ special panel :w:tch, nickeled bushing........1....... e . .60
Hard Rubber Binding Posts, each 12¢c.,, per doZ.. ... .. i vt vivr it inoniennoan . 1.25
Nickeled Switch Contacts 34" 'x7", perdoz.. . .. .. .ot oeennnns vess S40
. “Chi-Rad” Mica Grid Condensers each 35¢., 3 for. ................. sreisses 1.00
#16 bare tinned copper wire, 2 feet for.......cn0cvvenraneenne Ceeren 01
Empire tubing (spagetti), per ft. .....cccciootvonncinanesironns ve... .08
“Chi-Rad” Universal Pomter with bushing.......................... eoe.. 1,28
Chelsea Indicating Dials 14" or %" shaft........... s e sise e it e . 1.00

These Variometer & Cnupler parts are fully guaranteed as to materlal workmanship
and operating characteristics. On both the assembled and knocked down instruments
all windings are in place, the wire being secured in the variometer stators by a special
process so the winding will never become loose.

Order a set of these instruments, assemble and test them on spark, phone or C.W.
signals, If after ten davs you are not more than pleased by their performance return
them and we will immediately refund your money. IMMEDIATE DELIVERY—order
your set today! Dealers: Write for discounts.

We carry a complete stock of all standard makes of Radio Apparatus and every order
is shipped immediately. Try our “Chi-Rad” Service. Don’t fail to see our big exhibit
al ihe big A.R.R.L. Convention and First National Radio Show-—we'll have several
gurprises for you.

Chicago Radio Apparatus Co., Inc.
Phone Harrison 1716

508 50. DEARBORN ST., CHICAGO, ILL.




$7.00

EACH

E. M. C. 0. VARIOCOUPLER

This Variocoupler is an instrument combine
ing ihe best operating efficieney with the high-

oind on s Hakelia tabe deads K X and 0 ne E. M. C. 0. VARIOMETER

tapped that by means of two nets of switches ‘This Varjomeier is made from ihe best ma-
& one turn variation of inductance may be ob- terials obtainable, The stator forms are solid
tained. The shaft is hollow through which mahogany which will not sbrink. The windinga
flexible leads are run which conneet o the are specially ireated to prevent their loosening
rotor, This is a decided advantage as the con- while at the same time keep ithe distributed
tuet doex not depend upon the bearings. ‘The capacity at a minimum. The shafis are %
shaft is provided with stops which allow 3 90° brags rod and the bearings are aplit brass.
adjustment of coupling. Fuhenstock ¢lips are provided for connection.

Two B, M. ¢, O, variometers and one K. M. . O, Variocoupler constitute a shorl wave setl that
is unexcelled for long distance work on wave lengths of between 150 and HOO meters,

DAVID KILLOGH GO., 57 Murray Street, New York, N.Y.

THE RADIO ELECTRIC COMPANY
AUDION CONTROL

Detector Panel ....................88.50 I}

Amplifier Panel ..................$13.50

Send for circular describing our audion
apparatus.

3807 Fifth Ave,, S. Pittsburgh, Pa.

Get a Copy of Our Wireless Manual H-12

o It contains 200 pages, fully illustrating and deseribing the many instruments
WIRELESS W used in Radio service, Fortye-five pages are devoied to general instructions, dis-
TELYRAPHY grams, station calls, tables, codes and other information identified with the art.
'}.‘hi bouk i# printed on highly finished paper with a iwo-color cover; size Bxb¥%
inches.

We ask 25 cents for it, give a coupon receipt for the amount which coupon
when returned with an order will be credited at 25 cents.

With a large snd varied supply of wireless instruments and accessories enr-
ried in stock, we are in position to Gl any order or meet any eondition promptiy
nad accurately.

We have experts in charge of our wireless departments, so do not hesitals
to eonsult us about your wireless problems. Proper attention and accurate ine
formation is yours for the asking.

MANHATTAN ELECTRICAL SUPPLY CO., Inc.

17 Park Place, New York: 114 So. Wells St.. Chitago: 1106 Pine St., 3t. Louis: 804 Mission 3t.. Frisce
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hpe RS 1-24 Receiver
} OO M r00 Lo 2L 000 Melers

“oneentrated essence of efficiency, the new RADIO SHOP type RS 1-24 receiver, ‘The latest
.n'ppiwauun of regenerative funing to a range spanning every wavelength used in radio communication
throughout the World.

‘ Haveo't you ever tired of the “QRM’ on amateur wave-lengths and wished for a receiver that
¢ would bring in the commercial ships and long wave damped and undamped stations, withou the
o trouble of changing wires and plugging in and out of numerous coils ?

This ia it! 100 to 24,000 metera, without a ‘“dead spot,” all in one cabinet! Variometer tuning

applied to the entire scale with the resuitant ease of control of regeneration and osecillation, Cireuits

»o synchronized that troubfesome °© combmatmns of tuning are entirely eliminated, making definite

adjustments and reliable reception an assured thing and the RS 1-24 the ideal peceiver for all

4 wavelengths, with absolutely no sacrifice of efficiency on any particular wavelength., A ‘*‘stand-hi"

] arrangement is also incorporated that will broaden tuning, when so desired, for wgeneral “listening in”
{ work.

The very popular RADIO SHOP short wave receiver construction applied to wavelengths helow
1,000 meters assures maximum selectivity and efficiency for amateur and short wave commerecial spark
and C.W, reception. Wavelengths from 1,000 to #4,000 meters are taken care of by an entirely new
application of the variometer principle which has alreadv been employed in the RADIO SHOP long
8 wave receiver, described in previous advertisements. The resuit~SATISFACTION.

A few mechanical features that will appeal to the moat exacting :—Banked windings, Diais that
run true., Heavy bus-bar wiring. Non-shorting variable condensers. {rained, engravad, Formica panel,
Interior as well as exterior workmanship of the highest possible order NQ SEALS. We are as proud of
our interior as of the outward appearsnce and want the purchaser to know just as much about
the apparatus as we do.

» The “RS 124" carvies the same “money back if not satisfied” guarantee that applies to all
o RADIO SHOP producis. So far we have never had to live up to this guarantee, an enviable record
to say the least. .

“THE SET THAT YOU WILL EVENTUALLY BUY"

‘ Licensed under Armstrong’s Regenerative Patent and applying this unappronchable circuit to its
o maximum effectiveness.
’I{)HEtRADIO SHOP type RS 1-24 Receiver is the most efficient and effective radio tuning device
ever buil
PRICE, F.0.B. SAN JOSE, $100.00

in ordering please specify whether Oak or Mahogany cabinet is desired.
Bulletins are now available deseribing this set in detail. We w!ll gladly mail you a vopy upon
request,

DEALERS: We have an interesting proposition to offer you. Write us,

THE RADIO SHOP San Jose, California

Varwmeters, $5.75. Varm-couplers, $475. A few still are left

ALWAYS MLN I’ION Q.‘ T WHEN WRITING TO ADVERTISERS




, L
Your Local Dealer [t 8 €easy
;’mﬂ{ iﬁa:?::k WILCOX to build your own variometers and regenerative sets with
IF NO'I: WILCOX parts and you'll save & heap of money tos.
Order by mail from us and . Type 1C
your order will be shipped Variocoupler Parts
POSTI:AID Ai few minutes odi
Our new catalog is being 530?“:;2?1 mg‘é ?hnis
mailed to our ord customers. efficient  variocoup-
g&ers shouid send 3c for ler nasem]b‘e%l on ‘
your panel. ease ;
The Wilcox Laboratories ;mtie dma.'!i;, }mr ggcfgr ]
i N neiudes dial, switeh-
Lansing, Michigan es, binding posts, ;
" ete., .
No. ICPI contains all pnrt; as illustrated........... $5.00
No. 1CP2 Contains all s illustrated, wound and as-
sembled ready to mount on panel ........ 700
No. 1C1 Wooden Variocoupler Rotar, only .......... 1.00

TYPE 5A VARIOMETER PARTS

‘With a few improvements these are the same
high grade parts that have helped thousands of
amateurs make their own variometers and regene
erative roceivers, The wooden parts are sccurate-
iy turped {from elear kiln-dried hardwood and all
necessary holes are drilled. With the ecomplete
parts & special arrangement is provided which
gives positive connection to the rotor winding
without undue friction,

No. BAPZ Complete parts as illustrated ....3$4.25
No. S5AP3 Cemplete paris less dial ,........ 3.00
No. BAP1 Wooden parts includmg winding
see frevasaat e 2.00
No. BA Vax ter r' tely bled
with dial ................ 0000,

without dial 5 2‘5

Antenna Insulators .
Will stand 500,000 volts after im- Back To Old Prices
mersion in Watex for 48 hours. Ten- R

Parkin

gile gtrength 2,000 pounds.
Rheostat

Longer Than the Insulator Sold as 10”
Stronger Than the Insulator Sold as 10"

000 Sold Last Year at $1.0¢
NOW REDUCED TO

AND ONLY %0c APIECE
75 Cents
Burgess #4156 221 Voit “B"” Baiteries

This price for Angust and September only.
f
$I 75 Each D\u to the general drop in the prices of raw ms.

Buy ‘em now for your new aerial.
and to our large production, we have been

o i > ing T it S able i reduce 2ll our prices {o their pre-war level,
While they last—Limited Supply. sxd in some cases even lower. New ecatalog, Ne. 4,

listing our complete line s2nt free,
Here are a few of the items:

“#73"” Puncture Proof C.W. Condensers No.
1 Mfd 15800 Volis. . .............. $4.00 &Mq Aud!x‘on panel with rheoztat and B Bat-
2 Mfd 1500 Volts. ............... 5.00 ;“;i Tolt Lavse B Battery 11100 srresas
5 Mfd 1500 Volts. .. ............. 10.00 :g ’;’ﬁ& mx‘g?fv%réh;::é{dex;}:?n enly ;ﬁ
.............. 5. 51 in 001 ! ointer
2 Mrd 3000 Vele. - 25.00 | | & Firki goimi viE Wil wnoy fud ST 2
................ R s
5 Mfd 2500 Volts. ............... 30.00 B ki Mol e ket rixed Condensor. . 2o

DEALERS-—if you are not on our mailing MNef
write for new catalog and discounts.

The Radiolectric Shop Co., vet. 0.0. PARKIN MFG. CO.
919 Huron Road Cleveland, Ohio San Rafael, Calif.
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We Originate

Others Imitate

Knock ’Em Dead
Get a Benwood Gap

Regardless of the many claims of our imitators we still manu-
facture the

FINEST ROTARY QUENCHED SPARK GAP

that has ever been made:—

Note the many
features:

REMOVABLE POINT .,
ROTOR [
GRAPHITE BEARING
MACHINE STAMPED |
pisc §
GLASS INSULATORS |
VISIBLE SPARK :
DISC ONE INCH WIDE §

PRICES REDUCED

This NEW BENWOOD SUPER gap is the Acme of perfection
and has met with such great favor that we were hard put to keep
up with the demand. They are now being produced on a quantity
basis and IMMEDIATE DELIVERIES can be made.
WHY DO ALL REAL “DX"” MEN USE THE BENWOOD GAP?
Because it is ABSOLUTELY the finest gap for real long distance
work that has ever been made. We have just sold

800 BENWOODS
And they are all giving the utmost in service and efficiency.
At the new low prices YOU can afford a BENWOOD GAP.
The fall “distance season” has started so order your gap at once
while IMMEDIATE deliveries can still be made.

Bakelite type, glass insulation........ $22.00
Aluminum type, glass insulation...... $28.00
VISIBLE SPARK INCREASED RADIATION ANY NOTE
Send for data on the NEW BENWOOD “SINK” GAP, $60.00 complete

The Benwood Company, Inc.
Cor. 13th & Olive Streets, ST. LOUIS., MO.

ARG g I e I T e
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Using An Inefficient Condenser Is

Like Carrying Water In A Sieve

advise s,

COTO-COIL CO.

If your dealey cunnot supply you with osur produ
and send us his name

The same judgment used in the purchase
of radio equipment that you use unconsciously
in everyday affairs will invariably lead vou
to select COTOCO condensers.
unanimous in proclaiming them “the best.”

Users are

This condenser used in conjunction with
our inductance units will enable vou to build
4 set that you will be proud to own.

87 Willard Ave.,

Providence, R. 1.

96

10c. Charges Your Battery
aaME F.F Battery Booster

WITH AN
and your station will never he closed because of

a # discharged battery.

~y Is it not gratifying to feel
that your filament battery
will aiways be ready when
vou want it abd that you
will never have fo give np
in disgust when working
a distant station?
¥-F Battery Boosters are
sutomatic and operate un-
attended. Serew plug in
- lamp socket, snap clips on

Errady battery terminals and see
%, the gravity zome up,

The ammeter shows you
Service Station Sorvice just the amount of cure
reat flowing. The full wave of current is recti-
fled thru adjustable and easily venewable ewrbon
electrodes which maintain & constant efficiency
und last for thousands of hours. Everything
complete un  one compact, seli-contained unit.

