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Selections
from
Carmen

says the broadcasting announcer, and in a
moment vou are transporied to old roman-
tic Spain, to enticing, sunny Seville. That
is but one of the endless joys of radioown-
ing. For the full enjoyment of modern
life, radio has become a necessity, For
full enjoyment of radio, you will find
*  Cunningham Tubes essential.

Since 1915—Standard for all sets
Types C-301A C-299 (- 300 Corr
C-12

In the orange and blue carton
A0 each

CHICAGO
NEW YORK

Home Office:
182 Second Street oS

SAN FRANCISCO «

Patent Notice: Cunningham tubes are covered bv batents dated 2-19-08, 2-1%-12. 1%-30-13, 10-22-17. 10-23-17, and others issued and
gend;;c_g. .(Yunqif;r;,szham 40-page data book fully explaining care and operation of Radio Tubes now available by sending 10c in atamps to
an Franefsco Offies,




a modern premqmn~mdde
‘'set which “cuts through”

{(Tuned radio frequency for distance and
“selectivity, reflex for economy, the unequaled
“loudspeaker tone quality and volume which
~.comes with ALL-AMERICAN precision manu-
~facture—all are present in this nor-radiating
. three-tube recelver @ And, owmg to the
© economy of “wiring it yoursel AL AMAX
~ SENIOR costs less thana ﬁmqhed one-tube set
f equally high quality. Price $42.
The RADIO KEY BOOK is a radio education in
= itself. Send ten cents, coinor stamps, for your copy.

AI L-AMERICAN RADIO CORP
o PIONEERS IN THE INDUSTRY
2642 Coyne Street Chicago

TR Rauland-Lyric :
i IS A laboratory grade audlo

Now You Can Afford —

Guaranteed
Radio Products

Standard Audio Transformeu !
» 3 to 1 Ratio, type R-12.. . $4.50

5 to 1 Ratio, type R- ll . 4.75
10 to 1 Ratio, type R-13... 4.75

Power Amplifying Transformers
(Push-Pull)

Input type R-30......... K
Output type R-31........ 6.00

Universal Coupler
Antenna coupler or tuned r.f.
transformer. R-140...... $4.00

Self-Tuned
R. E, Transformer |
Wound to suit the =g~
tube. R- 199$5 00. R-201A $5.00
Long Wave ‘Transformer
{Intermediate Frequency)
£15-75 kc.) R-110......... $6.00

10,000 Meter(30ke.)
Transformer

} Tuned type (filter or
input). R-120. .$6.00

transformer for music
lovers. R- 500 ..... $9. 00

) Radio Frequency Coupler
(Oscillator Coupler). R-130$5.00

| Super-Fine Parts
Consxat:mg of three R-110’s, one
R-120 and one R-130..... $26.00

The
ALL-AMAX
Sets
j Thisshowshow
they come to
you— mounted
complete on [Z=%

panel and base- N2
‘board, with full
photographic
wmng instruc-
tions. -

All Amax Jumor

A one-tube reflex set
that bringsin thelocals
ontheloudspeaker,with
wonderfully clear tone
quality, or tunes them
out and gets real dis-
tance.Non-Radiating.

Price $22.00
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ACME

low loss condenser

F YOU'VE got a good set, make it better with an
Acme “lowest loss” Condenser.

To keep interference of all kinds out of your head-
phones or loudspeaker, you must have a sharp tun-
ing system.

The Acme “lowest loss” Condenser will sharpen
your tuning circuit so much that not only will your
range be increased but your fun won’t be spoiled by
interference.

Write us for 36-page book ‘“Amplification without
Distortion,” containing many diagrams and useful
hints on making a set and getting the most out of it.
Enclose 10 cents in stamps.

ACME APPARATUS COMPANY
Dept. E 2 Cambridge, Mass,

ACME low loss condenser
Price $6.50

ACME

~jfor amplificalion
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Yes, You Can Log,

ometimes

An expert, with a sharp eye, a strong
light, and a perfectly steady hand may
be able to tune to even a half a degree
of accuracy, using ordinary dials.

But that's far too coarse!

Any modern, sharp-tuning set should
be tuned to at least an eighth of a
degree of accuracy. Yes! Tuned and
logged!

That’s what you can do with the
Jewett Micro-Dial.

Here is a dial fifty times as accurate—
a dial with which you can scientifically
and thoroughly sweep the ether, with-
out missing a single station your set
can reach, and getting every one at its
absolute maximum.

Best of all, you can install the Micro-
Dial with only a screwdriver. Slip off
the old, guessing type dials; slip on the
new Micro-Dial equipment.

Get your Micro-Dials today and set
a string of new records for your set
tonight!

é—é

=8

If your dealer cannot supply you, we
will ship direct to you, charges pre-
paid on receipt of list price, $3.50.

JEWETT RADIO & PHONOGRAPH CO.
5674 Twelfth Street, Detroit, Mich.

EXCLUSIVE!

Mounts where any four-inch dial will mount
~— Absolutely selt-cnn(amed—Nothlng to
e attached to_panel—Slight eccentricity or
angularity of instrument shaft of no con-
scquence; Micra-Dial will not bind— Abeo-
futely notseless—Knob mounted on double
cone hearing, seff-adjusting and self.aligning—
No metal to tarnish or cause hody eifects:
0o rubber to detetiorate—Mictometer and
coarse adjustments turn complete circle—
Calibration clockwise ar anticlockwise as
desired — Mechanism lubricated for life—
Lasts forever——Improves with use.
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THE AMERICAN RADIO RELAY LEAGUE

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

It is an incorporated association without capital stock, chartered
under the laws of Connecticut. Its affairs are governed by a board of
Directors, elected every two years by the general membership. The
officers are elected or appointed by the Directors. The League is non-
commercial and no one commercially engaged in the manufacture, sale

or rental of radio apparatus is eligible to membership on its Board.

“Of, by and for the amateur,” it numbers within its ranks practi-
cally every worth-while amateur in America and has a history of glori-
ous achievement as the standard bearer in amateur affairs.

Inquiries regarding membership are solicited. Ownership of a

transmitting station,

while very desirable, is not a prerequisite to

membership; a bona-fide interest in amateur radio is the only essential.
Correspondence should be addressed to the Secretary.

President

HIRAM PERCY MAXIM

Hartford, Conn,

Vice-President

CHAS. H.
St. David’s, Pa.

President
HIRAM PERCY MAXIM
Drawer 4,
Hartford, Conn.

Vice-Preaident
CHAS. H. STEWART
St. David's Pa.

Canada
A. H. K. RUSSELL
# Mail Bldg.,
Toronto, Ont.

Atlantic Division
GEO. L. BIDWELL
1246 ¥varts St., N. E,,

Washington, D. C.

Central Divigion
CLYDE E. DARR

187 Hill Ave., Highland Park,

Detroit, Mich.

STEWART

OFFICERS

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

Canadian Gen Manager

A, H. K. RUSSELL
6 Mall Bldg.,
Toronto, Ont.

DIRECTORS

Dakota Division
. M. JANSKY, JR.
Dept. of Elec. Eng., U. of M.,
Minneapolis, Minn.
Delta Division
BENJ. F. PAINTER
424 Hamilton Nat’l Bank Bldg.,
Chattanooga, Tenn.
Hudson Division
DR. LAWRENCE J. DUNN
480 East 19th 3t.,
Broonklyn, N. ¥X.
Midwest Divisior
L. BROYD LAIAURE
20th & Mercier Sts., R. F.
Kansas City, Mo.
New England Divigion
DR. ELLIOT A, WHITE
Apt. K, The Parker, N, Park St.,
Hanover, N. H.
Northwestern Division
K. W. WEINGARTEN
3219 No. 24th St.,
Tucoma, Warh.

Treasurer
A. A. HEBERT
* Hartford, Conn.

Secretary
K. B. WARNER
Hartford, Conn.

Pacific Division
ALLEN H. BABCOCK
856 Market St.,
San  Francisco

Roanoke Division
W. TREDWAY GRAVELY
6508 Main St.,
Danville, Va.

Rocky Mountain Division
PAUL M. SEGAL
404 Equitable Bldg.,
Denver, Colo.

Southeastern Division
HARRY F. DOBBS
¢/o Dobbs & Wey Co.,
Atlanta, Ga.

West Gulf Divigion
FRANK M. CORLETT
2515 Catherine St.,
Dallag, Tex.

Address General Correspondence to Executive

Headquarters,

Hartford, Conn.
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Avoiding Trouble

HE regulations of the Department of
T Commerce state that amateur trans-

mitting stations operating on waves
below 85.6 meters need not observe the
quiet hours that are specitied for longer
amateur waves ‘“provided they do not in-
terfere with other services.” (onversely,
when they do materially interfere with
other services and it isn’t the fault of the
other services, they can expect to be ¢losed
down during quiet hours.

“QOther services” of course means the
listener to broadcasts, almost every time.
It is a peculiarly difficult problem because
we amateur transmitters and the B.C.L.'s
live in the same block. We do not want
to break up the reception of programs;
they do not want to stop us in our useful
work; both groups have their ‘“‘rights”, but
neither to the exclusion of the other. Only
a considerable measure of real co-opera-
tion can make the community situation
wholly satisfactory. This co-operation
must come from both parties. An ama-
teur should not figure that the bare pos-
session of a federal license to transmit is
open authority to operate even if all
broadcast reception in his locality is de-
moralized; nor should the concert-listener
get the idea that radio was made for him
and that all amateurs are nuisances of a
very low order who should he ruled off
the air to protect his own operation. Some-
where in between these cxtreme views
lies a reasonable one which should govern.
Radio isn’t perfect yet; all services are
frightfully congested; interference of some
sort is the rule rather than the exception.
Congress hasn’t yet done the obviously
desirable thing and given the Inspection
Service funds enough to enable them to
increase their personnel and get actively
out in the field and help. Co-operation be-
tween the various e¢lasses of radio users
is the only solution.

The practice of the Department of Com-
merce in the cases of reported amateur in-
terference between #8:30 and 10 p.m. is a
fair and reasonable one. They investigate
as soon as they can. If the amateur trans-
mitter is creating wholesale interference,
if it can’t be adjusted to prevent breaking
up reception on decent B.C.L. tuners, it
is closed down during quiet hours, regard-
less of its wavelength or other character-

istics. Some dozens of amateur stations
have thus been ordered to observe quiet
hours on all waves. On the other hand,
if the transmitter is able to operate with-
out bothering ordinarily good broadecast
receivers, the remaining listeners who insist
upon using antennas upwards of 150 feet
in length or ancient single-circuit tuners of
obsolete design, neither deserve nor get
any sympathy from the Supervisors.
Trouble of this nature is so easy to correct
that no B.C.l. is entitled under these
circumstances to claim that ‘“other serv-
ices” are being interferred with and that
the hams should be piped down—he hasn't
done his part yet.

We transmitting amateurs should start
the co-operation that is necessary in these
days of «congested operation. House-
cleaning, like charity, begins at home. It
is possible to build a short-wave trans-
mitter that won’t interfere with anything
except the rankest designs of phone re-
ceivers. The regulations require the use
of loose coupling and a plate supply that
is either D. (. or else full-wave rectified,
either self-rectifying in the tubes or by
means of a separate rectifier. Is wvour
coupling loose? We have published all
the dope we could lay our hands on, on
filters and rectifiers, on methods of eliminat-
ing the keying impact, on good loose-
coupled circuits. [f you apply this knowl-
edge to your station, it will solve your
troubles. Are you using it? How about
reducing power during the popular even-
ing hours? That alone will go a long ways
towards eliminating interference.

We think that every good ham these
days ought to investigate conditions in his
neighborhood and make it his business,
first, to bring his transmitter to the best
possible stage, and then to help the in-
dividual listeners who still have trouble.
And we think these listeners ought to wel-
come this co-operation and participate. It
is easy for the transmitting amateur to
spot the too-long aerial; easy to convert
the single-circuit atrocity into a real tuner
by adding an untuned antenna coil and
connecting the tuning condenser across the
secondary. And a simply-made wave trap,
connected across the input of the tuner
to act as a rejector will generally cure
the worst cases without modifying the re-
ceiver—just an ordinary condenser and a
few feet of wire! A little contaet work
among the few hard cases of interference,
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after the transmitter itself is modernized,
will make the amateur the most popular
man in the neighborhood, will create a
splendid public appreciation of amateur
radio, and will prevent the possibility of a

Margaret Mary Ring

With deepest sorrow QST chronicles
the untimely death of Miss Margaret
M. King, the assistant treasurer and

chief accountant of the A.R.R.L.,
which occurred on January 25th _iql-
lowing an operation for appendicitis.

“Peg” was well known to many
members of our League, winning
friends wherever she went. She was

a member of our official family for
nearly five vears, only the secretary
and the adverhsmg manager exceed-
ing her term of service on the head-
quarters staff. In time someone else
will take her place on our statf, but
never in our hearts. She was the sun-
shine of our office, & loyal, versatile
and trusted co-worker, a friend be-
loved by all. She grew up with us
from a high-school girl to a charming
young woman; we cannot believe that
she is gone.

The “Jaques C ‘artier”, French cargo car-
rier and training ship, is testing with Eif-
fel Tower on 115 meters. Eiffel Tower
has been able to receive the shlg success-
fully when it was in port at San Francisco,

March, 1925

shut-down order during the early evening
hours. It’s a job that every transmitting
amateur ought to undertake for his own
sake.