The F-F Booster is & Magunetic Rectifier for
195-125 Volt 60 Cyecle Alternating Current.
Bantam Type 8 charges 6 Volt Battery at 8 Amps. 315
Type 18 charges 8 Volt Battery at 8 Amperes
Type 1668 charges § Volt Battery at 12 Amperes $32
Also Boosters for 12 Volt Batteries at same prices
Shipping weights 10, 12 and 15 lbs.

Order from your dealer or send check for prompt
Express Shipment. If via. Parcal Post have vemit-
tanee inciude Fostage and JInsurance Charges.
Will aiso Ship C. O. D. Also F.F Battery Bnost-
ers  for charging batteries from Farm Lighting
Plauts, Direct Current Cireuits and D0, Generators,
For Group Charging use the Full Wave Awtomatic
F-F Rotary Rectifiers of 100 Volt, 38 cell capacity.
Order now or wiite today tor deseriptive Builetin No. 31 or Rotary 31A

The France Mig. Co. SEve, &nbod

&)
CLEVELAND, OHIO
. Cenadian Wegresenmlve: ifln_ttetyServico&j;a.iex “g_Hamilton, Ontar'o

SIMPLEX VARIOCOUPLER

Price us illustrated ...............
Simplex Variemeter M.M:“:: ”3‘4’;

This instrument is designed along the same lines
as the Simplex Variometer. The Primary Tube is of
black polished formica, 4 inchea fn diametar, the
secondary ball and base is of thoroughly ssasomed
natural' finished wood. The windings are of the
same size wire as furnished on the Variometer Wo.
19 cotion covered, and the Primary is tapped in
two groups, one of single turng and the other of
seven turns each, making it possible to secnure any
combination up to 49 turns,

These taps are all tinned ready for soldering #o
leads. Bearings are similar in construetion ta
those furnished on the Variometer having the
same contact springs. Puarnished with @& Shaft
long enough €or panel mounting,

_The Himplex Variocoupler when nsed with tws
Simplex ¥ariometers, makes a combination above
the average Regonerative Sei.

The Quaker Light Supply Co.

728 ARCH 5t., Philadelphia, Pa.
Attention: H. J, Dunbar.
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A Super-Sensitive
Crystal Detector

The new Westinghouse Type DB Crystal Detector.

Always ready for operation.

Does not require the use of a buzzer.

A throw-over switch connects in either of the two
crystals, one always being in reserve.

$5.00

WESTINGHOUSE ELECTRIC & MANUFACTURING Co
EAST PITTSBURGH, PA.

°




PRICE $55.00
Place your order through your dealer

Clear as a Bell
The New Bell Rotary

THE NEW BELL ROTARY
QUENCHED SPARK GAP

More money cannot buy greater efficiency!
Less money cannot purchase equal quality!

Buy the Gap That Has No Upkeep

The Electric Machine Co.,

RETAILS FOR $55.00

Indianapolis, Ind.

The NOW
tested 25¢
crystals po—

Getting
N. A, A. TESTED CRYSTALS

These exquisitely sensitive minerals are the
best that money can buy for radio detector and
wave meter work, Each crystal is individually
tested, wrapped in foil and packed in & cou-
venient lithographed tin container. W. A. A,
{Arlington) Tested minernis are the original
tested crystals, To #veid their many imi«
tation, look for the signature of J. 8. NEW-
| MAN on each box. Formerly 3be per erysial

At good Radio Dealers :ﬂ
Now ZQ)C

everywhere, or shipped
{Galena or Silicon)

direct post-paid on re-
seipt of price.

THE NEWMAN-STERN CO, .
Newman-8tern Bidg,, Clevelard, Ohio

B

PP L

“RED HEADS”

The Accepted Standard in Radio Receivers

At the new price of $8.00 {formerly $£12.50) !
“Hed Heads” ave unquestionably the ixes% wire- |
fess ‘phone value in the world. Increased pro-
duction, decreased costs und a sincere desire
to promote lower prices prompt this remark-
nble suving,

BPECIFICATIONS: Aluminum back type with
genuine bakelite ear caps, government type head
bfnd, extra fine & fi. cord with strain loops.
Each receiver 1500 ohms (3000 ohms per pair),
Bald on & money back puarantee bagis and
shipped preépair anywhere on receipt of price,
Dealers: Write for complete information,

THE NEWMAN-STERN CO,

Newman.Stern Bldg., Cleveland,

Ohio

Portable Set For Camping

sulators. . Price $11.75 plus postage.
equalled buy. Order quickly.

DREYFUSS SALES CORP.
179 Greenwich 5t..,

Head band, 100 feet of aerial wire and in-

!

t

Complete with 1000 ohm Murdock Phones, l(
Un-

New York City
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A COLOSSAL EVENT

The new RASCO catalog just off the press’is one of the greatest
events in amateur radio. There are many radio catalogs, but the
RASCO catalog is an event by itself for the simple reason that it

Contains 50 Vacuum Tube Hook-ugs

This is the one nd ooly fadio eafuios

nagm & feW

Sq0plitiers;

tetephone  d-stage radio frequed

lator ot
ye3! Belore wo forget it 1f yon

a
Poiats, Low Melting Metal, Carbon Diapnrag

wportanl vacuus lube citcuits &fe given in cle wl to
T The V.T. 88 & detecior] delector znd olle-atép wmblifler; rogensralive circuit; De For L wl-
traudion; to pecetve undamped and spurk ;imnuéﬂmnmmx clrewts; one  aep “radio_frequency
amphiier and dewctor; uuaa stage  audio-frequency saupi
cy adio and audio frequency wmplitier: mducmely epled amplis
Arttrong  superautodyne, umu frequency amphiler xind crystal detec: & W,  tranamy v.ters' !el{-
eexfilying & tute C V. tranamitter; V.71, zunsm.xlur With & valt Datrery; mdlonhone usmt Dlue
dulation ous tunv radio transmitter and receiver, ¢ g Uolpit ..m.y

t

Helentum,  Covd Tips, €ap Nutse Tin Foils,

Larbon  Balls, Bmdm‘ Posts,  Switen !nmu.

AMca, Switches, Resistance Wire, ‘v‘umuouplcr ot

Connecturs, Threaded Brass Rod, Ground <(amps, ¥t

The ecateing coataing 183 illustrations, On wmm-t nl Xu greut vost, this catalog cannot be distributed
free ul charge, It will oniy be matled upon receipt of

15¢ in stamps.

Complete huok ups

short wave regenerative circuits: V.T. radio

‘Phis st is only & partial ohe.  You must pogitively su ihﬁs winiderful book to appweciate

it is toade to 8t the pockel—has heavy coyers to ang the wear and tear whu:h n i3 re 6
have ab your hands because it will be jour eonscant c(m n

Ang Oh ars n_necd of the following, remember *‘Rasce has i6.*  These

Tags. Dutg, Dials, Hbobs, Washers, Crystals, Litz

og Te,
Name Plates, Bpring Poskls, Swieh  Paris, Metal Ribbon,

Switch  Levers. tiarhon i:rams, Metal  Tointera, Contact
crews. Copoer mp. “Hpukhetti,” Name Plateg, Stiders,
’('est Clips, {‘ohdenser Plates, Condensers, Antenna

THE RASCO “BABY”’

' The Rasco *‘Baby”’ e EraTe RUBBER
Here it 18 bhoys! 'The smallest and moet $OST S
v!ﬂdent mmor it the worid—as well as

Cyr  ilustration is fuil ﬂu.
and whlll the various detalls ¢a
i real o vmhususuc Abwt
t you all of its goud poiats.
s & solid hard rubber composition
o 115", We hnvu not forgotien
twe holel 1 ;cmv down the deteo
‘Then we have the hickle holder and binding
preat mbined which hoids the s rd(n: knuried.
hud fubber composition knob. 4%
knols hot only revolves in s holder. bu', can xlso
T miernd back and farwatg in order o explore
enrh polat el the detector revsl
Next we ss0 the patent mck)e detector eup and
hlndmx poet. wmhmed Tals fs a fittie marve] all
£y itself aud will not fall to avcke your adm{n-

siraply unscrew the knurled cw and {nsert

u’iﬁ'l‘ bz SALENA PATERT SUIDING  MARD ryStat into, The sand, sctew Nome the eap Which
KNOB

Jsares 2 goodly portion of the galena expowed.
‘*‘t.e wontact i wrfu-( while the crzstal can be
xohanged quickly in less than three secunds, By
sfightly unycrewing the emp, the crystal can be
changed pusition, In oeder to sxplore other
semsitive spois.  The catwhisker i3 of phosphor
hrorne and 18 attached to the horizontal bar by
mexns of & Biister hend Screw.  (an be regdll:
exchanged in jess than mn w\.mdm Vires can
be confiected to the bindmg post in & Jifty A!l
metal parts are nickle plated, md you wifl be
proud of this little masterplec
No 1298 Rasco Raby Drtecwr compiete

“with gatena erysial prepmid PR 50¢

Nr{d‘l\lws l’l‘h‘o um: !‘auf‘ r‘\lxmlsdl\ied'plth i
2] ongl plece o {23 e
tal, prepaid ... ... * nn:o.ef?s. 75¢

tion.  No ciamps, No soft metal to fuss with. You

Roady for distributien Suns 30th.

RASCO DIALS

Azain Raseo Is semng the pace. Hese are new Hasco Diale. 4
Teveiation in every respect.  These dials motsure 2%" diameter and ars
anrde in heary kmm ”’n&y hatve two extra holea to At our No, 194 B
Bnobs ises Jast mouth’s sdvertisement.; The finish 1s sliver white.
Lettering in black vnamel, mmd.  Thera is nothing on the matket
like 3t for finish. onsider the vsry low price of thew Ails.  Dote
parﬂruhrl_v that wz- make six different I)Des with following denomin.

tions;: *‘Plate ¥Yariometer™, *Primary Conderuer'’, “Hecondary Cotidenser',
"mhmnz )(heoctw' Croupling”, Gnd Variometer.

No longer do you have to guess what each disl on your et stands for, sz each ofe 18 now
plalniy maasked, Ondee by nuinber, Large Dial & size. The smaller {llus.

trations are only given to show style .
Prices all styles. .., . prepaid ea. 30c

DEALERS’ GEJRS%S?FF&&’,“ A series of 6 dials comiplete prepaid, $1.70

Tra not compare thesa dials with some other
rmakes a3 there is positively mp romparison botween
them. Must be swen to be sppreciated.  Money
baek §7 not satistled,

98-100 PARK PLACE, NEW YORK CITY s

800 Tresigns \.uvyrlxht wzl by R, & Co.

‘oniy

DA you see our foll fp-'me sd in the May fseue? Weo
o F3 uwd dul l»uuntss but, we wets m(\ully

md»r' Tt sh Rasco gueds ate wanted, In
we filled (mr oon orders andd each  and  every

erder wu shipped within 24 hours! Surely 2 record,

Wa o ewn flled grders for  articles oot lsted,  Qur
prices xoa low—aur sere-
jc0  the  aguickest—allg
FOAX amall order (3 never
side-tearked  as  all oue

=

with a fde order, 'We ean
atick your encel § Trade Mark

WE GUARANTEE }
EVERY ORDER
SHIPPED WITHIN
—Flkndge,Md 24 HOURS.
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of Superior Derformuarce

Reduced Prices

Every article in the Amrad Line is
guaranteed to meet advertised claims and de-
liver satisfaction. In reducing prices Amrad
Quality has been maintained and even im-
proved in some instances. Your nearest re-
liable dealer as listed on the back cover of
this issue QST will fill your order promptly
at the following prices established July 156th.

Crystal Receiver 180-750 meters. . ........ .. $20.00
Long Wave Tuner, 2000-20000 meters...... 30.00
VT Detecter Control in Cabinet,..,.......... 12.00
VT t Stage Amplifier in cabinet........ c..0 17.50
¥T 2 Stage Amplifier in 10x5 Cabinet........ 32.50
YT Detector Amplifier. ... .. .co0000iiiiconns 27.50
B Battery Box with Potentiometar............ 8250
Variometer, short wave, in Cabinet,,......... 11.00
Variometer, short wave, unmounted..... N 875
VYariometer, medium wave, in Cabinet,......... 12.00
Variometer, medium wave, unmounted........ 7.95
Coupler, short wave, in cabinet...........,.. 13.30
Coupler, short wave, unmounted. ............. T.50
Coupler, medium wave, in Cabinet........... 14.50
Coupler, medium wave, unmounted........... 8.50
Variable Condenser, 001 mid. in Cabinet...... 9.50
Cabinet—FPanel only, Sx8«814™......,......, 2.28
Cabinet—Panel, I0x8x8%,7......... ... chee 400
Cabinet only, 10x10%107" inside. .. .....,...... 7.30
Quenched Gap, I KW, Type G-1........ 0 00 30.00
Adjustable Resistance for 1 KW, Gap...... .. B.00
Quenched Gap, 3 KW. Type G.2............ 17.80
Adjustable Resistance for L K.W. Gap

Quenched Gap, 2 KW, Type G-3....

Adjustable Resistance for ¥y K.W. Gap

Induction Coil, § volt or 32 woit.......... ..
Wavemeter, 175-340 meters. . .. ... 0o
Ampliformer, wounted. ..., ... v ieons s
Ampliformer, unmounited........... . 000000
Filament Rheostat, porcelain............. caes

Tuhe Base, hieh insuiation.........

Detector Stand, duplex typa...... ... 0.0
Detector Stand, single typz.......000cico.as 2.00
Eunob with Ddal 180° or 90° . ... ....... [ 55
Dial only, 180° or 80°. ... .. .. ieiiiaeny .25
Panel Switch accurately machined. ... 25
Switch Points, fluted shank, per pair......... 08

Improvements include new dark finish cah-
inets, smoother running controls and wmore
rugged construction. Complete Price list or
any deseriptive bulletin desired sent free from
nearest office; complete catalog 10e stamps.

AMERICAN [R4DIO AND
RESEARCH (ORPORATION

205 College Avenue, Medford Hillside, Mass.
13 Park Row, New York City
608 South Dearborn Street, Chicago, Il
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Amplitying
Transformers

HIGHEST QUALITY
MOST EFFICIENT

~ $5.00

NOTE THE NEW (ONE PIECE)
PUNCHED LAMINATIONS

UNMOUNTED

$4.00

SEMI-MOUNTED ........%$4.50
—DEALERS WANTED«x
Shipments Made From Stock Prepald.
Note Change of Address

All American Elecl. Mfrs.

1516 NORTH LOREL AVE.,
CHICAGO, ILL.




A WONDERF UL VALUE

MURDOCK No. 56 |

i RADIO RECEIVERS

{(Patented—COther Patents Pending)

Exceptionully
well built.
Remarkable
Durability.
Maxim;t_ﬁ of
Sensitiveness

2000 Ohms

$5.00

Uniformity
in Tone.

Encased in
Murdock-Moulded
Insulation.

2000 Ohms

$6.00 |

The la%t word
in efficiency.

Unigue in
design.

MURDOCK VARIABLE CONDENSERS

We are producing in large guantities, tried and true varinble air condensers. Our manufacturing
processes and large volume production make possible the sale of ihese instruments at prices lower
than any oiher condenser of equal merit and in  some instances, at prices considerably
below those asked for inferjor instruments, ‘The dependability and general poodness of the
MURDOCK Variable Condensers is a matier of universal knowledge. inquiry ef those who have
bought and used them will confirm our claim that they are ihe best buy in the market.

PRICES:

No. 3660, panel type, 43 plates, .001 mid, without knob, pointer

or scale $4.00 each. ‘

No. 3661, panel type, 43 plates, .001 mfd, (with knob, extension han-
dle, pointer and scale) $4.25 each.

No. 3662, panel type, 43 plates, .001 mfd. (with special knob, extension
handle and dial) $8. 00 each.

No. 3680, panel type, 23 plates, .0005 mfd. (without knob, pointer or
scale), $3.25 each.

No. 3681, panel type, 28 plates, .0005 mfd, with standing knob, scale
and extension handle, $3.50 each.

No. 3682, panel type, 23 plates, .0005 mfd. with special knob, dial and
extension handle, $4.25 each.
Mo. 366, Variable Condenser, 43 plates, .001 mfd. with case, $4.75 each.
i No. 367, complete condenser, 43 plates, .001 mfd, $4.50 each.
No. 368, Variable Condenser, 28 plates, .0005 mfd. $4.00 each.

‘; (Send for Bulletin No. 21)

Wm. J. Murdock Co.

65 CARTER ST., CHELSEA, 50, MASS.
509 Mission St., San Franmsco, Cal.
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One Empire Dial FREE

With every $2.00 order !

During the month of August, one regular
stock f*mplre Dial will be included with every
order for $2.00 worth of apparatus. Don’t
miss this opportunity to get one of these
serviceable dials for nothing!

Look over thesc August Spzcials carefully, ---save money

Radio Service Radiotron, detector. 5.00 JACKS AND PLUGS
_sockets ... $0.90 Radiotron, amplifier, 6.50 Jack and Plug
Tumer B gy VT, CONTROL SETS | complte ... .51
Cabinets, Eugh grade, Remler ..... L$8.00 La‘-k only........ 85
hand polished to ’ Paragon ........ 600 Plug only. . 75
take 67x07x347 Radisco new Vario- N
panel 2.00 Coupler .......37.00 DIALS
ey T Radisce Variometer. 6.50 Chelsea, 37 dia-
VACUUM TUBES Acme amplifying meter . ....... L$1.00
Audiotron, two fila- Transformers, Empire, 2347 dia-
ment ......... %6.00 mounted ......$500 meter ........ 25

EMPIRE RADIO EQUIPMENT CO., 271 W. 125 St., New York

Manufacturers gnd Distributors of Rodio Apparatus.

P .l
THE —SORSING
“B” BATTERY

“The Largesi B-Known”
2215 Volt

Quiet

Capacity: 6400 Milliampere Hours.

For Tube Transmission and Reception,

Send Postal for Descriptive Folder.

Net 12 Ibs. F. 0. B. uU. S, Of-
4 $4000 fices, A.ddof": P. Charge

Packed 14 Ibs.
Ship Owners Radio Service Inc.

Atiractive proposttion for dealers,

:

As The Sole Philadelphia
Distributors

for the

DE FOREST

Size: 8" long
4% " wide .
514" hish Radio Apparatus
P Cells: 4”7 x 137 diam. we have in stock for immediate delivery
Rope Handle practically every need in
Moisture Proof

Complete Radio Telephone Trans-
mitting and Receiving Sets for
the Amateur.

See the New Interpanel Sots
Receiving 125 to 25000 meters

Free On Request Catalog K.

Baston. ¢ San Pedto CENTRAL ELECTRIC
Philadeiphia San Francisco
Baltimore Portland, Ore. AND LOCK COMPANY
orio 3, e
favannah Honolulu 1309 Arch St., Philadelphia
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The Benwood Rotary Quenched ““Sink”’ Gap

The finest synchronous
spark gap made.

The lowest priced enclosed
gynchronous rotary
guenched gap ever

manufactured.

A REAL GAP AT A REAL
PRICE.

The Outsanding features
are i

A REMOVABLE AND RENEWAEBLE POINT ROTOR

AN OIL-LESS BEARING (Graphite, no lubrication needed.)
CLEAR GLASS INSULATORS (Exclusive feature).

SILENT IN OPERATION (Aluminum or Bakelite housing).
A VISIBLE SPARK.

Furnished with a machined brass flexible coupling that makes slippage
impossible. Gaps can be adjusted for synchronism at any time, but are
properly set at factory before being shipped.

Complete mounted as shown with the FINEST BALL BEARING 1800
RPM MOTOR.

$65.00 (Aluminum housing)
$60.00 (Bakelite housing)
Synchronous motors are adaptable to any BENWOOD GAP now in use
Motors separate $32.50

THE BENWOOD COMPANY, Inc.

1300 Olive Street, St. Louis, Mo.

INDEPENDENT RADIO SUPPLY COMPANY

——ANNOUNCE
A Complete Stock of Selected Radio Equipment.
3 Big Reasons Why You Will Benefit By Trading With Us:—
UALITY—We have selected, for our line, only the best products
of the leading Manufacturers.
ERVICE--We don’t promise 24 hour service. No! We don't
wait 24 hours!
ACCURACY-—AII items shipped exactly as you order them.

Our Catalog out in August. et your name on our mailing list NOW and receive your copy FREE

INDEPENDENT RADIO SUPPLY COMPANY
“Belter Results With Less Efort”
3716 W. Douglas Blvd. Chicago, Ill,
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; NEW THE FINEST DIAL
= ON THE MARKET

3 47 dia. 18 gauge Brass
silver plated, and lac~

guered to prevent tar-
—i{3 A N G—

wishing, Clock wise Ro-

; . intion, Two Calibration
WDNT U LIKE
TO HR BIGS

cales  permit  Rapid

Adjustment, Polished
Hakeiite knob, 137
ALL OVER
YR HOURSE

Gin, and 2387 at flange

is just the right sise,

Has hole for 47 abaft
and set serew,

IT SOMERV!LLE FL.

IS BEING $ 45 Used for coupling or tickler cont

DONE also on Rheostats, where the Non-Melting

WITH ® AT YOUR feature iz invaiuable.

THE DEALERS ARt Dogen

. Threm)ed shank and ¥ Nut,
3-R Bwiteh Stops Se. eaeh.
a lo a n avq’x Ingulated Binding Posis, Me
fam. 12¢. sach, 1 Goz. $1.25,
Large, 16c. each, 1 doz, $1.65,
Empire Cleth Tabing, ide. ft. ’
Northeastern Headquarters for Phone and C. W.
Accessories; Ploneers and still in the lead
TRONV Crid Dondenaer 0005 MFD ... .., .. .$1,00.
$2.25 Ward Leonard 5000 obm Grid Teak $1.88
PRICE REDUCTION
SORALA 510 VT SOCKETS—-NOW-—$1.00 postpaid.
These have polinhed bakelite hases, polished alum-
inum Ils a4 new non-shorting fﬂdure, bronze
rontact springy and ampie binding posts. Weight,
2 ooxs, DBollt to Navy standards.
DURING AUGUST—
P Omne of thoze sockels given free with evch
210 order.

NEW-—NEW-~NEW !
2000V text CW condensers, 01 or 002 mid, 785c.
Kimplified design znd a new development in 2 low
cost dielectric, muakes the low priev pussibie,
General Radio 2% a¥np, 2 obm rhecatat. .’:‘32.50
Shrameo Reo, 8 amp. 1% ohm, for UV203 .0 2,00
Fada rheostat {panel) & ohm, 1Y amp..,,..l.&fi
DeForest new type reversible rhecstat......L1.86
DeForeat Hand Microphone (with cordd...,. ;$6.00
yeneral Radio Modulstien Transformer .....5.00

ANNOUNCEMENT
We are New Tngland distributors for I(DEAL
motor-generators, condensers, filters. and vhokes.
We niso curry # full stock of ACME W trana-
formers, filament heating transformers and chokes.

UVaoz & WATT $8.00 Postpald
RADIOTRONS UV203 50 WATT $30.00 Postpaid

A NEW METER
TYPE JT RADIO FREQUENCY AMMETER 312
lises the same cgse tflush) as our famous Type
FX % A.C voltmeter, and in exiremely accurate.
The Termo-couple iy contained within ithe vcase.
Type J Millismmeters #3447 dia. flush, $6.00
Ranges, -0, 0-100, 06300, 0-H00, 0-1500 m. a.

EACH METER GUARANTEED AND SENT
POSTPAID

New Cataiog und Treatise on Practical C. W. and
Phone Sets. Edivien Limited, prder now. 20c¢, peatpaid
GREBE (R.5 RECEIVER. 80.00
GREBYE CR-3 ReoaY TVINER. ...

WESTINGHOUSE COMPLETE RECEIVER. 125.00
WESTINGHOUSE TUNER, B5.00
WESTINGHOUSE DETECTOR AMPLIFIER 8500

THE MAGNAVOX CO., Oakland, Calit. SOMERVILLE RADIO LAB.

102 Heath Street, Winter Hill, 45, Mass.
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WANTED-- E&:ﬁ“ﬁ:ﬂrﬁ

ho Has

Had Trouble Wlth Hls C.W.

Condenser.

=l This One Won’t Give
Trouble.

IF YOU ARE NOT ACQUAINTED
WITH “WIRELESS SHOP” CONDENSERS—LET’S SHAKE.

We want every amateur who uses a variable condenser to know our product.
Qur new bulletin showing our entire line of variables will be mailed for the asking.
Where shall we send your copy?

We build 14 different sizes of condensers, in three different types, and several
special ones to order. The prices range from $%2.00 to $10.00 for the standard
instruments. Can any other manufacturer offer you anything like this in variables?

The NEW WIRELESS SHOP C.W. VARIABLE CONDENSER is designed to be
-used on. CW sets where the plate voltage runs up to from 200 to 1000 or higher. You
won’t have makeshifts now, Get 2 condenser which is built especially for your C.W.
sef. The plates are widely spaced and the construction is rigid. Only the best
of materials and workmanship throughout. Fully guaranteed to give satisfaction

or your money back.
PRICES:

No. 1500 15 plate, approximately 0.0004 mfds. Max. capacity. .$6.00
No. 2500 25 plate, approximately 0.0006 mfds. max. capacity. . 7.50
No. 3500 35 plate, approximately 0.0008 mfds. max. capacity.. 9.00

Regularly equipped with knob and pointer and mounting screws. A metal
disl will be supplied instead of the pointer at 76c extra, or a high grade moulded
bﬂt{roihte knob and dial with graduations filled in white, will be furnished at $1.00
exira.
Pestal charges and insurance must accompany your remittance, Insurance on
any CW condenser is only §c. Isn’t it worth it?

ANNOUNCING

" THE SAYRE-LEVEL RADIO COMPANY
905 FILBERT STREET, PHILADELPHIA, PA.

EVERYTHING IN RADIO

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS

AMATEURS!!!