—Kenneth Bryant Warner

“QRR” Re: Railroad Emergency

AILROAD emergency work is rapidly
R assuming a prominent position in the
traflic work of the League. The Prin-
vipal activity so far has been confined to the
Rocky Mountain Division, to the Pennsyl-
vania Railroad and to the New York Cen-
tral System. Emergency work has at times
been performed on other systems, and the
time hag come when a standard emergency
sine is a necessity.

It has been decided that we will create a
new “Q” signal, “QRR”.

Whenever a railroad calls on vou for as-
s)stance, this signal will indicate tn all sta-
tions hearing you that you have emergency
traffic to clear. At the same time you shoulid
insert “east”, “north”, “west”, ete., to indi-
cate the direction you wish to clear The
name of the c¢ity you wish to clear may be
inserted instead, if desired. A sample
emergency call would run something like
this: “QRR QRR QRR QRR east east QRR
ecast u 9XYZ 9XYZ 9XYZ.” Or it might be
“QRR QRR QRR Pittsburgh QRR Pitts-
burgh u 9XYZ 9XYZ, ete.”

Emergency trafic will have precedence
over all other forms of traffic. If you are
located at, near or in line with the point it
is desired to send the msgs, do everything
you can to get in communication with the
valling station, but if vou hear that station
hook up with somebody else, shut down and
stand by. Other stations not located in the
degired direction shall shut down and stand

“QRR" is, from now on, the League's
“land 808.” Use it only when an aecinal
emergency exists. Do NOT use itA for tiests.

~A, L.

Hudson Division Hams
Attention!!

LL set for the big doings? March 4th
A to 7th will open the biggest and best

Second Distriet Convention yet. From
the opening to the big Ham banquet on the
7th the Hudson Division will have four days
in “Ham’s Paradise” in the Pennsvlvama
Hotel.

Last e¢ail for reservations. Send your
$5.00 admitting you to banquet, stunts, con-
tests, efc. execept R.O.W.H., to Executive
Radio Council, Second District, 136 Liberty
St., New York City.
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Daylight Radio Communication Wins!

20-Meter Daylight Work Surpasses Results with Longer Waves at Night

E KNEW it-was going to happen—

now we have brilliant proof that

20 meters is one of the most use-

ful waves we have. Reliable

transcontinental daylight communication is

being carried on at will between 1XAM at

S. Manchester, Conn,, and 6TS at Santa
Monica, California.

It is being done with less than a kilowatt
at each end and the sureness of contact is
better than anything we have ever seen be-
fore over such distances with any power
less than 20 or 30 kilowatts,

The most beautiful ’chmg of all is this—
it isn’t an accident, it isn’t a freak, it is
engineering, and John L. Reinartz knew
that 6TS would answer before he ever made
the first attempt at noonday communica-
tion.

The Story

In our February issue we reported the
20 meter tests of the Experimenters Sec-
tion and told how, in. these tests, 1IXAM and
9EK had worked together in broad daylight
and been copied at Berkeley, California.
Those tests were not blind accidents but
were based on experimental work that had
been going on for over a vear. Many of
us were absolutely sure that extremely
long-distance 20-meter daylight work was
possible, and we were also sure that 20-

» meter night-time work was good for noth-
ing. Therefore the tests were planned to
show both of these things—and they did.

Right on the heels of this 1XAM worked
4XE in broad daylight at 1200 miles. This
is so important a happening that it must
be recorded in detail.

The 4XE-1XAM Record

Under the leadership of Reinartz of
1XAM, much short-wave pioneer work has
been done by a group of stations in which
4XE is prominent. The two stations, 1200
miles apart, had planned to work together
on Sunday by daylight. At 10.20 A. M.
Sunday, Jan. 11th, William Justice Lee, of

4XE. heard 1XAM testing at 20.5 meters,
the signals being very strong. At 10.38
1XAM called 4XE and contact was imme-
diately established, with 4XE working at
425 meters until 112 when that station
shifted to 18.3 meters and maintained ex-
cellent two-way communication until 12.03
P. M. at which time they stopped volunta-
rily. This also was no freak—the two sta-
tions had been making one-way tests for
quite a while.

In passing it is pleasant to note that 4XE
heard both 8XC (KErie, Pa.) and 9AXX (St.
Paul, Minn.) while working with 1XAM.

The Transcontinental Record

For 2 long time 1XAM has been sending
tests with a group of sending sets operated

THE RECEIVING SET AT 1XAM

by an Omnigraph, These sets were tuned
to a variety of waves near 20 and 40 meters
and with them information as to ranges
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was gradually obtained. 'T'he nature of the
theory worked out will he iold in a later

issue of ST but for the present it s

Y

THE MAIN 20 METER SET AT 1XAM

enough to say that thls theory
sible to propheey that 20 ineters was a
wavelength excellently suited to work
across the continent hv daylight. It was
also possible to prophecv that 40 meters
might do the game thing and that the two
would not act the same at sunset and sun-
rise—and it was possible to tell what the
difference would be. Therefore the final
success was no accident bhut a carefully pre-
paredq suceess.

For a number of days prior to the 22nd
of January, 1XAM had bheen working with
6TS at Santa Monica, California, in the

made it pos-

o "
Making A Larrie BirOrrerchH

SOME !

evening. The hours were from 5 to 8 C. 5. T.
and the waves used were mainly 40 and 20
meters. —

The tests had made Reinartz and Willis

QS8 T
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absolutely sure that the thing could be
done ut noon with a 20-meter set using less
than & kilowatt of power.

They arranged to try it
at 11.30 A. M., C. 8. T. on
January 22nd.

The Test Succeeds

At 11.30 of the 22nd
Reinartz held down the
key until his tube was at
a steady temperature,
then he called 6TS (aree
times, signed three times
and said “K”,

6TS replied at once!!

Daylight amateur trans-
continental communica-
tion was a fact.

Reliability

There was tiothing spot-
ty about the communica-
tion, no need to repeat
words, no swinging or fad-
ing and when they stopped
at 11.55 G, S, T. it was to
e¢nable Reinartz to get back
B to the Cheney Silk Mills in

]

20 AND

40 METER SEM.II&PORTABLE SETS AT

The set st the left operates at waves near 20
meters, the one at the right operates at waves near
40 meters, both using the cirenit shown in February

The set ai the feft uses a T fooi vertical copper
pipe as antenna, while the c.p. is a wire laid on the
floor toward the rcader. The cable coming forward
to the left is the 3-wire power line which supplics
both filament and plate.

The 40 meter set uses a single-wire eounterpoise,
hat the antenna is a single-wire inveried L instead
of & straight tube. The I. is abhout 7 feet high and
the top ahout 3 feet long.

time for his afternoon’s work on the new
substation. Meanwhile a message had been
handled which read as follows:
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MSG NO. £2, SOUTH MANCHESTER.,
JAN. 22, 12.88 P.M.
TO SUPERVISOR OF RADIO OF THE
6TH RDO. DISTRICT.
SAN FRANCISCO, C'ALIFORNA,
GREETINGS OF THE EAST TO THE WEST VIA

AMATEUR RADIO AND TS ON 21 METERS AT
NOON E.8

CONN.,

iSIGNED)
JXAM,

Since that time the contact has been per-
fecely veliable. 1XAM and 4XE work at
will, 4XE and 8XC work at will and all
three of them work &TS whenever there ig
a schedule. Since the most schedules have

CLOSEUP OF ONE (‘)l‘:b'll‘lsiE 41 SEMi-PORTABLE
SET

‘This particular set has worked 9AXX at St. Paul,
Minnesoia, at 17 meters and at naon (E. S. T.) while
the entire rig was in a room on the sccond floor of
Mr. Reinartz’s home. @inod signal strength was re-
ported. The distance iz aboul 1000 miles,

been run between 6TS and 1XAM it is in-
teresting to note that for 14 ¢onsecutive
days these slations have been in two-way
communication, ecither by daylight or at
sunset, missing only one day—and that was
because 6TS had dismantled his set to get
it photographed for QST. Proof of this is
furnished by a message just recevied at
the last minute by ICKP which station
worked 6TS on 21 meters from 3.20 P. M.

to 4.2¢ P. M. E. 5. T. on Febh, 1.
&'I'S, FERB. 1, 1230 P.M. [".8.T.
TO S. KRUSE.

IN DAYLIGHT HAVE W()RKFD ON 21 METERS
1XAM 2 TIMES, 1CKP ONCE. 8XC ONCE. THERE
IS NO FREAK ABOUT THIS. BKST REGARDS.

WILLIS. &TS.

Perhaps the reader will wonder why we
say that 1XAM-6TS have worked 13 times

Qs T 11

THE 50-WAT’I‘ SERIES-HARTLEY TRANSMITTER
AXE, ORLANDO. FLA.

This is the sex that made the 1200 mile record.
This set operates at 20 and 40 meters.

Just to show that there’s nothing one-sided about

4XE, here’s the 30 meter iransmitter, a master
oscillator rig whose voice is knowan in § cantinents,
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when the message from 6TS says three.
The answer lies in the fact that 6TS claims
daylight work only for work done at NOON.
In addition to this the two stations (1XAM
and 6TS) have worked together at 40
meters for the 13 evenings mentioned. They
ghift from 40 to 20 and back again in a
manner which will be understood when the

THE HARTLEY-TYPE RECEIVER AT 4XE

ghort-wave theory is explained. This can-
not be done at this time because that story
belongs to Radio News, which organization
has made Reinartz a very fine offer for it
and has also agreed to let us print it.

For the present we must content our-
selves with reprinting from the Manches-
ter (Conn.) Herald the following account
by Reinartz.

Radio and the Eclipse

By John L. Reinartz

“For a long time it has been known that
radio waves could be reflected, just as light
rays are reflected with the aid of a polished
surface. In the case of radio the reflector
can take the shape of a large screen bent
in the shape of a half circle and of dimen-
sions comparable to the size of the radiating
system used by a short wave transmitter.
Such reflection is man-made but there is a
reflection of & different order which is en-
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tirely under the control of the sun and this
type of reflection has only recently come to
the attention of those who for the past year
have been actively engaged in experimenta-
tion on radio waves of a length from 1 to
50 meters. It has bheen the writer’s good
fortune to be one of these, and he has been
especially fortunate in that the work ac-
complished was of such value as to lead
the Naval Research Laboratory at Bellevue,
Washington, D. ., under the guidance of
Dr. A. H. Taylor, to make proposals which
led to active co-operation between them
and the writer. This co-operation has ex-
tended over a period of a year and is not
yet terminated.

“One of the problems of the past year has
been the attempt to prove definitely the
sun’s control over short radio waves. It
was generally known that the longer radio
waves would travel a greater distance at
night than during the daytime but it was
not known that very short waves would
travel further during the daytime than they
would at night. The discovery that this
was true was of course most important, but
even more important was the other discov-
ery that there is a definite relationship be-

JOHN L. REINARTZ, 1XAM, WHO LED THE TESTS

tween the sun’s effect, the distance and the
shortness of the radio wave.

“The sun’s part in all this is due to its
capability to ionize the atmosphere of the
air, The ionization depth varies with the
position of the sun, It is this depth of
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ionization which determines the manner in
which short radio waves will be reflected.
As the radio wave is shortened its penetra-
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CIRCUIT OF THE TUNER AT 4XE—
Range 9 to 23 meters

A—Single wire antenna 125 feet long.
L1—Ioading coil to kill dead spots, 25 turns No. 10

wire,

L2—Loading coil with 30 turns No. 18 wire.

L.3—Primary coil, 2% turns No. 18 placed 1/16”
from secondary.

Li{—Secondary coil, 232 turns No. 18 D.C.C. wire
wound on ociagonal frame 4” in diameter. Frame
made of thin wooden strips. Clips are used to
short out unused part of coil.

L5~R.F. choke, 150 turns No. 28 on a 1” tuhe.

Cl—Cardwell variable condenser, originally had more
piates but cut down to 7.

C2--Grid condenser, 250 micro-microfarads (.00025).

('3—Cardwell variable condenser cut down to 5 plates.
Condenser shafts have 5 inch bakelite extensions
to the dials.

Using 6 live turns in the plate and 3 live turns on
the grid the tuning range is 9-30 meters. Using 6
live turns in the giid and 6 in the plate the tuning
range is 23-60 meters. With the whole coil in circuit
the range is up to 93 meters.

The tuner was built to specifications of Mr. Lee hy
4TI of Jacksonville.

Signals from 1XAM are very sirong at noon. Dur-
ing the eclipse 6TS was heard comfortably at 40
meters.

tion into the ionization layer is increased
and for the same time of day a different
distance can be covered by the use of a long-
er or shorter radio wave. The fact that the
shorter wave penetrates the ionization layer
to a greater height causes the refiection to
take place at a higher altitude than would
be the case for a longer, therefore the diam-
eter of the circle at which the short wave
again appears on the earth’s surface is
larger. Inside of this circle there is mo
evidence of the radio wave until one gets
very close to the transmitting station. The
reason for this is that the waves which trav-
el along the world earth’s surface have been
subjected to all the absorbing influences
which that surface carries, while those
which went up to the ionized layer and were
reflected back have traveled through a space
and very little energy has been lost. This
makes it possible to cover tremendous dis-
tances with but a fraction of the energy
needed for some of the longer waves.

“It is possible to use this information in
such & way as to obtain reliable daylight
ranges considerably in excess of reliable

QST 13

night-time range which can be obtained with
the same power.