Before buying vour supplies get my prices on
Do You Know KNOBS, BINDING POSTS, SWITCH POINTS,
CONDENSERS AERIAL WIRE, INSULATED
CABLE, ETC., Send 4c for literature.

DEALERS:—Write for proposition
Doctor Mu? WILLIAM SCHICK

2723 Cooper Ave., Brooklyn, N. Y.
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!t ALL RECORDS BROKEN!!!

THE MASSACHUSETTS RADIO AND TELEGRAPH SCHQOL has broken all records for resuits
during the past six months,

We have produced more First-Grade Commercial Operators during this period than any other
school in New England. Theze¢ men also obtained higher averages on their government examinations
and were trained in a shorter period of time than students of other schools.

During the past eight months 16 graduates i{rom the Evening School alone obtained First-
Grade l.Jcenses and averaged slightly over 80% out of a possible 80% with only six hours per weck
instruct'on, Their average attendance was six wonths and one weel,

We produced more First-Grade Operators in any single month than were produced by any other
school, 22 having suscessfully passed during the wmonth of June. We believe this s a reco
for any tchool of the United States and invite comparison.

Formerly the Boston School of Telegraphy esiablished in 1903, the home of Boston's first Wire-
less Station, when a complete DeForest Transmitter was installed at 18 Boyiston Street, we are
the oldest Wireiess and Telegraph School in New England.

To produze the [est results, we must be the best ejulpped.

S.nd for cu- anew catalogue containing all the latest information desired by prospective wireless
students—It is fres. Your name and address will bring it.

G. R. Entwistle,
Director of Wireless.

We handle a full line of CW and Wireless T;alephone Apparatus and Accessories. We would be
pleased to advise yvou on your CW problenys.

MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL, INC.
18 Boylston $t., Cor. Washington 5t, Boston, Mass. Tel. Beach 7188, Call {1YS)Y.

IMAIL ORDER LIST!|

| Clapp-Eastham Variometers........$5.75
8 Baldwin Variomsters.............. 7.00
| Baldwin Variocouplers............ 8.00
¥ Fmco YVariometers................ T.50
£ Crystal Detectors, Ball Bearing..... 1.75
f Variable Grid Leak 13 to 3 Megohm .75
f Murdo k 3000 Ohm Head Sets..... 5.50
§ Type F Baldwin Head Set Amplifier.21.00
d Brandes Superior with new head band 8.00}
§ 600 Metar, Slider Type Couplers. ... 6.00
i Small unmounted Phone Condensers .35
Grid Condensers. .. ............... .35
Combination with Leak........... .50
# Portable Receiving Set for 600 meters, g
! Is a Set complets without Phones 1
H for ... .. . i, 7.00]
g CW Inductance with 3 Clips...... 8.00
§ Pancake Helix good up to 1 K.W. 2.50]
§l Serizs Parallel Switches............ .85
f The goods listed above is only a partial
§list.  We carry all Radio Parts for the
§ *mateur to mak: his own set, including |
i 2 -rial Wire, 45¢c. 1b.
f Orders promptly shipped the day received. |
109, DISCOUNT ALLOWED

| AMERICAN ELECTRIC &]
| WIRELESS SUPPLY CO.}

Mail Order Dept. 335 B'way, New York
Tel. Franklin 1900

PR |

THE “ILLINOIS” VARIABLE CONDENSER
The Condenser with “Star Spring” Tension
MADE RIGHT - $TAYS RIGHT
Hard Rolled Alumninum Plates

Style No.1 Ne.2 No. ¥
67 Plates, $7.00 $8.00 $8.50
43 Plates, 3.50 4.50 4.78
23 Plates, 2.75 375 4,00
13 Plates, 2.25 3.25 3.50

Money back if not sat-
isfied. Just return conden-
ser within 10 days by in-
sured Parcel Post.

VERNIFR
I'hree Styles: No. ‘1. Panel; No, 4. Open Type as
wown; Na. 8. Fully Encased. Anti Profiteer, Less
than pre-war price lly assembled and tgsted.
W'th Style No. 1, we will, if desired, furnish 3
neh meta)l Dial with large knob. insiead of Seale
and Pointer. Extra Price 74 ts, Or we will
end Condenser with smooth %" center staff. with-
ut Scale Knob and Pointer, at 15 cents off list,
for those who prefer to furnish their own dial.
Vernier with single movable piate applied to 13,

2%, and 48, piate Condensers, $3.1(:0 extra, Best of Eve hing in
Sent Prepaid on Receipt of Price. R . 3
e adio A
Exeept: Pacifie States, Alaska, Hawaii, Phillippines pparatus and le.
and Canal Zone, add 10e. Canada add 2be. Sand Stamp for Cataleg "

,,,,,,,,,,,,,,,,,,,,,, o J. H. BUNNELL & CO.
G. F. JOHNSON, 625 Black Ave , Springfietd, Hl. 32 Park Place, New Yerk
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If it’s a RADIOPHONE--It’s a DeFOREST Invention

RADIOPHONE

REG LS PAT OFF

Be Sure It's The DeForest Design of Wireless

It is better to be sure first than sorry
afterwards,

No discarded appar- e DyeForest “Interpanel” System is for
atus, To increase %

the range ndd a amateur and commercial CW telegraph
panel. and telephone stations, It is the one
design absolutely necessary to get full
success of CW transmission, made
possible by Dr. DeForest’s invention of
the audion.
Fach panel is only 9 inches high.
Fach panel mounts a complete apparatus.
Fach panel gives the exact space best
suited to all parts.
Panels may be combined in any relative
positions.
FOUR PANEL STATION 5

Complete set of four units mounted vertically.

(1) Complete radio “Midget’”’ transmitter. Phone sending range 30 miles (OT-3)
{2) Complete short wave tuner, 150 t> 600 meters (MT-100)

{3) Complete audion control, especially for gaseous tubes (MP-100)

{4} Complete one-step amplifier (MP-200)

{5) Any additional step of amplification may be added.

Get the “Interpanel Idea’”. Send for catalogue 89

DeForest Radio Tel. & Tel. Co., 1415 Sedgwick Ave., N. Y. City

Tuventors, Licensers wnd Manwfacturers of High Grade Radio Apparatus.
Sole Western Distributors:
Pacific Radio Supply Co., 838 Mission St., San Francisco, Cal.

MAKE YOUR OWN REGENERATIVE SET From This COMBINATION

These instrumentis are wound with
sxtra heavy wire to veduce the
rogistance, and have speciai long
bearings with a spiral spring in-
serted to insure a perfect and
self cleaning contact at all times.
The tups on the Vario-Coupler
re arranged in two groups,
PRICES PREPAID

VYVariometer as illustrated. .. .$8.00
Variometer mounted on for-
mica panel & Dial complete 8.50
Vario-Coupler as illustrated 6.00
Vario-Coupier mounted on for-

mica panel complete with

two switches & Dial....$10.00
Bulletin 410 sent on request.
Dealers furnished with trade dis-
counts.

Simplex Radio Co. 1013-15 Ridge Ave. Phila. Pa.
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Qualltv Radio ]‘qumment
Ideal Vacation Outfit

New Grebe Portable
Radio Station Type KT-1

Especially Adaptable and Efficient for Boy Scouts,
Campers and Tourists.
Absolutely the mnewest and neatest combination
Transmitting and Receiving Portable Outfit on the
market. Complete with Grebe CR-6 Receiver,
Transmtter Vacuum Tubes, Batteries and Head
Set in attractive and durable case. Weight 24 lbs.

$175.00 COMPLETE

Full line of Radiotron Vacuum Tubes and Accessories, and other Highest Grade
Radio Supplies
Dealer’'s Special Proposition—~—Mail orders promptly filled.

DOUBLEDAY-HILL ELECTRIC CO.

%16 12ih St., N. W., Washington, D. . Badio Dept.—Desk A 719-21 Liberty Ave., Pittsburgh, Pa.

Our Tuners and Condensers
Brought in the Big-Fight Results in
(Great Shape. They Made a Record.
C. W. CONDENSERS
Good for use up to 2000 volts. Now
ready for distribution. 24-page new

catalog now ready, brim-full—Hook- ;
TUNERS ups and New Equipment. 10c¢ brings CONDENSERS

it to you.
TRESCO - - - Davenport, Iowa

ATTENTION—ADVANCED AMATEURS]

Rhamstine* Introductory Offer of the

BRONX RADIO EQUIPMENT COMPANY |

Radio PdellCiS 887 Courtlandt Ave, Bronx, New York
Audio Freaquency Comllxim;tsit;n 1[‘5"33 ai?d Sholr; wave .vs%t. Size of
panel, ”x B 0 to 20,000 ters,
AMPLIFYING Price $125. e ° merers 8
TRANSFORMER " § Real Telephone set. Four tubes. Range 50 to§

250 miles, Panel 127 % 18”, Price $130.

Mounted §3.50 'l'elephone ponel 1 Tube. .Range 50 miles, Panel ]

Postage & packing 10¢ 8” x 10”. Price $£0.
Made of the very “wo step amplifiers. Size ~° I XL |
Ui‘sz r&xatena]s;r?—l:ﬁi- Built with:—Federal transfo“mers, plugs and jacks, |
g"’;e gtggfe inakelite Paragon rheostats and XX Bakelite. Price 545,
binding post sup- Special—8  Volit—60 Ampere Storage Batteries §
ports, ratio of primary and secondary oo rrectly Price $12.35, ;
proportloned for the mnew tubes. The one- Rectifier panel—300 Volt D.C.~%ize of panel 15x12,]
piece base ix swivel mounted. All brass paris Price $130.00. i

nickle plated and polished. Circular com- Combination detector and two step and short

E:f:fft]y deseribing the transformer upom Te- wavel;efeneratxve set. Special price $100.00. Panej
L . size Vo x22Z

4";\mranteed Batisfaction. Short wave regenerative sets. Panel size §%4x16.§

Order yours today! Limited number of Audiotron Bulbs and Adapters §

J. THOS. RHAMSTINE* at $5.00 ‘53
- ESTIMATES FURNISHED ON  RECEIVING, §

2152 Larned 5., E. Detroit, Mich. TRANSMITTING AND 'PHONE SETS BUILT TO §
I3 alers write for discount YOUR OWN IDEA AND SPECIFICATION. :

* Amplitying Transformers—Plugs and Jacks. | FULL LINE OF ALL STANDARD MAKES ﬂ}?‘ :

RADIO APPARATUS
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Calling From The Vasty Deep’

“Glen—-I can call SPIRITS from the vasty deep.
Hat—Why, so can I, or s0 can any man;

But will they come when you do call them?
King Henry IV.

From the wireless outfits on the ships that sail the seas and from the far
places of the earth Brandes Receivers call the Spirits of Sound—and

they COME!
The mg’nais so weak und encountering such strong interference. that

ather receivers fail to get them, cume *“clear as a bell” through the
Brandes Matched-Tone Headsets—the wonders of the wireless world,

“Superior” Type Headset .............vivevevensse., Price $8.00
“Navy” Type Headset ... .ocvvvvrevrinenncseas ... . Price $14,00
Sold on 10 davs’ trial. Money refunded if not satisfactory.

Send 5¢ for Catalog F.
DEALERS-—~Write for Special Proposition.

C. BRANDES, INC.

Room 821, 32 Union Square, New York City

29

P
.{w ”ﬁ

RADIO sUuPPLIES 4TH DISTRICT

M l N N E S 0 T . We have a complete line of Radio Apprratus
of standard makes. Acme, Amrad, Chelsea, Clapp-
Eastham, Eveready, Federal, Gereral Rad.o, fuuc-
R ADIO AM ATEURS dock, and Radio Corporation of America.
FORMICA PANELS

AND OUR NEIGHBORS GxiBx 1% in..

Gxi2x 1.; mu
1Z2x 18 x 75 in.
RADIOTRON TUBES

We have a complete line of radio appara-

tus. and représent over thirty radio man- UV-200 Detector...............
ufacturers. Write us for prices. UV.201 Amolifier. ........ ...
) N g\\;—zgg 5‘:376/&_& Tr%nsmitting. ..
POSTAGE PAID V.20 att Transmitting.
gv-nz ﬁm;gxfym%, Transformer....... e ggg
] ’ i R-536 at. otentiometer. . . - X
Duluth’s Oldest Electrical Store 677 B Battery 2215 V. S Taps.

Write for complete prxce hst o materud carrxed

BURGESS ELECTRIC CO.
310 W. FIRST ST. DULUTH . 'CARTER ELECTRIC CO.
L " M"‘?“ 83 Peachtree St., RADIO DEPT, Atlanta, Ga. |
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Chelsea

Variable Condensers
{Die Cast Type)

No. Capacity Type Size \Vei ht Price
1 .0011m.f. Mounted 484xityx3ly 1% $5.00
2 .0008m.f, Mounted 4%x4 Rlw23y 1 1" lbs 4.50
3 .0011m.f. With Dial 4% %2x3$ 2 the, 475
3 .0011m.f. Without Dial 4”; x3x4 2 lln. 4.38
t ,0008m.f. With Dial 4V;=x3x31, y lbs,  4.25
4 .0008m.f. Without Dial 41/4743)(3" IV lhs. 388

Top, bettom and knob are genuine bakeiite, shaft
of wateel running in bronze bearings, adjustabie
tension on movahle plates, large bakelite d'al read-
ing in hundredths, high ecapacity, amply separated
and accurately spaced plates,

Unmounted types will fit any panel and =are
equipped with counter-weight.