“Proof of this has been obtained by hun-
dreds of transmission schedules the last
eight months. The work was done with sta-
tions NKF, 4XE, 8XC, 9AXX, 9EK, 6TS
and a number of receiving stations, particu-
larly that of Mr. H. T. Dalrymple at Akron,
Ohio. Before the 20-meter test of the Ex-
perimenters Section it was known that it
would be possible for stations over 500 miles
from each other to communijcate but that
stations inside that distance would probably
not hear each other. Proof of this was ob-
tained during the tests by the fact that 9EK
at Madison, Wisconsin, and 9AXX at St.
Paul, Minnesota, were not able to hear each
other but could both communicate with
1XAM at South Manchester, Connecticut.
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CIRCUIT OF THE 20 AND 40 METER
TRANSMITTER AT 4XE

A—Antenna, single No. 12
long.

C.P.—Single No. 14 =olid copper wire 37° long, %'
above ground.

('2—Double spaced Coto-coil condenser — originally
500 micro-microfarad but mow 125 micro-micro-
farads.

C1—Double spaced Coto-coil condenser, originally 250
micro-microfarads, now 62.

Li—Anterma coit, 9 tums No. 18 bell wire on 2"

solid copper wire 40°

tube.

L2—3plit ribbon helix, 4 turns on grid side and 18
turns on plate side.

Ls—hR.‘ft"l. choke, 40 turns No. 26 wire on 2” pickle
ottle,

€3 & 4-—-Mica condensers, .002 microfarads, rated at
6,000 volts.

When operating at 41 meters 3 grid turns and &
plate turns are used with the antenna operating on
its fundamental wave. 16 dead turns are left on the
plate side and have been found to stabilize operation.

When operating at 18.3 the variable condensers,
C1 and C2, are set at minimum, the grid turns are
reduced to 2 and the piate turns to 4.

The coupling is fairly loose, the coils are spaced
114 (o 2% inches, depending on the load that is
wanted on the plate.

With the UV-203A tube shown the antenna current
is t2 amperes at 40 meters and .9 ampere at 18.3
meters.

Much of this conversation was also copied

by 6AJF at Berkeley, California.
“Additional proof was obtained during

our recent eclipse of the sun. When the



14 Q

sun’s rays were shut off by the moon, ioniza-
tion of our atmosphere did not extend down
to the wvarth’s surface as nearly ag it did
when the sun was shining, therefore the re-
Hection of the short radio waves took place
much higher in space and the distance at

THE FAMOUS DRY-BATTERY-OPERATED SET

AT 9EK, Burgess Battery Co., Madison, Wisconsin

This set has done such beantiful work for the power
vsed that a complete description s appended. ‘This
description, the pictures of 4XE and the pictures of
6TS were all requested by 20 meter daylight radio.
At this writing we fear that the pictures of 6TS will
come too late—the airplane mail is delayed by snow-
siorms,

which they were reflected back to the earth
was much greater in diameter. The short
radio waves vould not be received within
that circle during this time. This was
proven by the observer at the Naval Re-
search Lahoratorv, Bellevue, Washington,
D. ., who lost the 40 meter signals of
1XAM as the sun was being blotted out and
who found them again when conditions had
become normal ence more. Fhe same ’rhmg‘
happened at 1XAM where 54.7 meter sig-
nals were being !t-u:lVPd from NKF. At
the same time receiving stations who could
not find these short wave signals before the
eclipse began to hear them as the eclipse
was coming into totality and lost them
again  shortly thereafter. This proved
that the reflection oceurred at higher alti-
tude during totality and added to the con-
clusive evidence that the sun has a very
great effeci on radio, most espeqallv on the
short waves below 50 meters,”

5]
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What Does It Mean

. What does all of this mean to radio—and
in particular to amateur radio?

First of all it may mean that our entire
scheme of things will be upset and that long-
distance stations will reduce hoth wave-
iength and power in daylight.

Secondly it will most certainly mean that
there will be attempts on the part of com-
mereial organizations to acquire the use of
the wavelengths between 15 and 50 meters—
and perhops to attempt claims thot ihe
pioneering has been done by them, just a3
wasg the cise af 100 meters.

How these things will come out we can-
not say-—hut we are surer than ever that
amateur radio is wm'thwhxle, and we are
surer than ever that the 5 meter band (like
the £0, 40, 80, 100, 150 and 200 meter bands)
will first be explored by non-commercial
citizen radio men.

Let us not camp &t 20 meters as so many
did at %0—forward! Next month we will
have an atticle on all sorts of 5 meter sets—
that work.

The Circuits Used
_ Before turning to any apparatus descrip-
tions it will be a good idea to think of one
thing particularly—this has NOT heen done
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THE CIRCUIT OF THE

Tubhe—1/V-203-A. B

Filament RF(,. -35 turns 18 D.C.C.
pegr in 134" dia. circle.

Grid and Plate R.F.C.—60 turns 28 D.C.C. wound on
% pegs in 134" dia. circle,

Primary Tuning (ondensers—{ardwell
ceiving eondensers,

Anienna Scries Cond.—Cardwell 0005 «fd.

Antenna Coil—No, & bhare wire,

Plate, (irid aud Keying Condensers—.001 ofd mica
Faradon (/C-1805.

Filament Rheostat—Remler 3-amp. 15-ohm.

Antenna Meter—Jewell 0-1 amp. R.F. ammeter.

Clnaed Circuit Meter—Jewell 0-8 amp. R.F. ammeter,

Bi-Pass Condenser—1/C-490 1 afd paper condenser.

20-METER SET AT YEK

wound on 8

00025 afd re-

*
by any tricky “new circuit”—it is done with
the mtelhgent use of the straightforward
circuits that have been available continually.
Therefore we can’t possibly claim that luck
had anything to do with it—nobody blun-
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dered onto a circuit that happened to do
it—nothing of the sort. In the stations
described in this article and in the Experi-
menter’s section of the
last issue we have 6TS i
using a loose-coupled i
Hartley circuit with se-
ries feed, 4XE using the
same thing with a slight-
ly different arrangement
of the parts, Y9EK used a
loose-coupled Colpitts cir-
cuit and 1XAM used «
circuit in which the con-
centrated capacities and
inductances have been so
reduced that it may be
analyzed as either a Col-
pitts or Hartley circuit,
depending on which of
the capacities are ad-
justed to be the smallest.
Very well—it wasn’t
“a new circuit.”

The Stations

1XAM at S. Manchester, Connecticut, has
been described in the Kxperimenter’s sec-
tion for February, turn to that article for
all details on the sending set and antenna.
The receiving set is shown here and no ex-

t
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so very thoroly described by the c¢xcellent
photographs that there is not a great deal
to say there either.

4XE is a station at

THE TUNER AT 6TS

Regeneration condenser at the left, next filament rheosiat (Bradleystat),
then the tuning condenser with vernier control.

which a tremendous amount of test and ex-
perimental work has been done; therefore
style is generally neglected in favor of im-
mediate resalts. This isn’t the same thing
as a junk station—far from it.

6TS, owned by Ed. Willis, is located one

TRANSMITTER AT 6TS
Tube is a UV-204A and the plate supply is from a 2200 volt transformer.

r.f. chokes (not shown in the foto) are supplied in both plate supply [eads.

100 tarn
Just back of

the tuhe is the plate siopping condenser, suspended from a pair of small porcelain in-

gsulating pillars.

In the orizinal foto this condenser can he seen thru the tube.

fn the

coil-system the outer 3-turn cuif is in the antenna, the coil at the right is in the wrid

circait, and the coil at the left is in the plate circuit.
1 | The rheostat al ihe front of the board is made

dengers are piaced next these two coils.
of an old heater unit.

planation is vequired cxcept that which
appears under the circuit diagram.

4XE, Wm. Justice Lee’s station at Or-
lando (or is it Winter Park?) Florida, is

The corresponding tuning <on-

mile from the Pacific and about 18 miles
west of Los Angeles. The sending set and
the receiving set are described in connection
with the diagrams but the antenna-and-
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counterpoise system is special and needs
some comment. When operating at 20 me-
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THE RECFEIVER AT 1XAM

L1—9 turns of No. 16 D.C. wire wound basket-weave
hshkm to 3” diameter and tapped at turns 3.
G and 9. Fanned out on one side.

5 turns wound same as Ll.

(C1—5 plate variable condenser, capacity about 120
micro-microfarads,
(!2—~Regeéneration condenser,

250 micro-microfarads.
L?—RF choke coil, 100 turns No. D.C.C. wound on
7 tube.

23 plate, capacity about

ters the small antenna and counterpoise are
used, the two primary condensers are all

(T (forso-rasmetersy

8, ‘
s (tor 40 metees D

-

—«{ér 20 melers)
q“ (Sround)
AN

R.EC.
S N
7 g i s = }.E l
I turns

k2 i1

A

7e phones or
Amplitying Fansformer

19-125 METER TUNER AT 6TS

1.1—17 turns No. 16 D.C.C. wire wound basket-weave
fashion to a diamecter that is not known exactly
but can be guessed st from the photo. Coil
tapped at § for the ground connection, 3 for 20
meler band, 8 for the 40 meter band, and all
turns atve used for the 80 meter band and on up
to 125 meters.

.2~-11 turn tickler, diameter about
secondary and placed about 17
end of secondary.

1.3—R.F. choke coil wound on short Iength of dowel
pin. This choke is not eritical.

{1—8econdary tuning condenser, General Instrument
Co. with (,‘enem! Radio geared vernier, capacity
not stated in description.

{'2-—Regeneration condenger. Remler variable with
haif the piates removed, but original capacity
also not stated (probably 500 micro-microfarads).

D—Detector tube with base removed. Tube is sus-
pended from connecting wire to make it none
microphonic,

4% diameter of
below filament

the way out and the set is operating at the
third harmonic of the antenna system.
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At 40 meters the set is switched fo the
larger antenna system which has a natural
wave of 120 meters. Operation is again on
the third harmoniec.

At 75-80 meters the antenna series con-
denser is cut in and the large antenna sys-
temm tuned down so that its fundamental is
at the desired point. The two primary con-
densers are set nearly at maximum.

9EK is owned by the Burgess Laborato-
ries at Madison, Wisconsin. The station
was built by Radio Laboratorian W, H.
Hoffman who is also the operator. Natu-
rally enough a Burgess station operates on
Burgess batteries—all the way thru, in-
cluding the plate power.

The set uses a loose-coupled Colpitts cir-
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TRANSMITTING CIRCUIT AT 6TS

Series Hartley circuit transmitter used at all waves

from 18 to 30 meters,

Li—Plate coil, 6% turns, diameter may be judged
from foto.

L;"——;}rid coil. 7 turns, diameter may be judged from
foto.

L3—Anteona coil, see foto for details.

R.F.C.~—100 tarn r.f. chokes, not critical.

Cl—~ieneral Instrument receiving condensers with
pyrex insulation, 500 micro-microfarad capacity.

(‘1——Hhunent bypass condensers, .002 microfarad
capacity.,

(!5—Plate bypass condenser, .002 capacity, rated at
6000 volta.

The General Instrument condensers are made for
receiving, but stand up when set is in tune. When
it is out of adjustment they aspark over.

cuit, somewhat unusual in amateur work.
The antenna is vertical and consists of a
3” 3-wire cage; the counterpoise is a similar
cage but extends downward, the two being
supported in line by glass towel bars. This
arrangement tends to eut down swinging of
the wave.

Because the circuit is unusual some com-
ment on adjusting it may be of interest, We
guote from a report by Mr. Hoffman—

“Place the grid clip and the grid tuning
condenser connections on the same turn,
near to the end of the coil. For 20-meter
work adjust the plate variable condenser
lead 3 turns from that of the grid connec-
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tion. Place the plate clip at opposite end
of coil from the grid.

“Keep the two variable condensers at ap-
proximately the same setting. This gives
a 1/1 capacity ratio across the elements of
the tube and this is found to work well at
the low waves. For 20 meters the settings
at 9EK are approximately 70 and 70,

“When everything is working properly
raise the plate voltage to normal and couple
up the antenna circuit, tuning it to reso-
nance by means of the antenna series c1r-
denser. Loosen coupling to the antenna cir-
cuit untll resonance can be passed thru (by
varying the antenna series condenser) with-
out any evidence that the oscillations in the
antenna circuit are breaking off. Key the
circuit while making adjustments and make

7§
20 Merers

sure that the antenna ammeter always re-
turns to the same maximum defiection. It
will not if the coupling is too tight. (2”
at 9EK).

“After proper coupling is found move the
plate clip toward the center of the coil until
maximum or desired plate current is taken
by the tube.”

Official Wavelength Stations

HE A.R.R.L. Official Wavelength Sta-
i tions that have bheen appointed by

- Messrs. D. . Wallace and C. M. Jan-
sky Jr. are as follows.
0.W.L.S. Call Location and Ownership
1 NKF Naval Research Laboratory,
Bellevue, Wash., D.C.
2 1XAM John L. I’emartz. 371 Htfd.
Road, $. Manchester, Conn.
3 6BQB A. A, Wahlender. 18th St
Sacramento, Cal.
7BK H. F. Mason, 3336 33rd Ave,
So., Seattle, Washington.
3 5MN Horace Biddy, San Antonio,
Texas.
6 9AAL Frank 1. Wilcox, 4602-A
Delmar St., St. Louis, Mo.
7 New Zealand 2AC I H. O'Meara, Gisborne,
New Zealand.
& IXW F._ H. Schnell, 282 Fern St.,
‘West Hartford, Conn.
a 94T-9XAX D. C. Wallace, 54 Penn.
Ave., Minneapolis, Minn.
10 1IMK A.R.R.L. (Headquarters Sta-
tion), Hartford, Conn.
11 RGU-8XC Dawson Bliley, 460 West 9th,
Erie, Pa.
12 9X1 Engineering Department,
University of Minnesota,
Minneapolis, Minnesota.
18 1CK Philip F. Robinson, 149 Hollis
Ave., Braintree, Mass.
14 JAWW T. F. Cushing, 78 College

Street, Springfield, Mass.

23

T 17

16 3BE-3ZW Herbert A. Wadsworth, 1220
Jackson, N.E., Wash,
D.C., and Walter A. Parks.

16 SAA ¢ B Nlchnls, 739 Weadock

- Ave., Lima, Ohio

17 RCCT J. C. Lisk, 902 S. Elizabeth,
Lima, Ohio.

18 3APV R. J. Kroger, 205 Taylor

. St., Chevy Chase, Md.
19 4XE ‘Wm. Justice Lee, ¢/o Chase
Co., Orlando, Fla.

20 5ZA LeRoy Moffet Jr., 824 South

) Elm, Norman, Okla.

21 9DXN  W. F. Shoening, 5010 Gravois
Ave., St. Louis, Mo.

22 AEGU C. L. Barker, Henning,

3 6ZH Leél.ex:f Picker, San Ysidro,
alll.

N 5AKN-5XBH J. H. Robinson, 1910 Mag-

nolia St.. Dallas, Tex.

The number is now so large that every-
one can use these O.W.L. stations to spot
calibration points on wavemeters and
tuners., As we have explained hefore—
there will be no schedules, the stations will
simply carry on their regular work on the
5, 20, 40, 80 and 150 meter bands, announc-
ing the wave they are using at the close of
each sending. For instance, 92T will finish
up
“u 9ZT 76” or “u 9ZT 1807 or “u 9ZT 42”

This is not the same thing as the Bu-
reau of Standards system, since there are
no regular schedules and there is no at-
tempt to secure the extreme accuracy that
is provided by WWV, 9XI and 6XBM. The
0. W. L. S. can be depended on to 1% how-
ever in most cases and 9ZT-9XAX checks
them up regularly to see that their waves
are correct.

Al correspondence regarding .W.L.S.
chould go to . . Wallace at the address
listed above.

Photographs intended for publication in
QST should be printed on glossy paper,
should be large, and should preferably be
taken by a commercial photographer. Snap-
shots are practically certain to be unfit for
publication. Photographs that have too
much of one general tone, such as gray,
also fail to reproduce satisfactorily, so be
certain that sufficient contrast in white
and back are present. To get the kind of
pictures that will reproduce really well, use
a small lens opening and make a long ex-
posure—the smaller the opening the better.

E. H. Giddings of 9GC says that some-
one is using his call illegally, as he has not
been on the air in several months and yet
is receiving stacks of cards. He would
appreciate help in locating the offender;
whether he be someone with a bum fist or
an actual law-breaker, If it is a law-
breaker, he ‘had better take warning for
the inspector has been put on his trail,
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The McCaa Anti-Static Devices

Part 11
By 8. Kruse, Tech. Editor, from notes by Dr. D. Galen McCaa

siatic reduction.
essential the building of such a device.

that will he necessary.

part of the article.

Last month we presented an analysis of the theorv of McUaa Oscillator and Repeater Systems of
In this, the second part of the article, we give all construciional details that are
We have endeavored to give those specitications that are im-
portant—other dimensions and values may be changed to suit the facilities or apparatus which the
reader may have available. It must be borne in mind that these devices are siill in the experimental
stage and require some degree of ingenuity on the part of the builder for their successful operation. A
carefol reading of both parts of this article will go far toward getiing the understanding of the devices

Of especial interest to ihe telegraphing amateur is the McCaa Band Selector also described in thin
This device is out of the experimental stage. and one that will operate heautifully
can he built direcily from. the detailed specifications that we give.—Editor.

N part one of this article the statement
was made that the signal/static ratio
seems much better than 1/1, altho the
theory calls for a 1/1 ratio.

Dr. McCaa suggests several possible rea-
sons for this. To begin with, it is the peak
values that should be the same, therefore the
cnergy conteni of the static surge in the
secondary will be less than that of the sig-
nals. In addition to this it seems plausible
that both the detector tube and the headset
are less responsive to the same amount of
vnergy when it is in the form of impact
than when it is in the form of a more nearly
sinusoidal curve.

Constructional Dimensions

With that we will drop theoretical dis-
cussion of the tube-operated anti-static de-

Ly Ly
p
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DIMENSIONS FOR A “REPEATER RYSTEM” TO
COVER BROADCAST RANGE

Pi. P2, 8, L% and 1.4, 50 turn honeycomb coils or

other coils with the same inductance, i.e. .169
millihenries.

1,1, 5 to 10 turns, 2” diameter, ringle layer.

[.2, variable, 50-75 turns, 2" diameter. Tapped

honeycomb convenient.

vices and proceed to the dimensions from
which one of the “repeater tvpe” may be
built. The dimensions that will be given
are not supposed to be final, they are not
even representative of any great amount of
effort in this direction for most of the work
has been done in the direction of circuit-
action rather than the detajls of best coil

designs and such other matters. 1t is there-
fore entirely likely that these dimensions
can he very greatly improved upon, but
they work, in fact they work very well in
the Broadeast-band of wavelengths.

If one were to build a set for the broad-
cast range, that is to say for the 200-600
meter band, some changes can he suggested.
The variometer V is not necegsary and can
be veplaced by a fixed cail if the tuning con-
denser will cover the range. {(On the basis
of a very limited experience with the cir-
cuit the editor prefers this construction to
one in which all of the secondary is put into
the coil S. There is much less tendency for
static noises to get into the secondary if the
coupling coil 8 is small and then is loaded
by a series coil. Tech. Ed.)

The secondary and the secondary loading
coil could be replaced by single layer coils
with some advantage as to losses, especially
ay it is best to let this tuned system feed
into a vmn—regenemtive detector ov a stage
of R.F. amplifier. [t is therefore qulte im-
portant to make this secondary circuit as
good as possible.

The reason for saying that the detector
should be non-regenerative unless there is a
stage of R.F. ahead of it is not readily
stated in a few words but the effect is un-
derstood and is very definitely undesirable.
Therefore an arrangement is desirable in
which the detector is preceded by a good
tuned stage, as in the Browning-Drake “re-
genaformer” or by a pair of fixed stages
such as Aeme R2 and R8 transformers will
provide.

For best results the entire tube system
must be enclosed in a grounded shield as
shown for the laboratory setup at Lancas-
ter. (See our February issue). Such a
shield must be well made or else it is worth-
less. The hox must be entirely closed snd
wires must leave thru the smallest possible
openings. The lid shonid have a flange of
metal that turns down inside the hox.
Shafts of condensers, rheostats ete., should
come out thru fairly close-fitting openings
and carry metal dials which are connected
to the shaft and set close to the metal panel,
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This sort of construction will prevent di-
rect pickup of static by the tube system so
that the anti-static circuit will not be crip-
pled by accidental inputs which it cannot
be expected to control.

Openation

Begin by closing the switch Sw. Tune
in a station by using the condensers C1 and
(2. Now open the switch Sw. and change
the coupling between both Pl and P2 until
nothing is heard in the secondary, indicating
that both the static and signal have been
balanced out. If the static does mnot bal-
ance out one of several things may be wrong.
Perhaps the ground connection is not good.
(Very few receiving grounds are even fair-
ly good. Waterpipe or steampipe grounds
are practically never good enough.) Per-
haps the trouble is a more simple one—the
coils P1 and P2 may be too close to S. They
should stay at least 14" away from 8. At
this point it must be admitted that the
simple circuit shown here cannot complete-
ly get rid of such things as violent static
and street-car “plops” for the very reason
just mentioned—there are some static coup-
lings that are not guarded against. For
the man that wants to do a complete job
several more complex circuits have been de-
veloped and operated with complete success.

However, assuming that a fair static-bal-
ance has been secured, proceed by turning on
the filament of the repeater tube and begin
to tune its grid and plate circuits, trying
various degrees of coupling between these
circuits and the coils L1 and L2. The fi
attempt of this sort wiil be pretty tedious
because one will not know what couplings
are to be used. After the correct grid
coupling is found it can be left alone, the
whole device being adjusted by tuning the
erid and plate cireuits with a little final
adjustment of the plate coupling. ]

This sounds pretty intricate, especially
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oscillating. As a matter of fact the circuit
as shown is too complex to handle with

DR. D. GALEN McCAA

Dr. McCaa’s interest in radio began after several
years® work as Roentgenologist at the Lancaster
(Pa.) Generai Hospital.

He first turned to the development of a radiofone
and, as has bheen reported in our February issue,
operated probably the first rvadiofone jin America.
These tests were made in 1914 hetween the old New
York Herald staiion at the Battery and the S.8.
Tyler of the OId Dominion Line.

The famous Marconi suit on the nse of coupled
tuned circuits forced a change of direction of the
work. and during the next few years there was
devised a system of transmission that did not infringe
that patent. The system was tested on the 5.5. Tyler
and dwas ready for the market when the war inter-
vened.

Dr McCaa then spent some time at the Radio
Section of the Bureau of Standards, leaving that
organization to work on anti-static devices. The first
work was done with Colonel John FKirth, and the
device was sold to the Federal Telegraph (o. in 1920,
at which time Dr. McCaa joined their staff.

The more recent work has been at the Radio
l.aboratory in Parkesburg, Pa., the organization fos-
kr&d}-{bﬁ' Mr. Horace Beale of 320, former Director

Pri, Section See. Section
of Band, . [/ oF Band
N A &
b, E [ ha
Q%ﬁ g oo drmature of
N f;ﬁone‘

s

PRINCIPLE OF McCAA "BAND SELECTOR

i, & & 3, metal bridges over which band ix stretched.
Phl, first Baldwin ’phone which acts as a motor.
Ph2, second Boldwin 'phone which acts as a generator.
T1, input transformer.

T2, ouipui transformer.

€, C, tuning condenser for the transformers.

B, stretched metal band.

as the plate circuit must always be kept a
little off tune to keep the repeater tube from

pleasure but it is perfectly
easy to build it in simpler
form. The secondary circuit
(S, C2, ete.) can be made to
operate from the same con-
trol knob as the grid circuit
of the repeater. The grid
coupling can be left alone
after one setting. The plate
coupling can be set at an av-
erage point for most work and
never needs a great deal of
adjusting anyway. This
leaves the plate-circuit tun-
ing condenser of the repeater;
the double tuning condenser
for the two grid circuits; and
the broad-tuning antenna
condenser. That is three

controls and of course nobody has three
hands, but people seem to worry along with
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three-condenser broadcast receivers of other
varieties. In any case, the three-handed
broadcast receiver is gradually being gotten
rid of, and the same amount of thot put on
the present cireuit will also simplify the
McCaa “repeater” control.

That has not been attempted as yet. The

THE McCAA BAND SELECTOR

work has been entirely on the circuit-oper-
ation and not on the mechanical details.

The Band Device

The Band-device is of an entirely differ-
ent sort, employing no vacuum tubes at all
but depending purely on mechanical reson-
ance and electrical (dynamic) damping. It
is a telegraphic device and has no useful-
ness at all for radiophone work. However
for radiotelegraphy it is more desirable
than the circuits that have been described—
there is nothing to adjust and the device is
very rugged. The radiotelegraph operator
must jump from one tune to another in a
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way that broadcast reception neither de-
mands nor necessitates. For such work a
“three-handed tuner” is hopeless, therefore
the most important thing about the band
device is that it does not add a single control
altho greatly decreasing static.

A band of soft iron, 20 mils thick and V4"
wide, is stretched across three
bridges, 1, 2 and 3, so as to form
two vibrating sections of the
same length. Each section is
214" (or 3"”) long and as the two
are of the same length and un-
der the same tension they will
be tuned to the same note.

The mass, tension, elasticity
and length of the band have
been chosen to put this tune in-
side the usual sudio range—
1000 cycles being a pitch to
which the band can be tuned
readily by means of the tension
screw provided for that purpose.

The band presents the tonal
properties of a tuning fork, in
that it will respond readily to
impulses corresponding to its
natural period but is not at all
sensitive to irregular impulses.

The section at the left acts as
a primary section. This section
is driven by a Baldwin receiver
which has been removed from its
headband, has had its dia-
phragm taken out and the little
rod that usually drives the dia-
phragm connected to the middle
of the left span of the band.
When this phone receives cur-
rents of the pitch to which the
band is tuned it will vibrate the
band. The stiffness of the band
is great enough so that the vi-
brations will be carried across
the central bridge (2) into the
right-hand, or secondary, sec-
tion of the band. This second-
ary section being tuned to the
same pitch will vibrate readily,
thereby operating the armature
of the second Baldwin ’phone (Ph. 2) and
causing it to act as a small A.C. gener-
ator. The output of the second phone
will be fed thru the output transformer T2
to an amplifier or a headset.

Static and signals of other pitches will
not get thru the device at all well because
they are required to pass thru the two me-
chanically tuned sections of the band—and
get lost in the process.

The Tuned Transformers

When the band-selector was first put into
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use it had one great weakness, just the same
us all other wmechanically tuned selectors
and repeaters before it. This weakness was
that the band insisted on vibrating after the
signal had stopped coming in, thereby put-
ting “tails” on all the dots and dashes so
tha(ti they ran together and were hard to
read.