Purchase from your dealer; if he does not earry
it, send to us. Bulletin sent upon reguest.

Chelsea Radio Co , 15 Fifth St., Chelsea, Mass.

Manufacturers of Rndm Apparatus snd Mouldere of Balslite.

e N

RTS * AMATEUR& *
MANUFACTURERS—DEALERS & JOBBERS

We sare the originators of the RTS Condensers.
will surpass sll other makes, regardiess of price.
SIMPLICITY IS THE SECRET OF THEIR SUCCESS COMBINED WITH THE BEST GRADE
MATERIALS OBTAINABLE.
IF YOU HAVE NOT PURCHASED YOUR CONDENSERS

DO IT AT ONCE

We do not hesitaie {0 say that our Condeusers

RTS--GRID CONDENSER, 00058 MF.. ... .. .. 0o iiuiiicociiarocessss Seacaesas Each $0.35

RTS—GRID CONDENSER AND GRID LEAK 0005 MF. ........ Cerasireas i ach B0

RTS—FIXED PHONE CONDENSER 0013 MF.. .00 vicovne viticonniosice n0ninaosin Each 40
—eNOW READY——

RTS--CONDENSER FOR RADIOTRON TUBES, ... i isiiin i Each 49

S
END FOR CATALOGUE

RADIO TESTING STAT[ON, BINGHAMTON 25,

N. Y.
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Canadlan Radio I'.xpenmenters - Specia] «

Radio Storage Batteries “Praco Cabinets Lead Again”
40 Ampere hours...... ceeens..$22,00 We harvs tvi‘iv'?;u‘x&l{lani-al‘Ltlgrgﬁgt & 1';;::0 Cablnet!
60 Ampere hour......... ve.. 25.00 QL'ALI;I:Y—;"rixe esam; h(ierh: 3 :s._;orm,:::i,h "

Baldwin Telephones Type C....... 24.75 workmanship characteris%:icgi:x all Praco appara-

Brandes Telephones Supenor. ..... 12.00 FfiluisS.H 6 tandard Cab N

N —%ame as our standard Cabinets. stai
g::?nt;:;?;%iﬂfphon”' et ég'gg uﬁ%ed' shellacked, varnished two (:oartl:, slxnfxdm:\:b-

Murdocks Telepi\ones 2000 ohm 6.00 g&;gg?m?l(‘lenufnct Ai{ricaf“ Mntl‘{oﬁlnv’ Dgt i.—.tch %ﬁcki

e exact size for a e er ectior 341
3000 ohm. 7.20 —just shge panel into Cabinet. € ane

Lateral Coils to order PRICE-—Within the reach of all-—$4.000 postpaid.

Inductances for Wireless Telephone We a‘énuld like vimdm fﬁ#&']‘thlst httl% enbinet, may
113 3 W sern ou one todaa on’ wer any money!

M:ll'lammeter and Hot }Nu'e Meters just pay the postmai when it fzrrlves. \nc‘\&x'r

Vario-Couplers & Variometers..... $4.25 money back if not delighted.

Transmitters for Radio purposes... 3.50 “;’s’e garry tkiedﬁtemler I)ztector Panel in ;tock,

LOOK! LOOK!! LOOK ! e e i e e o the. camy
. > of oh , and se yvou the gom-
1/4 H.P. 110 Volt 28 cycle Meno- Pt ettt postpald for §15.00.  YoU the com
minee Motors........ .$30.00 If you don't have one of osur Cabinet catalogs

1/5 H.P. 110 volt 25 cycle "Meno- —write us.
minee Motors....... esrees. 25.00 \W‘-h Penn Radla A aratus

1/10 H.P. 110 volt 28 cyele Memno- P \o\/,a/jc' i
minee Motors....... L. 20.00 »\“;!EA ;j‘*‘/ Com an Inc '

Send Bc for 30 page " catalogue P 2 "i‘:‘i pany, .
3. M. PAQUIN "/ =L Dept. RCZ.  Reading, Pa.
’
The ElectricalShop, 787 Queen St.W. Toronto,Ont.
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Summertime Radio

\ No weed for you to shut up shop when
Summer comes, that is, if you own a

KT-1 Portable

At last here’s the outfit that makes
#ummer radio work a pleasure,

Take it out into the country and send
up & few handred feet of antenna on a
; Radio Kite, and surprise yourself
&t its range.

Find out the range of
vour home station.

if you live near a
body of water, procure
a canoe or row boat and
vou have a ship station
that sails under power
of your Kite.

Licensed Then, when Winter comes again, merely
{nder the !’fﬂ;[acet theit‘vR-Regenerative Receiver in its
.- binet and use it i FOU ti

ORIGINAL onults. se it in your station for real

Armstrong Falents, See it st your Desnler's today!

A. H. GREBE & CQ., INC., 74 Van Wyck Blvd., Richmond Hill, N. Y.

ATSMASHING HIT!
The Crosley V-T Socket 60¢
“BETTER—COSTS LESS”

This Socket is made of porcelain——
the ideal material for the purpose.
QOur own special design makes pos-
sible the use of this material. Has
many advantages over other types
of sockets, in addition to moderate
price. Suitable for either panel or
base mounting. If your dealer does
pot handie them, order direct and
send us his name.

atch for our announcement of new $1.00
Variable Condenser. We are also manu-
facturers of cabinets, CROSLEY MAG-
FON, and other radio apparatus. Write
for circular matter.

DEALERS: it will pay you to handle our

line. Write for jull particulars.

FADA RHEOSTAT

Crosley Manufacturing Co. The very best panel-mounting rheostat
Dept. Q.5.T. #2, Cincinnati, Ohio you can obtain from your radio dealer ¥
or postpaid for
$1.25 cach

Do You Know F. A. D. ANDREA

? Manufacturer of FADA Radio Products
Doctor Mu? 1882-B J:rome Ave., New York City

B " et
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A.R.R.L. MEN!

150 TO 25,000 METER REGENERATIVE RECEIVER I8
HERE—THE *“REGENIFIER”

The most remarkable, as well as welcome, plece of
radic apparatus has been developed! No longer is it
necegsary to change wires and connections or plug in
numerous coils, to get all the stations, The Regenifier
is the laiest innovaton of the povular regenerative eireunit
and applies this unapproschable cirveuit to a wavelemgth
range eovering every wavelength used, without ithe szaeri-
fice of sensitivity or efficiency on any of the wavelengths

THE, REGENIFIER covered. 1t is a marvel for CO.W, reception.

In operation it is the last word in simplicity. ¥as only three con-

THREE MODELS t?ﬂg each befing vaﬁiaizlet ovler entire wavﬂength acale, there heingl m;

< change-over from short to long waves. s auper positive econtrel o

150 to 475 meter Regenifier | h1oion " and amplification iogether with its remarkable flexibility

Only $48 of gperation has destined it fo become the property of avery exacting

150 to 4000 meter Regeni- radioman. Encased in genuine Oak Cabinet Tx7x21 inches; panel Bake-
fier Only ggg lite, four inch dials used, all metal parts highly nickeled. i

16 25,000 R . No matter what model you bhuy, for any wavelengths you desive,

O‘to ¢ meter Regeni. :h. Regenifier will prove snperior to any other receiver of similar

fier Only $98 nature. Each instrument guaranteed for two years., Order VYOUR Re-

DEALERS WRITE, wenifier at once.

SendiFor Circular

Glenhurst Research Laboratories, Omaha

A Full Line of Radio Apparatus

We have everything you need. HBeiow arr =
few items f{from our large stock, Watch this
space for a complete siock list.

POWER TUBES

AP B owatt........coic0h00.... $7.50
Cunningham €302 § watt........ 2.00

Variometers ‘- Cunningham C303 50 watt..,.... 30.00
® ‘) Cunningham C304 250 watt......110.00

Couplel‘s DeForest Singer Type 37 watt.... 24.00
EACH DeForest Oscillion 250 watt...... $0.00

These instruments embady finest work- DeForest Oscillion 500 watt...... 75.00
manship and best materials, all wooden DeForest Oscillion 1000 watt.....150.00

parts genuine mabogany, coupler pri-

mary wound on formica tubing. Metal We have zll the necessary material for

parts of brass. Wound for maximum re- CW outfits. : ,

aults on ghort wave work. Money back if 350 wolt generators....... vieo . . $20.00
they fail. With Chelsea Dial $1 Exira. 8" & , 5 i ica Tubi

Send for bulletin deseribing unwired re- Per“l?i. Y - F"m'“ k “b "® 8
generators.

Send for bargain list.

FREDERICK WlNKLER’ Jr. The above prices are F.0.B. St. Paul.

304 COLUMBUS AVENUE
New York City, N. Y. PIOI"IEER ELECTRIC CO.
) . 137 East Fifth St., St. Paul, Minn.

_“PENN C” VARIABLE GRID LEAK FOR “CW* -SEFS s - mm

Any resistance up to 10,000 Ohms. 3Special Large Graohite Sector, Nickle Switch Arm, and Hard
Rubber Kno“ Cowwmiete for Panel Mounting $2.50. Sactor only $1.25. . . .
" Ewerything in wireless. Complete line of “CW™.. Specialists on rectified A.C,

el - “Service is a hobby with us”

PENNSYLVANIA WIRELESS MFG. CO.

507 Florence Ave, New Castle, Penna.
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unit into a vessel of electrolyte,
every week or twa.

solution of baking soda or borax,

The McTighe Storage “B” Battery

Patents Pending.

* when run down it is only necegsary to throw

The assembled batiery is shipped ready for use, except that the small quantity of electrolyte
must ‘be sdded to each cell either with a medicine dropper, or by dipping the whole hattery
: ‘The eleetrolyte can be obtained al a garage or hattery service
station. After the first filling the battery needs only & few drops of distilled water in each cell

The chemical veciifier operates on the well known prineciple of lead and alminum rod in a

The battery sei of parts can be easily and quickly sssembled by following the instructions, and
anly ahour 48 hours of electrical forming are required.

PRICES:
BATTERY COMPLETE ................. . L E ]
RECTIFIER .. ... . iiiiiviiitioninnnnnssecsnsioos Cee e seeeenee. 200
SET OF PARTS FOR BATTERY ....... ... . . ., cie.. 3.80

McTIGHE BATTERY CO., Wllkmsburg, Pa.

The MeTighe atorage “B” bhattery is the
most satisfactory source of plate voltage for
radio receiving apparatus. It is =absolutely
noiseless and eliminates troubles often attrib-
uted to static but which are really due to
defective “RB” hatteries. It consists of twelve
cells of the lead-acid type, giving 24 volts,
in one unit, The capacity is 10 milliamperes
for & hours, or 50 milliamperes for one hour.
it will furnish 300 milli-amperes for a short
time, which makes its use possible for . W.
and radio-phone transmission. The tone pro-
duced is wxeceptionally clear,

1t will hold a charge for several days and
the swiich to the charging side for few hours.

The charging current is from 25 to 50 milli-
amperes, thus cost of charging, is negligible.

Efficient
Eguipment
at a
Reasonable

Price

ACE Eadio Apparatug will give vyour
station that clean-cut, dignified and busi-
ness-like appearance so characteristic of
the modern Radio Amateur’s Installation.
We offer below several suggestions:

Ace Type AVA Variometer Tuner. ,$32.00
Ace Type AVB Variometer Tuner.. 45.00
Ace Type ATC Audion Control Cab-

Y- 12,00
Ace Type A.2 Two Step Amphher
Cabinet ........v00evenne 40,00

We also carry in stock s comolete line
of high grade, reliable radio accessories.

Soend 3 cent stamp for Bulletin No. 102.

Mail mdus will receive- - prompt'“m::'
tention. :
SEE OUR DISPLAY AT THE A R, R, L.
NATIONAL CONVENTION, AT CHICA-
GO, AUGUST 350th to SEPTEMBER 3rd.

The Precision Equipment Co., Inc.

2437-2439 Gilbert Ave,” -~ Cincinnati, O.
“You May Fay More But You Can t Bup Better” .
Member A. R. R. L. Radio Call8 X B

MAGNET WIRE

We are prepared to furnish best grade mag-

pet wire on % and % 1b. spools at the follow-
ing prices:
PRICE PER !} LB. SPOOL

Size Single Double Single
B & 8 Ga. Cotton  Cotton  Silk Enameled
No. 22 $0.56 $0.68 $0.62 $0.45
No. 24 .60 77 .67 47
No. 26 .60 .88 g1 49
No. 28 .75 1.10 .85 .52
No. 30 .85 1.24 97 .53
No. 32 1.15 .55
No. 34 1.52 .59
No. 36 1.77 .69
Pnce of 1; lb. spools double above list.