To get rid of this difficulty the input and
output transformers were tuned as shown.
This had two effects. The lesser one was
to give an additional increase in the sig-
nal/statie ratio as the static now had 4
tuned cireunits to go thru (2 electrical and
two mechanical) but the main gain was to
stop the band promptly when the signal
stopped. The reason for this action is that
the tuned circuits withdraw energy from
the hand 1u9t as soon as the signal btopq.
thereby giving a sort of “dynamic braking”
action. The improvement is very great al-
tho the tuning of the transformers is not
at all exact.

Operation

One might think that the band needed
tuning for each separate station but this
is not correct. One simply sets the band at
wome convenient pitch that the operator
happens to like and then heterodynes the
received signal until its pitech falls on that
of the band. For spark signals that is not
possible and the band must be set to the
spark pitch, making an extra adjustment.
The band tunes very sharply and is a help
in getting rid of mterference. The horrible
mush from stations using synchronous recti-
fiers for plate supply can be gotten rid of
almost completely and the “purr” from A.C.
plate supplies is much reduced.

In general it is well to use the band-se-
lector between the detector and the first
audio stage. Where signals are weak it
may be used between a first and second audio
stage,

Resuits

The improvement made by the band de-
vice is absolutely startling. The device has
heen tested out at the San Francisco sta-
tion of the Federal Co. and gave the fol-
lowing results.

Straight Receiver  Anti-Static _System

Signal Static Signal Static

Audlbﬂhtv Audibility Audibility Audlblhtv
1600 3867 1234 5]
Ratio 1/2.4 Ratio 246/1

The words “anti-static system” are used
to indicate that a device was used with the
band seelctor to protect it from the “bang”
or “crash” variety of static. Where there
was nothnig but ordinary rumbling and
hissing static (or power ieaks) the results
would be about the same without the extra
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device. In a demonstration at 320 it was
shown that the band device would complete-
ly eliminate the noise inade by a loose-
jointed buzzer coupled to the antenna sys-
tem and making a ragged noise like a bad

-

CORE

g da wio

THE

TRANSFORMER USED WITH
SELECTOR

THE BAND-

Note—Ordinary audio amplifying transformers will
not work.

Core section 18 3" % %)
iren.

input transformer windings.

Primary, wound on one long side of core, 2500
turns No. 40 enameled wound in layers as nearly
ar possible,

Secondary. wound on other long side of core, 2500
turns No. 24 silk-and-enamcled c¢overed wire
weparated from core by one layer of thin bristof
board or other suitable 1/64” insulation, Wind in
layers,

Output transformer windings.

Primary same as secondary of input transformer.

Secondary, 10,000 turns No, 40 enameled wire
wound over 1/64” of insulation, layer winding as
nearly as possihle,

One layer of thin, bui good, waxed paper iz used
besween each 2 layers of wire allowing the wind-
ings to keep fairly even.

"

and is composed of 20 mil

insulator dn a 25-cycle line, Altho the
buzzer noise was strong cnough to drown
out all signals the hand device removed the
noise so that it became a faint murmur and
easy reception of signals was possible. Tape
record of signals were also made using a
vibration-proof type of relay developed by
Dr, McCaa. (In passing it is interesting to



March, 1925

say that the operation of this relay seemed
perieutlv satisfactory with signals of ordi-
nary headsei strength altho the whole af-
fair is quite small and so rugged that it can
be bounced on the table while working. It
uses no tubes or complex circuits but is a
straightforward relay and operates a stand-
ard A. T. & T. “pony” relay which in turn
operates the recorder.) All of this was
done with no interference from the buzzer
altho, as has been said before, it ahsolutely
blanketed all signals when the band-device
was taken out.

Tri-State Convention—Pitts-
burgh, Pa.,
By 8CEO

State Radio Amateurs Convention,

the first one for Dittsburgh, which
was held January 29th, 30th and 31st, and
this in spite of the fact that only a few
weeks were spent in preparation for the
event. “Hams” from Ohio, West Virginia
and Pennsylvania (the three States giving
the name for the convention) were in at-
itendance and one good *ham,” 6BRF, came
from the West Coast.

The convention opened during one of the
heaviest snowstorms in vears and only a
small number had registered up to noon
Thursday.

After lunch they began to arrive in great-
or numbers and at 9:00 P. M. Chairman
P. E. Wiggin, 87D, ;,ave a speech of wel-
come to a fair-sized crowd. The bunch
then proceeded to WCAE, the Kaufmann
and Baer broadcasting station, where they
were made welcome by [‘homas McLane,
8§BDI, and Al McChesney of the mighty
VQ.

The first night was open and advantage
was taken of this to visit stations and
friends.

On Friday morning a special street car
took the ecrowd to Station KDKA, where the
63-meter transmitter was given especial at-
tention. Mr, C, W. Horn and his assistants
very kindly answered a illion questions
after explaining the layout.

On Friday afternoon an interesting tech-
nical meeting was held with papers and
talks, before a good crowd.

Friday night an excellent entertainment
program was furnished by the Committee.
The musie, ete., was broadcast from the
Roof Garden of the Hotel Chatham by
WCAE. Many telegrams were received
from a distance from amateurs listening in
on the program.

On Saturday morning examinations for
licenses were held and an interesting trip

OVER 150 amateurs attended the Tri-
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to the A, T. and T. exchange was taken.
(Every amateur should visit a telephone
exchange. They would feel more kindly
towards unavoidable delays after seeing
what takes place when a call is put in.)

In the afternoon, contests, a traffic meet-
ing and a technical meeting with several
excellent papers, took up the entire time.

Saturday evening the banquet was given
and the roof garden was crowded. Ad-
dresses were made by Mr. 8. W. Edwards,
8th Dyist. Supervisor, Mr. A. A. Hebert,
Field Secretary-Treasurer of the A.R.R.L.,
Mr. C. W. Horn of the Westinghouse Com-
pany and Mr. John H. Miller of the Jewell
Inst. Company. After the speaking the
drawing of prizes took place. The first
vrize, & Grebe 13, was won by Thompson
Baber of Swissvale, Pa., a young ham just
starting out in the gaine, and he received the
congratulations of all. Many other valu-
able prizes were distributed.

The convention concluded with the solemn
rites of mmatxon into SOTAB.

This impressive ceremony, the last event
of the convention, could scarcely fail to leave
in the minds of those who had the privilege
of witnessing the ritual, a sense of duty and
obligation to amateur radlo

Congratulations to the committee.

And here’s looking forward to the next
one.

-

et

Raising the Ante

FFECTIVE with the current issue, the
E newsstand price of QST is advanced

to 25 cents per copy. The League
has delayed this advance as long as pos-
sible but it is now necessary. Practically
every other radio magazine of national
reputation has long since sold at al least
25¢ per copy, many of them higher. We
know that QST is worth it, and we trust
our readers will agree with us. The few
cents additional that each reader will ex-
pend are very little to him, but in the ag-
gregate they will enable us to do a mate-
rially better job in the publication of QST
anciin carrying on the work of the A.R.
R.L.

By the way, there is no increase in A. R.
R. L. dues and the opportunity to save
money by joining the League is bigger
than ever. Have a look at the handy ap-
plication blank on page 64, O.M.!

OBJB says that glass awning rings make
nice antenna insulators. We should say,
judging from the size of them, that they
ought to he ¥FB for use on single wire re-
celving antennas, at least.
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The New Magnavox Tube

By Herbert E. Metcalf’

radically in several ways in the last
few years. First, in the almost
universal use of radio frequency
amplification for broadecast reception; and
second, in the adoption of low-wave trans-

MODERN radio reception has changed

METALLIC ELEMENTS USED IN
TYPE A TUBES.

FIG. 1.

mission and reception for amateur traftic,
more particularly in continuous waves.

Thke vacuum tube I am about to describe
was developed with the idea of meeting
the needs of both these changes. The
secret of efficiency in radio-frequency ampli-
fications, oscillation and detection in the
wave band of from 20 to 600 meters, lies
in making a vacuum tube having a low
internal capacity and yet being able to
handle a fair amount of power.

Magnavox Type A Tubes are a radical
departure from standard tube practice and
have a low inter-element capacity without
loss of other essential characteristics.

Referring to Figure 1, it will be seen

¢ {n charge of Research and Development, Vacuum
Tube Division of the Magmavox Company, Oakland,
California.

that not counting the lead wires and fila-
mient, only three metal parts are involved—
control electrode, anode and filament spring.
These parts are all die stamped and are
therefore, always alike. The control
electrode is formed of a single piece of
metal, slotted to receive the filament. This
glot is provided on its edges with teeth,
the teeth being bent laterally, away from
the plane of the filament.  This lateral
bending not only gives increased electron
control, but also widens the control field and
makes it possible to secure uniformity in
tube characteristics despite slight mechanical
variations in manufacture. The writer
has found that such teeth or serrations arve
necessary in order to obtain proper con-
trol action. The
teeth alone control
the electron stream
and the remainder
of the control elec-
trode acts simply as
a support for the
teeth. By varying
the number, size,
shape and position
of the teeth, tubes
can be made to dup-
licate the character-
istics of standard
grid tubes, in much
the same way as the
number of grid wires
control the charac-
teristics of the grid
tube.

After the control
electrode is mounted
the filament is placed
within the sgslot as
shown in Figure 2,

the anodes are

placed in position. L

The complete assem- FIG, 2. PARTIAL
bly is shown in Fig- ~ ASSEMBLY SHOW-
are 3. It is to be NS rGomET RS

noticed that the an-
odes are not parallel
to the plane of the
filament but are spread slightly at the hot-
tom. The tube is then sealed and pumped
by & mnew method which removes all un-
desirable gasses in about %0 seconds. The
finished tube is shown in Figure 4, which
also shows the method of insulating the
prongs in the base,

TION.

Electrical Characteristics
The audio frequency characteristics of
Type A tubes are practically identical with
those of the Radio Corporation, Cunning-
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ham, or DeForest Storage Battery Tubes,
with the exception that the output im-
pedance is slightly lower, with consequent
greater mutual con-
R ductance. The char-
i acteristic curve of
the tube is practi-
cally a straight line
which gives won-
derful tone quality
when used in broad-
cast reception. The
filament of special
“no-boil-off” mate-
rial burns dully at
900° with a current
consumption of .22
to .23 amperes. Plate
current is 2.5 to 3.5
milliamperes under
load. Total filament
emission with con-
trol electrode and
plate tied together is
from 40 to 50 milli-
amperes at 90 volts.
The tube is designed
so that 120 volts may
be used on the plates
if desired.

™ ,FC%M;; L%'I‘]E Inter-element
ASSEMBLY _ WITH Capacity

FIG. 3.
N
PLATES IN PLACE. For comparative
figures a number of
Type A tubes and a number of standard
storage battery tubes were measured on a
General Radio Precision Capacity Bridge,
and the averages are given in the following

table:

Control Elec- Plate to Control to Control
trode to Filament _ Plate to plate
Filament pufds.  (Fil. Free) (Fil,
npfds. unfds. Gudd)
upfds.
Average
Type “A" 5.0 6.0 5.0 2.4
‘Tubes
Average
Other 6.6 6.0 11.2 6.6
"Tubes

Thus it is seen that the highest internai
capacity is not over 5 pufds. and that the
filament-grounded control-electrode-to-plate
capacity is only 2.4 pufds. and less than half
that of standard tubes. There are two
reasons for this low capacity. The con-
trol electrode is composed of just one flat
piece of metal instead of a cylindrical grid.
This alone reduces the control-electrode-
plate capacity greatly. The other factor
lies in the greater plate spacing employed
in the Type A tube. The fact that
electrons are free to pass to the anodes
without obstruction, allows greater spacing
for the same impedance. In practice I have
found that the same impedance can pbe ob-
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tained with about double the spacing of
the ordinary grid tube. The writer is now
working on elimination of capacity to a
still greater extent by reducing the actual
amount of metal to vractically the teeth
only. This should bring the internal ca-
pacity of the tube to very close the capacity
of the leading-in wires.

This low internal capacity mekes Type A
tubes hard to oscillate in tuned plate cir-
cuits. This means that tuned R. F. ampli-
fiers are practically self-neutralizing when
Tvpe A tubes are used. When using
electromagnetic feedback, however, they
become highly oscillatory and oscillate free-
ly and steadily for C. W. reception down as
Jow as 20 meters without the least trouble.
I am inclined to believe that tubes used
without the base can be made to oscillate
at lower wavelengths, but no experiments
have yet been made to determine the ex-
treme bottom range.

In conclusion, I will say that Type A
tubes in audio frequency circuits give a
beautiful clarity of reproduction. Careful

FIG. 4.
SHOWING BAKELITE INSULATION.

COMPLETED TUBE AND VIEW OF BASE

experiments have indicated that Type A
tubes will operate with maximum efficiency
as follows:

1. Detector using control-potential con-
trol-current characteristics for rectification.

2, Detector using control-potential plate-
current characteristics for rectifioation.

3. Radio frequency amplifier at low
wave lengths.

4. Intermediate frequency amplifier.

5. Oscillator both low and high wave
lengths.
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All Aboard For Paris

First Congress of International Amateur Radio Union April 16-20,
Are you going over?

HE first international congress of

radio amateurs ever held will con-

vene in Paris from April 16th to

20th, inclusive, having as its primary
purpose the formation of an International
Amateur Radio Union. It is expected that
there will be representatives there from
the amateurs of every land. The wonderful
strides made in international amateur com-
munication this winter have shown clearly
the possibilities of international organiza-
tion. A most important meeting is ex-
pected to result, one from which the gpirit
of Amateur Radio as we know it may echo
all around the world, bringing into exist-
ence sn association which will play the
same role in international amateur affairs
as our own A.R.R.L. does in North Amer-
ca.

It will be remembered that abeut a
vear ago our president was in Europe and
established the preliminary contact that
has resulted in the calling of the Congress.
The three leading French amateur socleties
have banded to arrange the meeting, and
announcements have been mailed all over
the world. A secretariat has been estab-
lished at 2 Rue de I'Eschaude-Saint-Gier-
maine, Paris (6e), and details are being
worked out rapidly.

A preliminary list of topics slated for
consideration at the (longress, received in
this country about Christmas, lists (a) the
organization of an LA.R.U.; (b) method-
ical organization of technical tests by ama-
teurs; (c) wavelengths for radiotelephone
and amateur transmissions; (d) educa-
tional use of radiotelephony; (e) selection
of an international auxiliary language.
League Headquarters will be very glad to
receive suggestions from the membership
on additional subjects which should come
before the (ongress. The A.R.R.L. has
been requested to submit a proposed con-
stitution for the LA.R.U. and is partic-
ularly interested in the first item on the
agenda. At this writing we have not
learned what plan of procedure will be
followed at the sessions but because of the
difficulty offered by diverse languages it
seems probable that formal international
diplomatic procedure will govern. Under
this scheme a sub-committee would be
formed to handle each item on the agenda,
every nationality represented being in-
vited to submit a written monograph to
the sub-committee handling that subject.
The decisions of the sub-committees would

then be combined in a “draft convention”
to ygo before the whole Congress for ap-
proval and signature by the representatives
present. To the American mind, used to
direct action and conference-table gret-to-
gethers, this may seem a very complicatec
and formal method of getting things done
but something of this sort is necessary
where many languages ure spoken. We
may feel ceriain that, in some fashion or
other, there will be adequate opportunity
for us to be heard on the various subjects
under consideration.

The L.A.R.U. is going to he u federation
of amateur societies chiefly national asso-
ciations, with representatives to speak for
them at the Congress. Although only these
official delegates of national societies will
have the right to vote, all amateurs are
welcome. About a dozen A.R.R.L. Divi-
sion organizations, convention arganiza-
tions and c¢lubs are raising funds to send
one or more of their number to the meet-
ing. The two official delegates which the
L.eague probably will have in uitendance
well be very glad to have the assistance
and support of these representatives, ft
will be fine if we can get up a big A.R.R.L.
party and sail over together, and show the
rest of the world what American hams look
like. In fact that is the idea of this un-
official representation—it is a ‘‘contact
mission”. It will be worth a good deal to
us Americans to have a considerable num-
ber of our fellows come to meet und know
intimately the amateurs of other countries.
It is Worth the while of any club or similar
organization that can afford it, to send one
of its best amateurs to Paris, and home via
London, to establish this contact and come
back ‘home and tell w}'xat he saw. Individ-
ual amateurs are very welcome, too. Now
who’s going?

We want to get up an AR.R.L. party
to sail from New York on the S. S. “Maure-
tania’ on April 1st, returning to New York
on the 8. 8. “Rerengaria” on May 1st, pro-
viding thirteen days in Paris and three in
London. We have arranged with the Davis
Travel Service, 102 Pearl St., Hartford,
Conn., to act as our booking agents. Mr.
F. Irvin Davis, of that firm, can make every
desired reservation and make all arrange-
ments necessary for everybody that wants
to go. We urge everybody who wouid like
to go along with the gang to get in touch
with Mr., Davis immediately. He has
steamer plans, all the dope on passports,
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ete., and can even make your hotel reserva-
tions abroad.

Our c¢ontemplated itinerary provides for
sailing on the **Mauretania” on April 1st,
arriving at Cherbourg on the 7th, thence
by rail to Paris; in Paris from the &th to
the 20th; leave Paris 21st via (Calais and
Dover to London; the 22d to 24th in Lon-
don; then to Scuthampton on the 25th and
home on the ‘‘Berengaria’, due to arrive
in New York on May lst. We are going
to travel second class, which is good enough
for any of us, and
save money. The
minimum cost of the
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Country of which a citizen or subject;
by birth or naturalization; country where
lived before coming to the U.S.; country
where going to live; last arrival in the U.
S. (date and port) ; race; occupation; mar-
ried or single; born (date, city or town,
county, state, country) ; if naturalized, the
Court, date and number,

Passports are a mean problem, and as
they take considerable time, they should
be started at once. Apply to the clerk of
the nearest State or Federal Court for in-

formation; the gov-
ernment also main-

trip, from New York
and back to New
York, will be right
around $600. This
covers steamer fare
(with meals), taxes,
passport  expenses,
hotels, tranfers,
meals, tips, ete. The
steamer acconimoda-
tions contemplated
in this estimate are
on the basis of four
hams to a cabin, in-
‘side staterooms. If
there are only three
or two to a room, or
if an outside room is
secured, the fare is
higher, running up
to where about $175
will have to be added

tains passport agen-
cies at Boston, New
York, Chicago, Phil-
adelphia and San
Francisco. You are
required to appear
in person with docu-
mentary proof of
citizenship and two
photographs of your-
self, plus a $10 fee.
Visaes of passports
ire required in
France sand Eng-
tand which Mr.
Davis can arrange.
When you have ob-
tained, your pass-
port, it should bte
signed in the two
spaces provided and
mailed to him with a
check for 3$21.00,

to these figures if the

whereupon he can

round-trip is made

obtain visaes. Also,

in outside stateroom

a Certificate of Com-

two to & room. Mr.
Davis will be glad tc
arrange to bunk
hams together, and Heauguarters will be-glad
to help. For just a little additional money
all kinds of interesting extra things can be
done.. For instance, for $14 extra, one can
fiysfrom Paris to London; for $15 three long
rubberneck-wagon trips can be had around
Paris; two such around London for §12;
we can~have a veck of fun on the side.

Mr, Davis will need from each man reg-
istering on this trip the following informa-
tion: Name, home and office address,
whether you wish to travel first or second
class, kind of accommodations desired,
also a deposit to make steamship reserva-
tions positive, being 25% of the passage
money if first-class, or $30 per berth( for
each direction) if second class. Also the
following information in connection with
a povernment information blank which has
to go with all steamship tickets.

pliance must he oh-
tained from your
District Collector of
Internal Revenue, showing that you have
complied with the Federal Income Tax Law,
before you will be permitted to leave the
country. Aliens should also obtain a re-en-
try permit on Form No. 631 of the Immigra-
tion Service, to re-enter the (United States.

A lot of trouble, but it’s going to be
worth it all. ‘Years ago, just as we started
having conventions, there was a terrific
“kick” in meeting the fellow you had
worked so often on the air but had never
seen, Here will be our chance to have
the same experience with the amateurs of

other lands whose signals we have heard or

worked. In years to come, when the LA,
R.U. is a powerful world-known intluence
in amateurs affairs, we will look back on
this First Congress in Paris and be proud
and glad that we attended and helped to
put the job over.

—HK, B. IV,
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A Handy Wavemeter Trick

OST of us own wavemeters that
don’t go down far enough. For the
past year we have been nagging
all wavemeter makers, trying to get

from them something that will go below 10
meters—and they can’t see it at all! They
keep right on making things that stop at 30
or 40 meters. And that’s right in the face
of the fact that 20 meters has just put over
the biggest thing since the audion—Ilong
range daylight work.

Very well—if they will not furnish us
with meters we will have to make them our-
selves,

Several ways of doing this have been de-
seribed, the harmonic schemes described by
the present writer, Bliley’s method of trans-
posing onto another scale, Reinartz’s scheme
shown last month—and now we have a still
casier one, and it is due to Reinartz again.

The Resonance Coil

Most of us know that a coil has a natural
wavelength—because it has inductance and
capacity in its windings. Some of us know
that it is perfectly easy to find that natural

THE REINARTZ RESONANCE COILS-N_
wavelength and its harmonics—but that

us. It

didn’t suggest anything useful to
scheme

did to Reinartz though-—and the
followed. .

He began by winding No. 30 D. . C. wire
en a 814 inch tube. I don’t know how he
knew when to stop, probably he did it the
way the rest of us do—“wind until you are
#ick of it and then put on that much more.”
At any rate the finished winding was 414
inches long. It was then dropped into hot
paraftine and picked out to drain. Then
the receiving set was put into oscillation,
the coil hung near it by a thread and the
tuning controls worked back and forth un-

til a click showed resonance with the coil.
This happened at 160 meters, according to
a General Radio wavemeter. Another coil
made to the same dimensions would per-
haps have resonated at 154 or at 163—but
that isnjt the point for it does not change
the scheme a bit—one can start with any
wave that can be reached with the wave-
meter you have now.

The coil has a natural wave of 160 me-
ters—what of it? If the natural wave is
at 160, then the second harmonic is at 30,
the third harmonic js at 53.3, the 4th har-
monic is'at 40, etc. Just keep on going down
with the receiver and hunting for resonance
clicks, Whenever you find one—stop right
there, put your new small eoil an your
wavemeter condenser and spot that point
on the wavemeter dial.

In this way it is possible to go down as
far as the receiver will oscillate, and to find
coil-harmonies as low as the 21st, altho
the ones after the 5th are rather hard to
locate. It is much easier to do the whole
thing if a small meter is used in the de-
tector plate circuit instead of using the
click method. This is more accurate and
more sensitive. The meter can be a 0-10
milliammeter and if you don’t have such a
thing you can often make a voltmeter serve
by disconnecting the series resistance. In
the same way an ammeter will sometimes
do if the shunt is taken off and some R. F.
meters will do if the thermo-couple is dis-
connected.

However, it isn’t overly easy to chase such
a lot of harmonics, so it's better to make
some smaller coils. Incidentally that also
checks the work with the large ¢oil and
makes it a little safer from the accident of
missing a harmonic—and that’s something
to be watched. KEven if you make the other
coils, don’t depend on marking the wave-
meter dial. Draw a regular wavemeter
chart and then a kink in the line will warn
you that something has happened—other-
wise you may never discover that the 3rd
and 4th harmonics have been mixed.

The other two coils are wound with the
same wire on the same sort of tubing and
treated in the same way. The only differ-
ence is that the medium coil has a winding
1% ” long and a natural wave of 668 meters
while the small coil has a winding 14" jong
and a natural wave of 30 meters.

Now then—that’s the easiest wavemeter
stunt we have ever heard about, there’s no
excuse at all for not knowing where 20 and
5 meters are—even if there isn’t a single
manufacturer that believes that there are
such wavelengths.

-3, K.
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New Regﬁlations for Transmitting Stations

MATEURS having transmitting sta-
tions should take close note of the
following regulations of the Depart-
ment of Commerce, which went in-
to effect January 5, 1925, as a result of
studies made at and subsequent to the
Third National Radio Conference.
Wave Lengths
150 to 200 meters, 75 to 85.7 meters,
87.56 to 42.8 meters, 18.7 to 21,4 meters,
and 4.69 to 5.35 meters, are allocated to
amateur stations.

Spark Transmitters

Amateur spark transmitters produce
considerable interference and consequent-
ly are responsible for many complaints.
Amateur owners of such transmitters
should abandon their use as early as pos-
sible and adopt a system producing less
interference. Until such change is made
they will be permitted in the wave length
band between 170 and 180 meters and
should have a decrement not exceeding .1.
[Note 1.]

Phone and ICW Transmitters

Phone and ICW (Interrupted Contin-
uous Wave) transmitters will be permitted
in the band from 170 and 180 meters. ICW
shall be defined as the type of wave pro-
duced by mechanically interrupting one or
more of the radio frequency circuits or
the type of wave produced by any trans-
mitting set which produces an equivalent
effect.

CW Transmitters

CW (Continuous Wave) transmitters will
ber permitted in all of the bands allocated
for amateur use.

Coupled Circuits

Amateur stations must wuse ecircuits
loosely coupled to the radiating system, or
devices that will produce equivalent ef-
fects to minimize key impacts, harmonics
and plate supply modulations, except in
cases where loops are used as radiators,
Conductive coupling, even though loose,
will not be permitted. [Note 2.}

Power Supply
No restrictions will be imposed relative
to the character of power supply, pro-
vided the emitted wave is sharply defined.
[Note 3.]
Quiet Hours
Amateur stations when using wave
lengths between 150 and 200 meters, are
required to observe a silent period from
8 to 10.30 p. m, daily, standard time, and
on Sundays.while church services are being

broadcast. Such stations, when using wave
lengths below 85 meters and having a pure
continuous wave or where a full wave recti-
fication is employed, are not required to
observe a silent period, provided no inter-
ference is caused other service.

Station Licenses

Licenses issued for amateur stations will
authorize the use of any or all of the wave
lengths allocated for amateur use, pro-
vided the transmitter meets the require-
ments of the above regulations. No altera-
tion in the apparatus will be permitted
which results in changing the character of
the emitted wave except under authority
granted by the Supervisor of Radio.

Intercommunication

Amateur stations are not permitted to
communicate with commercial or govern-
ment stations unless authorized by the
Secretary of Commerce, except in an
emergency or for testing purposes. This
restriction does not apply to communica-
tion with small pleasure craft such as
yachts and motor boats, which may have
difficulty in establishing communication
with commercial or government stations.