All prices are net and include cost of spool

and delivery charges via Parcel Post to any
Post Office address in the United States; safe
detivery omaranteed.

Send for Circular 21-A giving prices on other
gizes, insulations.. and quantitics of Magnet
Wire, This circular lists *“WIRE FOR EVERY
WIRELESS PURPOSE.”

E@W@NE ‘WEE&E @@M’Pm
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It's a matter of pride with us to keep up

our record of good service,

Ly zervice means that every order and

inquirv recelves the same prompt, careful

and courteous attention that is given to

customers who deal with us over the

counter.—satisfaction guaranteed.

A trial will convince you.

Anvthing and everyihing
in radio advertised

in this magazine.

Radio Department

Kelly & Phillips

Brooklyn, N. Y.

L
NEW ORLEANS

RADIO

APPARATUS AND SUPPLIES

ROSE RADIO SUPPLY
804 GRAVIER STREET

NEW OLEANS, LA.

Send 1%e fer Latest Catniegwe

312 Flatbush Ave.

i}

o s

A CME

Amplifying
Transformer

THE PROPER ratio of turns and impedance, exactly
suited to the mew VT's iz an important feaiure
of the transformer shown above,
Our cofls are of the paper wound type. thoramphiy
impregnated. ‘They are provided with sirong flexible
leads, and contain n» soldrrng flux of wnv doserip-ion.
Get an ACME amplifying Transformer and your trans-
former needs are cared for perpetually!
Electrically, mechanically, and artistically,— from every
viewpoint an Acme s as good a transformer as ean
be made. And every instrument iy backed by the
ACME guarantee,

ACME APPARATUS CO.

194 Massachusetia Ave.
Cambridge, 39, Mass.

Transformer and radio engineers and manufacturers

iz MOToRS

LARQGE GUANTITIES MEW WASHING MACHINE mMOTORS
rhﬂ are of atandand wnlu: iire and earry the full factory guarantes

i eriginal mplete 26 cqt. Huitabla lerapeulmg Colfee
Gr x‘x’d r:hf’z’uu 5ep-u\nu Dotife Washers, Alr (omprenon

WS 55,00 vork o Moy sties gm.n
Wewillsend C.O0, ub. | Mators
et 1ol xaminstos e E ac h

Sumatss. o Sposis) Duantity Pricse-valis 31299
MAN“"GW"H 'S DIRTRIBUTER

GHAS. B, JONNSTON = 30x 1y WoE, Piffshirgh, Fa.
—

BUZZERS

for all radio work, Fxternal tone adjustments.
Satisfaction guaranteed
“RADIO'S BEST BUY"
60c POSTPAID 60¢

AJAX ELECTRIC CO.

Palmer St., Cambridge 38 Mass.

A CW, and Radio Phone Chemical Recti-
fier guaranteed for use with Acme or sim-
ilar transformers. Suitable for two five
Watt tubes. Set consists of ten jars,
plates, chemicals and full directions for
use. Introductory Price Only $6.00

EDWARDS-NOBLE COMPANY
441 North Broadway, Yonkers, N. Y.
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Complete New Line
of

J ewell | &8 "RADIO Fﬁé@uéwcv v‘ O
AMPERES

Instruments
FOR C.W.

Avajlable as voltmeters, ammeters or milli-
ammeters for direct current, alternating cur-
rent and high frequency curreat, the latter
heing of the thermo-couple type.

Case diameter, 37, Flange diameter, 3%” _ The logical radiation ammeter for C.W. sets, com-
bining accuracy, durability and of good appearance.

SOLD BY ALL RADIO DEALERS

JEWELL ELECTRICAL INSTRUMENT CO.
1640-50 WALNUT ST., CHICAGO

A Brand New $torage Battery. THE BARRIETTE RADIO SHOP
More Capacity for Less Money

A battery with twice as many plates per Amateur Stations installed. lastructions

cell as the standard battery. The most given to Amateurs Free of Chargs Satur-

powerful and longest life battery ever built.

d .
Guaranteed 2 years. ay Evening 7 to 8 p. m.

Price, F.0.B. Cleveland:— Receiving Sets Built to Order.
6 Volt 280 Ampere hour........ .$28.00 .
8 Volt 80 Ampere hour......... 386.00 Come in and look around.

Colebrook - Hamilton Battery Co. 473 Sumner Ave., Brooklyn, M. Y.
1940 E 82nd. 1941 E 8ist

CLEVELAND, OHIO. Near Fulton St. Decatur 7660
QST de BAFO all NRH and Vicinity
We sell Kadiotrons, DeForest, Acme Appara- RADIO CONSTRUCTION CO'
tus, Burgess B Ratteries, Brandes and Bald- Manufacturers of all kinds of ere!ess Telephone
win Fones, FBldridge meters, Remier, Tuska, and Telegraph apparatus. Panel drilling and en.
Clapp-Easiham, Magnavox, Genuine Willard §-30 graving a speciaity. Binding Posts, stops, switch
batteries $30.00. Consult us before you buy, points, nuts and screws of all sizes.
Ask for information and latest bulletins. 42 Maverick Square
KRAUS BATTERY CO. Winthrop Block East Boston, Mass.
3425 W. 25, CLEVELAND, O
Deal in Canada and Save $ $ $ § WANTED!
The Leading WATE“E:“I" g“spgly House for Eatrants for the Second Tranatiantic Tests
Apparatus and Parts. in November.
Send 5 ceats for eur list. WRITE THE TRAFFIC MANAGER
THE VIMY SUPPLY CO.
587 COLLEGE S8T., . TORONTG i
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CLASSIFIED ADVERTISEMENTS

Five cents per word per insertion, in advance. Name
and address must be counted. Copy must be received
by the 10th of month for succeeding month’'s issue.

FOR SALE: All of my apparatus both Spark and CW
cheap, write for list. Walter Taylor, 8CA, Minonk,
Iflinois,

EDISON B PBattery clements. Make your own. Can
be recharged and iasts for wears, Harry Morrell,
52 Goffe 5t., New Haven, Conn.

FOR SALE ny back nos. Q@ § T, some Experimenter,
Radio News. Step-down transformer for spark coils
$2.50. Two new Clapp-Eastham Variometers each
3.50. Barrett, 3150 Central Ave., Indianapolis.

AUTO MOTORS SUPPLIES: Buick—Michigan—Stod-
dard-Dayton—E, M. F.~~Cadillac—Overland—-Continen-
tal and Buda Motors. All types, $50.00 each and
up, New Dixie Magnetos $20.00. &plitdorf High Ten-
sion Magnetas $10.00, Kellogg Pumps $2.50. Auto-
L;teﬂ generators, new $10.00. Air gauges $0.65. Remy
Ignition Ceils, new #3.00. Electric and gas head-
lamps, coils, distributor heads, air compressors, etc.
Write for catalog. Motor Sales Dept. 19, 3 { End,
Pittsburgh, Pa.
SELL: Heavy duty rotary gap induction niotor, 1-3
H.P., speed 1800, for $20. Drives 8JE’s big Hyrad
disc at 5000 KPM with belt. Quick start and stop.
Ideal for big disc with few teeth. Edward C. Jones,
Jr. Fairmont, W. Va.

FOR_ SALE: Half K, W. Acme never used $18.00.
Murdock 17 and 43 plate condenser $2,00 and $3.00.
Clapp-Eastham variometer $5.00. Remiler panel and
vadiotron $12.00. Navy coupler $13.00. Rotary gap
complete  $10.00.  Evcrything listed same as new.
Samuel Crow, 410 Buchanan 5t., Topeka, Kansas.
FOR SALE: Complete receiver and two step, &xact
copy of {irebe CR-6. No home stuff in it, merely
assembled in {ine portable cabinet. DX record re-.
seption. At cost of parts $85. Barrett, 3150 Central.
Ave., Indianapolis, iInd.

FOR ™ SALE: Hy-Rad votor with  electrodes “$8.00.
Joe Hill,

Thordarson oil immevsed condenser $15,00.
1572 Virginia 5ti., Charleston, W, Va.
SPECIAL GARAGE MOTORS: Manufactured by the
teneral Electric Co, 1 H.P. $78.50—2 H.P. $110.00—-
3 HP. $128.50—8 H.P, $166.50. All sizes both
single and Polyphase Motors for immediate delivery.
Special charging generators all voltages. Write for
catalog.,  Motor Hales Dept. 19, West End, Pitts-
Burgh, Pa,

GENERATOR, 300 Volt, 300 Watt, Motor 1-8 H.P.
Westinghouse MAKE OFFER—2000 ohm phones $2.50.
Benwood Rotor $4.00, J. M. Simons, 2318 N. 19th
5t., Phila. Pa.

SBQ MUST GO. Have 1 K.W. Type K; oil and glass
condenser; new, mounted Benwood disc; large O.T.:
all on marble panel 30" x 247”. Price $70.00, or will
trade for CW stuff in good shape. Bernard Hansen,
of io 9BQ, gan, lowa. A
GENERATIVE TUNER #$6.00. Wanted-—ground
switch, Winthrop Packard, Canton, Mass.
FOR SALE: A real bargain, never heen used—one
Grebe long wave regenerative receiver. One Grebe
two stage amplifer. Baldwin Headset and four Vac-

uum Tube Price $125.00. A. E. Laskin, 14% W.
28th 8 w_ York City. _
FOR & Tyne H-1 Acme Transformer $35, new;

Benwood Quenched gap with 8000 RPM Motor mounted
$30, Qutfit cost %90; Bargain, Boissonnault Loud

Speaker with transmitter attached, cord and plugs,

new $17: Grebe Regenerative Coupler type RKAB
cgsls §25, new $18. E. €. Espy, Vandergrift, Pa.,
APN.

T 4t

HP Racine AC-DC wotor needs rewinding $2.00.
. Coon, Box 333, Lockport, flL

FOR SALE: Complete CW set of 854G with record
of 1000 miles, including motor-generator, 2 ¥'T-2 tubes,
wmeters, ete,, except storage battery. Price $125. Com-
plete rotary spark set I K. W. price $65.00. Complete
e K.W. Quenched (Gap set $55.00. A. J. Manning,
252 McKinley Ave.,, Salem, O.

FOR SALE: i, K.W, transmitter, omnigraph and other
apparatus, Harry Maule, Rawson Ave., Fremont, Q.

FOR SALE: 50 Watt CW transmitter and Grebe Re-
generative Recelver and Amplifier in use at 8DE—used
2 months—bargains—Roland Paimer, 470 F. Buchtel
Awe . Akron, Ohio.

NEW SYNCHRONOUS MOTORS: $27.50—1.8 HP, 220
Volt, 1800 RPM. Also new and slightiy used i
and 34 HP, 110 and 220 volt synchronous motors at
very low prices. Stock limited—order at once. Stahl
Rfctiﬁer -ompany, 401 W. Jackson Blvd., Chicago,
.

SALE: Tw; new Raﬁis}:o yariometers argd"coupler;
wivh dials, $15.00. Wm. H, Randel, 3t. Davids, Pa.

SELLING OUT used but not abused veceiving appara-
tus, variable condensers, rheostats, sockets, honey-
comb ceils, etc, Write me for bargains, Ralph (. Ruesch,
24 n Ave., Cleveland, Ohia,

O dollars cash or certified check buvs iny
spark transmitter as is, 284  Ashmont St.,
Dorchester, Mass, 1AE,

SELL: Regenerative recveiving set with Audion Con-
trol Cabinet $18. 1” Spark Coil $5. Murdock Trans-
mitting Condenser $i. Key $1. Murdock 000 ohm
Receivers $3. E. Schuessier, 2209 Wheeler 3t., Cin-
cinnati, Ohio.

FOR SALE: 9AIX Transmitter, Mounted Acme IKW,
Prubilier condenser, .007; Kriowa (Gap, High speed
motor, Heavy OT, Large Kev, eto, Cost $i48 sl
for $90. cash. Short Wave Regenerative $15. Seven
honey comb coils $10. Francis Schmitz, 428 No. Cen-
tral Ave, Chicago.

SPECIAL GREBE OFFER. Tor a limited time we
are supplying free of charge with each Grebe Type
CR-3 Short Wave Regenerative HKeceiver the recox-
nized standard among most all professional amateurs,
your choice of u Paragon Wacuum Tube Controi,
pair of 2000 ohm Murdock phones, a Radiotron UV-20
VT Detector, or a Moorhead A-FP VT Detector. Type
CR-3, %65.00. Only new and high-grade apparatus
carried in stock. Orders filled within 12 hours.
Unsatisfactory goods subject to veturn in five days,
The Kehler Radio Laboratories, Department 3, Ahilens,
Kansas.,

FOR BALE: 2BG’s Spark Transmitter, 34 KW Thor-
darson, latest type Dubilier Condenser 1 KW 23,000
Volt .007, Latest Super-Benwood Gap, Oseillation Trans-
former 0-5 H.W.A., Dubilier Kickback Preventer. Cost
$130.00, Sell $70.00. George (Gaede, Pompton BRd.,
Paterson, N, J.