Special Amateur Station Licenses

There being no further need for special
amateur station licenses, owners of sta-
tions holding such licenses will be per-
mitted to continue the use of their “Z”
calls under regular amateur station
licenses. No new “Z” calls will be issued.
The privilege of using the wave lengths
from 105 to 110 meters is withdrawn,

Our Notes

Note 1. The previous ruling was 0.2,

Note 2. Note that this applies to 150-
200 meters also, and whether or not quiet
hours are ohserved—a new ruling.
. Note 3. 'There are no restrictions out-
side of quiet hours. If one wants to avoid
quiet hours, the types of power supply
specified in the paragraph “Quiet Hours”
must be used between & and 10:30 p. m.
and during Sunday church services.
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Notes on Reflexing Receivers
By A. L. Budlong*

%o it is with mingled feelings that
the author takes up the subject of
reflex receivers.

Reflexing started with the French during
the war, and has since attained a high pin-
nacle in the ranks of broadcast receivers.
Under certain conditions the scheme pos-
pesses considerable merit, but, like every-
thing else, the principle has been very
much overdone, and certain types of reflex
receivers, in my humble opinion, do not pos-
sess the advantages claimed for them.

Since space is limited, we will list rather
briefly some of the various reflex combina-
tions commonly resorted to, and an opinion
of their desirability.

RITING about something you don’t
believe in is always poor policy,

‘The One-Tube Reflex

1. When employing 2 single tube as R.F.
and A.F. amplifier, a crystal for <etection,
and a *fixed” R.F. transformer, we do not
believe this receiver is particularly valu-
able Tor any use. (ur experience has been
that it is “the bunk” for DX, and for local
work several sets of this kind gave no no-
ticeably greater volume than s straight
crystal detector and single audio stage.

2. When a tuned transformer is used,
as shown in Fig., 1, the set gains much in
DX ability. The results on extreme dis-
tance are not hetter—or even as good—-as
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tube reflex using a single amplifier tube and
tube detector instead of a crystal. (See Fig.
2). Using an untuned transformer, the set
performs fairly well—especially on some of
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the weaker signals that the crystal-detector
set would not get. It is not strongly recom-

mended with the untuned transformer, how-
ever,

2, Using a tuned R.F. trans-
former in this combination, the
get is a mighty fine little re-
ceiver, Results can be very fa-
vorably compared to those obh-
tained with a three-tube set em-
ploying one R.F, detector and
one ALF.

3. Under this heading we
will classify all reflex sets us-
ing two or more stages of
radio frequency amplification.
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They are on the whole, wvery
good performers, whether ¢rys-
tal or tube detector is used.

FIG. 2a THREE TUBE REFLEX
ean be obtained with a straight regenera-

tive detector. For fairly strong signals,
however, louder veception is possible.

Multi-Tube Reflexes
1. TFirst of all, we will consider the two-

*Experimenters Scetion, ARR.L.

Even with “fixed” R.F. trans-

formers the results are worth-

while, although obviously bet-
ter results can he obtained with tuned air-
core transformers. A typical receiver of
this type is shown in Fig. 2a.

Stabilizing Methods

. 'The old reliable method of stabilization—
i. e., prevention of osecillation in the R.F.
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stages—is by the use of a potentiometer
across the “A” battery, as shown in Fig. 3,
Sometimes this is used only on the first
stage; at other times the grid returns of

/?F Transtormer
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Q__'L-_._ 200 ~ 00 I
potentiometer
= FiGg. 3

Al the R.F. tubes are brought down to the
yotentiometer arm. The former method is
yetter for fixed transformers; the latter for
uned transformers. The iethod is mnot
«ecommended for two reasons. First, the
positive potential necessary for stabilization
plays havoe with the life of the “B” bat-
tery; second, the positive potential doesn’t
help the audio qualltv in the reflexed audio
stages, The series resistance shown in Fig.
4 is better. Our only objection to this is
hat it is critical to wavelength changes,
and necessitates frequent adjustment.

Stabilization by reducing the number of
turns in the primaries of the R.F. trans-
formers is one of the easiest methods, but,
in the opinion of the writer, one of the least
desirable. Amplification falls off at the
higher waves 1if the number of turns is
kept iow enough to prevent oscillation at
the lower end of the scale.

Neutralization by the Hazeltine method
has been tried and proves fairly successful

Y
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Counterfex” circurd developed
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in a single-stage reflex. Reflexing has been
adapied to multi-stage neutrodynes, but we
are inclined to the belief that they owe
their “neutralization” more to small pri-
maries in . the R.F. transformers than to
actual capacity neutralization. It is the
opinion of Wheeler, and others, that reflex-
ing a real neutrodyne would have bad ef-
fects on stabilization, probably resulting in
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an upsetting of the halance and a tendency
to oscillate,

A variation of the neutradyned reflex is
the Harkness neutroflex. This is simply a
reflex in which neutralization is obtained by
the hice system instead of the Hazeltine
system. See Fig. 5.

Reflexing Standard Receivers

This article started with the intention of
telling how to adapt reflexing to some of
the more common types of receivers., A}l
his other talk about reflex sets has been
neidental. Now let’s get down to business.

The Reinartz Receiver

One of Lhe most common types of re-
eivers now in use is the hemartz This
s shown in Fig, 6a. In Fig. 6b is shown
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FIG 4

10w the first tube may be converted into an
mplifier, a second tube added and used as
a detector, and then the whole thing ve-
flexed. Our Reinartz receiver isn't really
a Reinartz any more, but it will work.
For the 200-600 meter band the R.F. trans-
former is mmade by winding 60 turns of No.

[
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22 D.S.C. wire on a four-inch tube for the
secondary, and winding 25 turns of the
same size wire over the “low” end for the
primary. Tuning of the secondary is ef-
fected by & 00025 ufd. variable condenser.
The audio transformer may be any ratio.
Use a high ratio for code work, where qual-
ity is not an essential. For phone work use
a transformer*of not more than 5:1 ratio,
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Reverse the connections to the feedback
coil.  Your feedback ¢oil will not have a
stabilizing effect, and may entirely prevent
oscillation if properly adjusted. If it won’t
eifect complete neutralization, you c¢an
avoid oscillation by keeping the R.F. tuning
condenser helow the oscillation point.

The grid condenser in the first tube must
be removed, or short-circuited. While it is
desirable also to bring the grid-return of
the first tube back to the ‘“negative” of the

an
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FIG. 7

“A” battery instead of to the “positive,”
it i3 not absolutely essential to do so.

Yariometer Regenerator

We don't like this one so much, because
it is hard to make it work with a tube de-

Primary finding

 ARIMETER.

)
FiG. 8
tector. The thing has a beautiful tendency
to howl. The only thing to do is to use &

crystal detector. The changes are shown
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in Figs. Ya and 7b. As stated before, we
don't think much of one-tube reflexes with
crystal detectors, but that is about all you
can do with the variometer receiver. Of
course, you can try a tube detector if you
want to, but we don’t want to mislead you
into thinking that all is going to be love
and roses when it comes to making it work.
Better stick to the crystal.

A way in which a tube detector can be
added fairly satisfactorily is shown in Fig.
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8. The circuit has to be torn to pieces to do
it, however. The variometer becomes the
tuned secondary of s radio frequency trans-
former “T.” The primary consists of 12
turns of wire in a 3!%-inch circle. These
turns are tied together, and then the whole
winding xs stuck against the variometer as
shown in Fig. 8b. This winding is “P” in
Fig. 8a.

Tickler Regenerator

The tickler type of regenerator is mot
particularly difficult to adapt to reflexing.
Probably the best way of doing this would
be to use a tuned transformer in the plate
circuit in addition to the tickler, as shown
in Figs. 9a and 9b, “A” shows the origi-
nal circuit, and “b” the reflex, The tickler
is connected up as u “reverse” tickler, and
is used, as in the Miner superdyne, for an
oscﬂlatxon control.

A Neutrodyned Reflex

We now come to the last circuit, (})robably
one of the best—a neutrodyned reflex.
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Only one stage of R.F. amplificaiion isused.
In both this circuit and the tickler reflex
previously mentioned the R. F. transformer
is made up as follows: Primary, 25 turns of
No. 22 D.S.C. wire wound over a secuondary
of 60 turns of the same size wire on a four-
nch tube. The secondary is tuned with a
00025 pfd. variable condenser, The tap for
the neutrodon connection in Fig. 10 is ta-
ken off the 30th turn of the secondary, the
turns being counted from the “low,” or fil-
ament, end of the coil.

With the large primary the neutrodon
adjustment will be critical, but the results
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FIG. 2

vill be worth the trouble. Browning and
Jrake have shown by recent e\perlmenta
hat a large-primary transformer gives no-
ticeably greater ampnhcatlon than a trans-
orraer with a small primary.

How Much “B” P.attery

Some day, manufacturers, and the dear
radio publlc also, are going to wake up to
the fact that high plate voltage on R.F.
amplifiers are the bunk. High voltages give
better results on the strong signals, but
not on the weak ones, which are the ones
vou want to get. A superheterodyne re-
cently tested out gave hest results on weak
iggnals when but 22%% volts were used on
he plates of the R.F. tubes. Higher than
£5 volts is not recommended under any cir-
cumstances.

But in a reflex set, we use the tubes both
as R.F. and A.F. amplifiers, and A.F. ampli-
ers must have higher voltages to make
noise. This, of course; mieans that the
R.F. end of the argument is at a disad-
vantage, which is another reason why we
are not in love with this eretlex business.
However, we will concede some additional
volts to the reflex amplifier tubes, solely
nd simply for the sake of the audio end.

Go @head and use as high as 67% voits
m the reflex amplifier tubes—-darn it!

Reflexing on Short Waves
The writer does not take reflexing on
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short waves particularly seriously for the
reason that reflexing involves RF. ampli-
fication, and R.F. amplification on short
waves is of doubtful value. Lately this
particular phase of reception has received
considerable impetus by the work of Mag-
ner, 6BCP, who worked two-way with Aus-
tralia using the Roberts’ reflex as adapted
to short waves by Zch Bouck. The Rob-
erts’ circuit is axmply a neutrodyned one-
stage R.F. amplifier, a regenerative detec-
tor, and a reflexed audio stage. Its princi-
pal value would seem to be that it results
in a non-radiating receiver, and increased

§i |

welectivity through the introduction of ad-
litional tuned circuits.

Since reflexing involves complications,
he advantages of the receiver could more
easily be incorporated in a set employing
a mneutrodyned amplifier, regenerative de-
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tector, and straight audio amplifier. A set
of this type has heen built and operated by
Don Wallace, 92T, and was described in the
January issue of ().ST

While on the subject of R.F. amplification
it might be mentioned that so far no short-
‘wave receiver employing R.F. amplification
{including the superheterodyne) has dem-
onstrated an ability to get greater distance
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than a single oscillating-detector-and-one-
stage-audio low loss tuner. Signals sre
brought in louder; we get more noise, per-
haps—but the DX ability of the simple os-
cillating detector is yet to be improved
upon.

To be sure occasional impassioned arti-
cles are written on some new super-sensi-
tive low-wave R.F. amplifier set that has
been developed, but it is significant that a
few months later, in the majority of cases,
the R.F, set 1s lying in the corner, and a
low-loss regenerator is doing the work on
the operating table.

New England Division
Convention

PRIL &rd and 4th, Friday and Satur-

day, are the dates of the New Eng-
, land Division A.R.R.L. Convention in
Worcester, Mass. Headquarters will be at
the Bancroft Hotel. There will be many
worthwhile events and among these we
might mention: Technical Meetings on
Friday afternoon and Saturday morning;
Operator's ILicense examinations Saturday
morning; Banquet at the Bancroft Satur-
day at 6.30 P. M., followed by speeches, no-
tably one by Prof. Hobart Newell of
Worcester Polytechnic Institute on ‘“Ra-
dio from the .Standpoint of the Broadcast
Listener”, movies and R.O.W.H. Initiation.

Especial thought has been given to mak-
ing this convention attractive to the radio
experimenter or broadcast listener, even
though he tay not own a ham transmitter.
He will find much of value and interest
awaiting him.

For reservations or further information
addres N. E. Division A.R.R.L. Convention,
274 Main St., Worcester, Mass.

All ont, ‘Gang! This is going to a bang-
up convention.

WWYV and 6XBM Schedules

For the past two years the Bureau of
Standards has been transmitting at stated
times, radio signals of standard frequency
from Bureau of Standards radio laboratory
at Washington, D. C. These signals are
transmitted approximately twice & month
and have bheen utilized throughout the
eastern half of the country. In order to
extend the territory covered, transmitting
equipment and standards have been in-
stalled at Stanford University, California,
with the cooperation of that dnstitution.
The station thus established at Stanford
University on September 5 inaugurated the
transmission of similar signals of standard
frequency, thus duplicating in the West the

" (WWYV or 6XBM) intervening.
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service rendered¢ by the Bureau of Stan-
dards in the East.

The frequencies included in the past
transmission ‘have heen froma 125 to 2000
kilocycles (2400 to 150 meters). In order
to make the transmissions bf still greater
service, they will be extended to include
frequencies up to 6000 kilocycles. The
future transmitting schedules which have
been definitely arranged are given below.

These special signals of standard fre-
quency are of use to testing laboratories,
transmitting station operators and others
in standardizing wavemeters and adjusting
transmitting and receiving apparatus. The
accuracy of the frequencies is better than
three-tenths of 1 per cent. Information
on how to receive and utilize them is given
in Bureau of Standards Letter Circular No.
92, which may be obtained on application
from the Bureau.