FOR SALE: Complete station egquipment; Thordar-
son transmitter, Grebe receiver. For particulars write,
R. French, 1675 Pilgrim PL, Akron, 0.

450-Volt 200-Watt DC Generator $2S. 6-830 new stor-
age battery $12, Want regenerative. Arthur Thies-
ven. (lceanport, N. J. .

“YOU TELL ‘EM Baldwin, you Amplifv.” Baidwin
phones used the world over. Baldwin phones, Brown-
lie phones, Vocalouds, Eldredge Meters, Ampiifying
Transformers, etc. All apparatus sent prepaid to
southeastern amaeturs. .Write . €. Coleman, Iron-
Anl. Ala. _ .
RECEIVING CABINET G00-20,000 meiers, inciud-
‘ng audion $35.00. Murdock variable $2.75, Perikon
Detector $1.00

Wireless books and magazines cheap,
fohn Smith, 4418 Market, Philadelphia.
Turney Spider-Web Regenerative Unit $5.50

CLUB MEMBERS: We are giving i ts
on standard apparatus, write us. Stratfield Radio Lab~
oratory, ®. F. D. No. 1, Bridgeport, Conn.
WANTED: (Genuine RA-8 Paragon 325 spot cash,
Zell Radiotron 201 new $4.50. Barrett, 3150 Central
Ave.. Indianapolis.

BOTTLES 134" square 2%;’" high {3” opening. Fine
for storage B bats, Zc each plus shipping 186 # per
100.  Yictor Andrew, Wooster, Ohlo. .. .
Crofts Library of Practical Electricity brand new $20.
Hawhkins’ Guides. good condition .$7.00; D.C. fan motor
will generate 50V $5.00; 2 LRD 750-3 Radisco coils,
never used $1.50 each; 2LRD 1200-3 Radiscp coils,
never used $2.00 each; 3000 ohm Murdock head set,
good, condition  $4.00; 1500 .ohm Murdock phone new
$2.00; Set of Marconi-Victor rocords never used $5.00;
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postpaid. We carry a complete line of radio sup-
plies.” Send stamp for price list. : Florman Radio
Eaboratory, 213 Fisher Ave., McPherson, Hansas.
DO WE? “Yes,” We supply free of charge with each
Radiotron UV-202 & watt power inbe ($8.00) a special
5000 ohm size “M” grid leak ($1.10), h midtap at
3500 ohms, and with each 50 watt Radiotron UV-203
power iube ($30.00), a special 5000 ohm size “B"
grid leak ($1.65) with midtap at 2500 nshms. These
grid leaks are designed and manufactured by the Gen-
eral Electric Co., for use with the Hadiotron Power
Tubes. Only new and high-grade apparatus carried in
stock., Unsatisfactorv tubes subject to return in five
days. Orders are filled within twelve hours, and are
~hipped postpaid and insured. “Rewember us.”  The
sr.Badio Laborztaries. Liepartment 3,.Abilene, Kasn.
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RADIO APPARATUS built to order. 1f you haven't
the time or equipment to make what you want write
;\r}l? for estimate R, Pringle, 1096 Ryde St., St. Paul,
inn.
FORD SPARK
complete ${.50.
Buitlmore, Md.
NEW DUBILIER Condenser type D101, 14 KW, 007
fd, 14,000 volts. Never used. $22. 50. Express col-
J. 0. Bohanran, 228 16th Ave., Columbus, Ohio.
NEW MAGNAVOXES $’36 50 postpaid. Carl Furn-
hersg, Farg’o. N. Dak. H#1.

14A SELLING ”’»‘lurdock recewmg transformer 4344,
£7.00; Duck’s Type ¢ Sayville rotary Gap $10; E. L
Co., Lmdmg inductance 48487, $1.50; Marconi Con-
denser Jar 001 mid, $1.50.

FOR S4LE: New Tresco Arlington Tuner $8.00, Tur-
ney Spider Web $5. R. M. Ireton, Saginaw, Mich.

A REAL SET, range 150 to 3000 meters. The most
cfficient aad inexpensive set manufactured., It uses
one bulb and vario-coupling. It eclipses all other sets
of its wave length in sensitiveness. This set is sold
complete for $50.00 by Scott R. Coppins, Princeton,

COILS, primary, secondary and core
14 E, Read St.,

Eugene Grossman,

BARGAIN-—-~'-Ray “noiseless enclosed rotary quenched
wap in excellent condition, practically new, very effi-
zri}elnt. Harry &, Weher, 1113 Walnut St, Dover,
Dhio.

DAK CABINETS 7"x18"x6"” “finished light or dark
oak. £3.50. Other sizes in proportion. Litz. One and
une half cents foot. Bakelite dials complete. .90.
No. 22 DCC, 30 cts yuarter pound. Meade Balkelite
Radio Apparatus, 522 Central Ave., Brooklyn, N Y.
FOR SALE: Amrad induction coil (6 volt primary)
with quenched gap $35. Radiotron detector, $4. Mar-

coni  transmitting tube, $8. Clarence Kelley, 374
Beach St., Saco, Maine. .
FOR SALE: Hegenmerative Receiver and detector cons

tmi $1'§ 0g, i-10 HP 3400 RPM induction motor also

Ly HP. 1750 RPM induction motor $20.00 each-—burned
uut UV-202 Radiotron #1i. ¥} KW Packard trans-
210.00. Thomas A, Reid, 1219 N. Lime-
Springflield, Ohio,

FOR SALE: Motor-generator 110 volt DC to 80 volt
AC. 250 watt $30.00. DC Generator 550 volt 200
watt $40.00. Fine Western Electric VT 11 $12.00
cach. F 11 Tube Sockets $1.00 each. Chicago
Radio Lab. fvrad Gap $20.00. Y, KW +trans, for
operation with 80 volt AC generator $10. All apparatus
in excellent condition. All letters answered. A Alvin
North, Jr., Troy, Ohio.

S‘i’NCHRONOUS GAP MOTORS %¥; HP 1,800 RPM,
435, Guarantecd Satisfaction. Sent C.0.D. upon re-
m-:pt of 1.3 of price. . R, M. Carson, Colfax Avwve.,
Springdale, _ﬂ Han Deale-r, Rdo. 8RQ

FOR SALE: Grehe detector type RORH, brand new
$11. Acme modulation transformer compietely mount-
ed, new $4.50. New Roller-8mith, H.W. Amp.—3$5.00.
hMioney ovder only, Elmer G. Baier 253 Ninth St,
Brooklyn. N, ¥,

FOR SALE: Acme 500 watt CW transformer mounted
1000-1500 volts new, $21.00; 50 watt Radiotron used
two hours good as new $25.00; 0-5 flush General
Radio radiation meter $6.00. Postage exira. . A.
Hoffman, 30 S. Baich St,, Akron, Ohio.

SELL: CRI. Paragon $40 Amplifigon AGN 1 $40
Both %75 fike new. J. Paul Weirick, Loudonville,
Ohio, &AQZ

SELL: Century Buzzer 75(:, ¢, Murdock condenser 40c,
Murdock detector 40c, 43 plate mounted variable $3,
Navy coupler %9, ﬁ,5 CRL 2 step $29, like new,
RJ4 DeForest audion %4, DeForest 1 to 1 amplifier
$1.50, porceiain DPDT switches 25¢, Sears detector
78¢. bell buzzer 25c, nickeled VT socket 85c; others.
Satisfaction or refund. .H. J. Burhop, Manitowoc,
Wisc .
SELLING OUT: Complete receiving outfit.  Suitable
for school or college $200. Can hear all over world.
For particulars, address R. F. Adams, 160 Cypress St.,
Providence, B. 1.
FOR SALE: Dubilier .004 Transmitting Condenser:
Single Circuit lLong wave set; Grebe CR-2 two step
Dietector- Amplifier: WE phones and J tubes; 90 AH
Battery—-Plug Box, B-Batteries, Audiotron, Va.riables,
A1l letters answered. R. B. Green, 1004 Hamil-
Boulevard, Hagerstown, Md.

FOR SALE ragon RA Ten, New, $7000 Synchron-
ous Motor, 1200 RPM, 1) HP, 220 Volt, new, $40.00;
Hyrad disc, $7.00; 1, HP 3600 Motor, New, $25. 00.
Home-made Paragon, $30.00 Detector tube new, $4.00;
2 Amplifying tubesssr nearly new $4.00 each; 1 pair
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LEARN WIRELESS

AT HOME

The Demand for Good Wireless
Operators Far Exceeds the Supply
W Tork Wireless Institute will make you an operstor—AT

'{I}ng‘éim YOur spare Nme——quxcklv. easily sud thorouxhbly. No
previous training or expecience Veduired. Gur  Home study
Course hag been prepared by our Radie Eapert, L. i (g\rumm‘
formerly ¢ hief Radio Inspector, Buremu Navigation, N, ¥, Ex-
perts able to impart their practical and technical knowledge to
YOU in an easy lo undersiand way. The graded ans mailed you will
prove su faacinating that you will be esger [ he nexi one. The
instruments furnished free, will make it as to learn the Cude
ux it was to learn to talk, AU you will have io do, is to listen.

]
Travel the World Over & ¥ieless Duerater a0 4ot v Pine

pay and maintenance &t the same time. Do vou prefer a steady
position without travet? There are many npportunities at the nu-
mepous land stations or with the Commercial Wireless or Steamship

Compardes.

Blc sALARlEs Wireless operators receive salaries
from $125 to $200 a month and it

is only = stepping stone to better positions. There is practi-

cally ne limit to wour earning power, Men who but ves-

terday were Wireless Operators are now holdm: po;mons as !hdm

5.
dio Sahsmen at salaries up tn
$5000 a year,

This ‘wonderful Set for learning the code furnished free with sur

course

FREE instruments and Texi Books

We furnish free to gll students, during the course.the
wonderful recetving and sending set exaclly as reproduced in the illustration. 'This
set iz _not loaned but GIVEN to all studenis completing the sourse.
The Transmitter shown is the celebrated Um-
nigraph used by seversl Depamiments of the U,
8, Government and by the leading Uni
(“é\]legels, 'h;nmlc‘al nmid ’leleg:{raph il
throughout the % and Canada, rt the é
Omnigraph, vlace the phone to y eny and f?,y:,f':::y“:z g::‘;iy.
this remarkable inveation will send ynu Wire-| tinns  to enter the
less Messages the same ux though you were|fautect growing pro-
receiving them, ihrough the air. fram r Wire-l oo inn v Wirelera-,
less Station hundreds of miles aw» When may do
vou apply for year license, the U,
ment will test yon with the i)mmzr'mh--nhe

Easy Payments
Asmallpayment
r8ities) down will enroll you.
fchcols| We  will make the

same model Omnigraph us we furnish tn ourlwithout hiigatin

:cﬁ‘;d&m:ms Ask any U, 5. Radio foxpector t0|ywnu in uny way. xend
E for sar b

FREE Post-Graduate Course “How ‘t; h@w’:&ktﬁ

A une wonth's Yost-Graduate Course, if :on) Exvert Wireless Op-

#0 desire at one of the largest Wireless e houls|erator”=- it is free.

in N. Y. City, New Yurk—the Wonder City—the| Mail the voupon bes

largest port in the World and the Headguarters|low, or postal or let-

of every leading Wirelesx and $teamship Co. | ter--nut do it today.
NEW YORK WIRELESS INSTITUTE

258 Broadway New York City

Dept. 283

NEW YORK WIRELESS INSTITUTE
| Dept. 263 258 Broadway New York City
§ Send me. free uf charge, your booklet “How to Hecome an Kx.

pert  Wireless Operator,”  containing  full rnrt;culars of  your
I Course, incl vour Free I Offer,
! Name .oeinnes e PRI
! Address ...«

1 Uity or Town. .
e e o

Do You Know

Doctor Mu?

Murdock 3000 ohms fones, $4.00;
step amphlifier perfect condition,
detector unit, new, $4.50; W. E. Co.
2 Remler rheostats, New $1.00 each; 2 Amrad sockets,
New, $0.75 each; Wall type mxcrofone, new $3.00;
Hand type mlcmfone $5.00: Roller-Smith, 0-5 Amp.
$5.00; New l"merson, 200 volt generator DC $25.00;
2 Murdock, 43 plate condensers, in cases, $3. 50 each;
40 AH qtornge Battery, $6.00. Above apparatus guar-
anteed perfect condition when shipped. Twin City
Radio Laboratory 185 W. 6th Street, St. Paul, Minn.
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Detector and 2-
$40.005 Paragon
“I:." tube $9.00;




What are You Putting Out?
General Radio Hot-Wire Ammeters
and Milli-Ammeters

0-1 AMP $7 75
0-21 ¢ 7.75
0-:53 ‘: 7.75
0- ¢ .

010« 7.75
100 Milli A.Y $.00
150 ¢ # 10.C)
200 * o« 10.00

500-600V DONGAN METERS 17.50

BAKELITE PANELS

(BLACK OR BROWN)
CUT THE SIZE YOU WANT THEM.

1{; ine. ..., P e e s 0Z per sq. inch
FE S T VO 03 per sq. inch
L 1 VO 04 per sq. inch

SEND FOR LATEST CATALOG
ESTAB. 1386.

DETROIT ELECTRIC CO.
434 SHELBY ST, DETROIT, MICH.

Real Radio Copy!

A ham gince 1910, an advertising man all my
life, T know radio, and I know copy! Lets of
men know one—iew know both. Am an ex-
Mavconi operator; at present copy chief of
large agency.

If you want your copy written by a man
who knows YOUR business and his OWN, let
me hear from you! This iz purely a personal
proposition: let us work together for higger
returns.

Let me submit plans for your Fall campaign!

MR. MANUFACTURER
Write *Copy Chief,” % Q.8.T.

Special Price Reductions

Paragon Control Panel with Ra-
diotron Tube.......co00vves $10.50
Audiotron Tube, two filaments.. 5.50
Radiotron Detector Tubes with a
Combination Grid Leak Con-
denser .........000000.
Murdock 2000 Ohm Wireless Head
Bets ..o ennian 4.00
Murdock 3000 Ohm Wireleas Hedd
T 5.00
Nicke] Plated Binding Posts, Doz. .80

5.00

hubber Cap Binding Posts, Doz. 1.00
7686 Eveready Large B Batterv 2,75
1() #703 Eveready 4.5 Volt
Battemes .................. 3.25
Chelsea Dial and Knob with Par-
agon Rheostat.............. 2,50
Ace 22,56 Volt small B Battery. . .08
Ace 22.5 Volt large B Battery.. 1.76

Marko Storage Batteries
8 Volt 20 to 40 Amp.......... $10.95
6 Volt 40 to 60 Amp. Ford Type 15.00
6 Volt 40 to 60 Amp. Large Type 16.00
6 Volt 60 to 80 Amp. Ford Type 18.50
8 Voit 60 to 80 Amp. Large Type 20.00
Prompt Attention Given to Mail Orders.
The Above Prices are F'. (0, B. New York

Hygrade Electrical Novelty Co.
41 West 125th St.

New York

THE BEST IN WIRELESS TELE-
PHONE AND TELEGRAPH
APPARATUS

Wholesale dnd Retail

VIRGINIA RADIO
Charliottesville,
Virginia

CO.

BUILD YOUR OWN SET

High quality, seamless paper tubing, in
just the right sizes for constructing

w
f,,fg":gy.v 28¢
Vario-Coupler? 4% " ,W‘w 38¢

Variometer

3500 Meter Loose Coupler

3UY xT” 3%#m ;1;;!,! 45¢c
6000 Meter L Coupl

37" exe'?r" :";r;:’ x::’ er 65¢

Postpaid to you—order to-day.

THE TAYLOR COMPANY
Box 1043C Lowell, Mass,

wmrr——— e

1. BI-LATTICE COILS (duo-lateral) are the hest

tvpe of inductances for long wave reception?

2. SINGLE LAYER COILS jor short wave recep-

t'on can be approached only by the bhest re-
enerators

%’JNH‘ RECEIVING INDUCTANCES iz our spe-

OUR BULLETIN will be mailed to you for 3c¢?
P. J. STOCKWELL
157-A

R ndmg, Mau
o ——
AL]\J-\LINE ‘:lORAGE B” BATTERIES

In oak cabinets, give years of service without ex-
pert attention. Are not harmed from overcharging,
short eircuiting or standing idle. Plain with clipa,
for single cell control, including rectifier, chemicals
and directions, Thirty-two volts $8.00; fifty volts
$10,00; sixty-eight volts $12.00., ‘Add 254 for
batteries with control switeches mounted in ‘neatly
sngraved hard rubber panels. Pietures upon request.

KIMLEY ELECTRIC COMPANY
290 Winslow Ave., Buifale, N. Y.
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STATION TYPE

{In handsome o~
hogany cabinet as
ahown.)

$30.00
THE

\G

“HE ieaL loud-speaker., Re-
quires no batteries, no adjust-
ments, no extra equipment what-
ever! Just hook Vocavoun right
on to your receiving apparatus and

CORWIN’S
improved
SWITCH

LEVER

Sure contacts, smooth
operation, handsome
appearance, —all are
characteristics of this
1mproved switch. Many

switches give their

Laboratory Type

{Mounted on wmetal
base, adjustable
height.)

$25.00

listen
owver

to your signals—QSA a/l
your fouse!  Uses genuine
Baldwin reproducer,——equally good
for telephone and telegraph,
order shipped at once!

PRICK:

90 cenis

Postage,

S cenis.
Compogition knob, iden-
tical with knobs used
on standard #£67 Cor-

win Dial. Brass shaft
is moulded right into

manufacturers mor e knob,—it " vun wever
proﬁt,__ngne givp their {'l";’)’l"lle. {Dopsge. Blade
users more satisfaction. bushings, ete. nickel-
Try a Corwin Switch. plated L|ra§§. Uontact
Ae good as it looks! » radins, 1%,
Send your order today.

UNIVERSAL-COIL CORWIN'S MNEW RADISCO
MOUNTING PLUGS 1921 VARIO-COUPLER
For Radisco and all hand CATALQOG “Accurate to the .002 =part
wound c¢oils. No bending, 1Ge k of an inch. Moulded base,
no filing, they fit exactly in . X 7 Formica tube, all metal parts
the first place. Send J"g?‘dﬁlozf"' cop¥ | brass.

80 cents, postpaid oaay: $7.50 postpaid

All orders for wappar-
atus nol listed as post-
vaid wmust be accom-
ponied by postage
charges.

A. H. CORWIN & CO.

Dept D4.4W. Park St., Newark N J.

ALWAYS MENTION

Remember Corwin’s
reputation for shipping
mail orders promptly
#nd in perfect conm
lztum

ADVERTISERS

le‘ WHEN WRITING TO



ONRATH

meecfzszgam st Regrets A 5‘0&1&{/ Guaranteed ¥ Originator’s Mame

Licensed wunder original Armastrong
and Marconi patents

SEALS BROKEN--

by popular request!

Paracon R.A. TeEN
leading amateurs.

on file at our office,
marvellous results. The latest one
as we go to press is from J. O.
Smith, of Valley Stream, L. 1. He
says, “The Paracon R.A. TEN re-
ceiving set...has proved entirely

is endorsed by
Scores of letters
testify to its

on Paracon RUA,

O MORE SEALS
Tex receivers,—take the panel

off belore you buy,~see for vour-
self the splendid workmanship be-
handsome cabinet,—and
better understand the rea-

hind the

you will
sons  for Paracon’s unequalied
selectivity and amplification.  A4sk
your radic dealer to show vyou the
inside construction of a Paragon.
If he hasw't one in stock, he will

satisfactory and has done everything
you claimed it would do. It is re-
markably efficient and sclective on
all wave lengths. It has proved to
be especially satisfactory in CW.
work, because of the conmiplete absence
of capacily effects.”

Such endorsement is ample evidence
that ParacoN R.A. TeEN is well worth

gladly get one if you ask for it

its $85.00 price,

>recian Orvortoyvery to Ranio Cuops
For a short time only, radio clubs in good standing
will have the oppor tumty of securing a genuine
Paracon R.A. TeEN receiver for the club house
absolutely FREE. Have your President or Secre-
tary write on the club’s letterhead for particulars
al ance.

CONTINENTAL
RADIOELECTRIC CORPORATION

/ ?fiaﬁ' Dep’t. B27, 6 Warren St., New York

Excresive Waoresare Distrisutors For Paracox anp Praoverroxn

J. Stantley,

?‘v’ﬁ!a&‘?.
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he /[)ecog?zized Symupol of Superior Perfornarc

O that all radiomen may know their nearest dependable source
of supply when in need of equipment we publish this list of
reliable. dealers who stock leading brands of apparatus, including

Amrad:

FIRST DISTRICT

(. B, Chase, 94 Raxlros.d streef,
St, Johnsbury,

Franeis L. Stanley Gompany, 302
Bssex Bt., Salem, Mass.

George A, "Hill Co., 838 Middle-
sex Avenue, Lowell Mass,

Wood Electrical Consiruction Co.,
72 Exchange St., Lynn, Mass,

¥. D. Pitts (‘ompany. 12 Park
Square, Boston,

DeLancey, Felch ‘& (Jo. 12 Meet-~
ing St., Pawtucket, R, L

Whitall Blectric Co., 336 Bridge
§t., Springfield, Mass.

W. D. Kendall Company, 268 Main
Street, Worcester, Mass.

men Light Supply (ompany, 110
irown St., New Haven, Conn.

“Ark” Radio Shelton,
Conn.

Spaiford’s, 211 Trumbull 8t., Hart-
ford, Conn.

Berkshire Hlectric Co., 77 Pagle
St., Pittsfield, Mass.

SECOND DISTRICT

Shotton Radio Manufacturing Co.,
3 Market St., Albany, N. Y.

American Electro Technical Appli.
ance Co., 285 Fulton Si., New
York City.

Continental Radio & Electric Corp.,
6 Warren 8t., New York City.
Westehester Electric Appliance Co.,

;IﬁsYbouth Broadway, Yonkers,

Supply,

THIRD DISTRICT

Joseph M. Zamoiski Co., 19 North
Liberty St., Baltimore, Md.
Jere Woodring & Co., Hazelton,

Penna.
Phil, Sehool of Wireless Tele-
graphy, 1588 Pine St, Phila~

delphia, Pa, EGe
Shotton Radio Mfg. Co., Box '#3,
Scranton, Pa.
Whlte & Boyer Co., 812 13th St.,
‘Washington, D. C.
Howell ‘Brothers, 602 East Broad
S$t.. Richmond, Va.
Lancaster Elee. Supply & Coustr.
Clo.,, Lancaster, Pa.

FOURTH DISTRICT

Carter HElectric Co., 63 Peachtree

8t,, Atlanta, Ga.

FIFTH DISTRICT

Southwest Radio Supply Co., 217

North §t., Paul $t., Dallas, Tex.
Capitol
Ave. & Fannin St., Houston, Tex,
Co., 42 North Second

Hurlburt-Still Elee. (o,

Union Elec,
St., Memphis, Tenn,

Herbrick & Lawrence, 807 Church

8t.,, Nashville, Tenn.
Nola Radio Company,
tes 8t., New Orleans, La.

SIXTH DISTRICT

Western Radio Electrie Co., 550
South Flower St., Los Angeles,

Calif.

California Electric Supply Co., 643
Mission St., San Franclsco. Cal.

Southern Electrical Co., 3d & E

Sts., San Diego, Calif.

Woon's BElectric Shop,
Ave,, Nogales, Arizona.

SEVENTH DISTRICT

Glasgow Electric Shop, Orpheum

Ridg., Glagsow, Montana,

Northwest Radio Service Co..h‘609

Fourth Ave., Seattle, Was

134 Char-

188 Grand

CANADA

Scientific Experimenter, Ltd.,, 11
$t. Sacrament St., 88 McGill Col-
{and all

lege Ave., Montreal

branches.)

Give the dealer nearest you an opportunity to demonstrate
his ability to serve you promptly and accurately.

EIGHTH DISTRICT

‘Rudolph Schmidt & Co., 651 Mair

St., Esst, Rochester, N. Y.
Bear-Cat Battery Service, Le.
moyne, Pa.
Radio Eleciric Company 8807 Fiftk
Ave., Pittsburgh, Pa.
Radiolectric Shop, 919 Huron Road,
Cleveland, Ohijo.
Newman-8tern Company, Evst 12tk
%)tfl & Walnut Ave,, Cleveland,

Preusmn Equipment Co., 2487 Gil-
bert Ave,, Cincinnati, Ohlo
Kramer Hardware Company, 138
East Third 8t., Dayton, Oho.
Henry L. Walker Co., 27 Jefferson
Ave,, East, Detroit, Mich.
Barker-Fowler FElectric Co., 117
B. Michigan Ave., Lansing, Mich,

NINTH DISTRICT

The Alamo Sales Corporation, Peo-
}Jleé’s Bank Bidg., Indianapolis,
nd.

Chicago Radio Apparatus Co., §08
South Dearborn 8t., Ind., Chi-
cago, Il

U‘If\g I._ Supply Store, Champaign,

Klaus Radm Company, Eureka, Ill-
inois.

Pioneer Electric Company, 187
East bth St., St. Paul, Minn,
Sterling Electric Company, 29 Fifth
St., South, Minneapolis, Minn.
Karlowa Radio Corporation, 611
Best Bldg., Rock Isiand, IIl,
Linze Electrical Supply Co., 1129

Olive 5t., St. Louis, Mo.

Central Radio Co., Inc.,, 816 East
19th St., Kansas City, Mo.

‘Wolfe Electric Company, 818 South
17th 8t.,, Omaha, Nebr,

Bullock’s Sporting Goods,
Nebraska, -

(Send 10c stamps to our nearest office for complete catalog.)
See Imporiant Announcement on Page 87

AMERICAN R4D10 AND RESEARCH (ORPORATION

13 Park Row
NEW YORK CITY

205 College Avenue

MEDFORD HILLSIDE, MASS.

608 Souh Dearborn St
CHICAGO, ILLINOIS
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