All transmissions are by unmodulated
continuous-wave telegraphy. A complete
frequency transmission includes a “general
call,” a “standard frequency signal,” and
“announcements.”  The *“general call” is
given at the beginning of the 8-minute
period and continues for about 2 minutes.
This includes a statement of the frequency.
The “standard frequency signal” is a series
of very long dashes with the call letters
This signal
continues for about 4 minutes. The “an-
nouncements” are on the same frequency
as the “standard frequency signal” just
transmitted and contain a statement of the
measured frequekncy. An announcement of
the next frequency to bhe transmitted is then
given. There is then a 4-minute interval
while the transmitting set is adjusted for
the next frequency.

The schedule of standard frequency sig-
nals from both the Bureau of Standards
and Stanford University is ag follows:

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

parenthesis)

*Time Mar. 5 Mar. 20 Apr.6 Apr. 20

10:00 to 10:08 p.m. 3no B0 1600 3000
(1000)  (F4K)  (200)  {100)

10:12 to 10:20 p.m. 316 630 1660 3300
(952)  {476)  (182)  (91)

10:24 to 10:32 p.m. 345 78 1800 3600
. (869)  (411)  (167)  (83)
10:36 to 10:44 p.m. 376 &50 2000 4000
(800  (358)  (160)  (75)

10:4% to 10:56 p.m. 425 980 2200 4400
(706)  (306)  (136)  (68)

11:00 to 11:08 p.m. 500 1130 2450%% 4900
(600)  (265)  (122) (A1)

11:12 to 11:20 p.m. 600 1300  2700** 5400
(500)  (231)  (111)  (55)

11:24 to 11:92 p.m, 666 1500  3000** 6000
(450)  (200)  (100)  (50)

¥Rastern standard time for WWYV, Washington, D. C,
Pacific standard time for 6XBM, Stanford Uni-
versity, California,
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6TS and 2MU First Across on 40 Meters

N the evening of Friday Jan. 2nd, Wil-
liam H. Schick of 2MU at Brooklyn,
New York, heard 6TS at 40 meters.
Having put in many hours in logging har-
monics and tracing their causes, Shick did
not suppose that this was 6TS’s main wave.
However the next evening 6TS was again
heard calling and saying “40 meters”. 2MU
thereupon went after him and at 7.00 P. M.
(E. S. T.) received an answer.

Good two-way communication followed at
once. Details are lacking at this time but
it doesn’t really matter—we know the main
fact, that 40 meters got across and that
these two did it.

That isn’t all, the power at 2MU was only
about 95 watts!! That isn’t so bad when
one considers that it was 4 P. M. in Santa
Monica.

2MU has worked every district except
the 7th with the same set and the same
power, therefore the station will be described
brie.ﬂy. : s

‘The Transmitter

The set uses the good old reliable Hartley
circuit—the thing that works anywhere
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ANTENNA AND COUINTERPOISE AT 2MU

from 1 meter wavelength to 1 cycle per
second. There isn’t anything new about it
and that is just the beauty of the thing—
it shows the difference between the man who
does his best with what he has—and the
rest of us that camp up on 80 meters and
don’t try to do anything new.

The antenna is fully explained by the

drawing. Notice that it is in anything but
a good location, the counterpoise of neces-
sity being very short. These things do not
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THE TRANSMITTING CIRCUIT AT 2MU

Ll—Antenna coil, half of an R.C.A. helix.

1.2-~-Primary col), inner coif of an old Murdock helix.
The spacing of the 6 turns has heen increased to
reduce the distributed capacity and the eddy
ltz’ssea. The spacing is now %4”, the coil diameter

LS—R.F, choke, 18 turns No. 24 on a 4" tuhe.
C1—Cardwell receiving condenser, set at about 100

micro-microfarads.
P voity a

C D c , 002 microfarads.

C3 & 4—Filament bypass condensers, exact size
makes no difference, but those used have capacity
of 1 microfarad each.

Grid leak and condenser are the usual sort.

A single 50-watt tube is used with an input of 95
milliamperes at 1000 voits.

discourage
something.

We hope to describe 6TS a bit later—
perhaps we can make it in this issue, the
pictures are coming by airplane.

an amateur that amounts to

COMING—A. R.R. L.
NATIONAL CONVENTION

The Third National A.R.R.L. Con-
vention will be held in Chicago, under
the auspices of the Chicago Radio
Traffic Association, on August 19th
to 22d inclusive, 1925. Hverybody
who attended earlier national conven-
tions knows what a good time this
means. This one will be bigger and
better than ever. Mr. W, E. Schweit-
zer, 9AAW, the president of the C.
R.T.A., at 4264 Hazel Ave., Chicago,
is again Convention Chairman, to
whom correspondence should be ad-
dressed. Full particulars will appear
in QST as plans develop. Save your
money and plan on attending!
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The Deresnadyne

By E. F. Andrews and E. A. Beane

T is realized that there have already been
many classifications of radio frequency
amplifiers but in view of the fact that we
only understand by comparison, another

may not be out of place. At any rate, the
public shouid not be allowed to continue in
the ervor that any set which can blow our
five tubes af once must necessarily be a

i}
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neutrondyne. It is the purpose of this article
7) suggest another classification of tuned
radio frequency amplifiers and to show in
what respeci they differ.

Preventing Self-Oscillation

There ave three main methods of pre-
venting self-oscillation. I‘he oldest is the
use of the so-called “losser™ which is simply
a device to absorb energy from the grid cir-
cuit. ‘The second is the neutralization of
the feed-back energy by an egual and op-
posite energy. In the third class come
those methods which depend on preventing
the huilding up of voltages which will cause

‘fHE
self-oscillation. These schemes are used
in the “Deresnadyne” receiver.

Cause of Self-Oscillation

Refore taking up the three methods we
shail briefly consider the cause of self-
oscillation. Figure 1 shows a vacuum tube
connected in the fundamental circuit of all

ANDREWS-BEANE DERESNADYNE

transformer-coupled tuned radio-frequen-
cy amplifiers. The signal to he ampli-
fied is impressed on the grid eirenit GL-GC,
(d‘ISIIl}?_‘ a potent;xal difference between G1

d G2, This euergy is amplified by the
Lube in the well-known way, c:ultmp: in a
preater energy in the plate circuit PC-PL
aud a greater poteniial difference between
P1 und P2,

This would be a very simple, effective
and stable process, were it not for the very
strong tendency for some of the energy
in the plate #ircuit to he transferred back
to the grid circuit through the capacity be-
tween the grid and the plate. The eon-
denser MC represents the natural capacity
batween the wrid and the piate of the tube.
The voltage at P1 fcrces a Hlaw of current
through this capacity to (i1, thereby tend-
ing to make the tube osciilate.

Magnetic coupling also

exist be-

may

[1ulilif
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tween the plate circuit and the grid ecir-
cuit. [t is not impossible to prevent this
magnerm coupling but it is
v difficult. In the circuit
shown, woscillations once
started have nothing to stop
them and self-oscillation is
present mntmuousny until
the tubes are shut off,

Seclf-Oscillation and Relay
Amplification

If the grid circuit and the
plate circuits are tuned so0
that they are resonant to the
same frequency, the tendency
to oscillate is much greater
hecause the Jmtantaneum
potential diference hetween P1 and (1 is
greater and more chnergy is transferred to
the grid circuit.

By tuning the plate ecircuit and g¢rid cir-
cuit both to the frequency of the signal
being received, we would get the maxi-
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mum radio frequency relay amplification
were it not for the fact that self-oscillation
commences considerably before exact reso-
nance and maximum amplification are ob-
tained. This makes it necessary for us to
sacrifice some of the amplification which we
would otherwise obtain in order to prevent
self-oscillation, which, when it occurs, de-
stroys the tone quality of our signal
entirely. No matter what method we use
for preventing oscillation, it has the effect
of limiting the radio frequency 7elay ampli-
fication., The tendency to oscillate consti-
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absorption circuit coupled to the grid cir-
cuit. Each of these systems produces the
desired effect by increasing the losses.
This prevents oscillation even though con-
siderable energy is being transferred back
to the grid circuit from the plate circuit
as has been explained. The resistance
used in one of these methods is indicated
by R in Figure 2. The losser method has

the pronounced disadvantage that its ad-
justment is critical and changes with wave-
length, also that in some forms it causes
the tuning to become much broader.
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tutes the limiting factor of radio frequency
amplification. If tubes could be made
without grid-plate capacity much higher
amplification could be obtained.  More
tubes might be required but the amplifica-
tion and stability would be well worth it.

The First Methd of Stopping Oscillation

Now that we have considered self-oscil-
lation in general, we may take up the first
method of preventing it which consists of
increasing the losses in the grid circuit.
This scheme is usually known as a “losser”.
The losses can be introduced in many ways;
by & potentiometer to change the bias of the
grid; by a variable resistance in the grid
circuit {either shunt or series) or by an

Neutralization Methods

The most popular form of the second
method is the mneutrodyne circuit popu-
larized by Professor Hazeltine. There are
other methods of neutralization, such as the
Rice circuit and the reversed tickler em-
ployed in the commercial superdyne set.
However we will confine ourselves to the
neutrodyne as the most important repre-
sentative of this class. In Figure 3 the
fundamental circuit of one stage of a com-
mercial neutrodyne is shown in heavy line,
while the dotted line represents the second
stage. Neutralization is accomplished by
the coil XL and the condenser XC. It
should be noted that the coil XL in the com-



mercial set constitutes the secondary of the
radio frequency transformer whose primary
is the coil PL. XL is the grid coil of the
succeeding tube which is shown (together
with its circuit) in dotted line. In com-
mercial neutrodynes the connection A is
absent, this connection being made through
the A battery bus B which connects all
stages together. In this circuit, as in those
previously described, the voltage difference
betwen P1 and ['2 is allowed to become
great enough so that the gransfens of
energy through NC to the grid circuit would
produce oscillation if not checked. This
checking is accomplished by the coil XL
which is coupled to the coil PL in such a
way that a voltage is built up across it
opposite to that across PL. By varying
the capacity of XC an amount of energy
is transferred through it just sufficient to
neutralize that transferred through NC.
If there are more turns in XL than in PL
then XC must be smaller than NC and vice
versa. When properly adjusted this re-
ceiver does mnot oscillate over a band of
wavelengths. In the opinion of the writers,

ssanal") ANT.
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¢ircuits previously deseribed in that means
are provided to limit the voltage which will
be built up between P-1 and P-2.  This
purpose is accomplished by reducing the
number of turns in the primary of the
coupling transformers and by another
method which will be described later.

It would seem at first thought that the
method of reducing the plate turns is so
very simple that it cannot present any in-
tricate problem. All that need he done
is to determine the proper number of turns
%o put in the primary of ithe transformer
and oscillation troubles are over. Unfor-
tunately this is not the whole story for the
tendency 1o oscillate changes with the
wavelength of the signal being received for
several reasons.

First, at low wavelengths more energy
is transferred at a given voltage from the
plate ecircuit to the grid cireuit through
any coupling which may exist between them.

Second, since the number of plate turns
is small the plate circuit will approach
resonance only at the short wavelengths.
The closer to resonance, the higher the vol-

FI6. 5

apposing the increase in tendency toward
oscillation when passing to & lower wave-
length is the principal merit of the neutro-

dyne. )
The Third Method

This brings us to the consideration of the
third method of preventing oscillation in
tuned radio-frequency circuits. This third
method includes the various means which
ean be used to limit the radio-frequency
voltage which can be built up in the plate
circuit and thereby to avoid an amount of
feed-back through the tube capacity which
will be sufficient to cause oscillation.

The fundamental circuit is shown in Fig.
4, ~Its operation differs from that of the

1
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tage across the plate circuit and the greater
the tendency to oscillate.'

Third, there is more transfer of electro
magnetic cnergy through a given coupling
at higher frequencies therefore the second-
ary is more effective in increasing the in-
ductance of the primary and in bringing it
near to resonance.

1. There is room for argument here, It is exceed-
ingly hard to prove that the oscillatory condition
depends on actual resonance, It is egually hard to
prove that when one prevents oscillation by redueing
the primary turns, that this is beczure one has de-
tnned the piate circuir. It is entively likely that the
reason is merely a rednetion of coupling between the
primary_and the secondary circuit, which is known
to he effective in such cases.
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_There are several ways of equalizing con-
ditions so as to secure maximum amplifica-
tion without oscillation over a wavelength
band. In fact, the circuit can be made to
oscillate at the high wavelengths and not at
the low wavelengths if that is desired. One
means of securing this effect is to so place
the transformers that there is a slight
negative electro magnetic feedback from
the plate circuit to the grid circuit of the
radio frequency tube. This iransfer of
energy increases at lower wavelengths and
can be made to offset, in a measure, the
increase in tendency toward oscillation at
low wavelengths. In this way fairly uni-
form amplification over the entire wave-
length band may be obtained. Another
possible method is to reduce the number of
turns in the primary of the transformer
still lower when tuning in low wavelength
stations. This may be done by & double
arm tap switch changing simultaneously
the number of turns in the primaries of
the two radio frequency transformers bnt
this scheme unfortunately causes a “jog™ in
the tuning scale. Still another way of
accomplishing this is by changing the po-
sition of part of the primary turns with
relation to the other parts® A further
method of controlling the primary induct-
ance is by varying the effect of the
secondary inductance upon it by varying
the coupling between the primary and the
secondary.®

We have found it convenient to refer to
such controls as “deresonators™, Their
purpose is to secure maximum amplifica-
tion without oscillation over the wavelength
band to be covered. Some tvpes of de-
resonator control are suitable for attach-
ment directly to the shaft of the tuning
condenser so that the circuit is controlled
automatically as the tuning is changed.

Another very effective way of controlling
the tendency toward oscillation is by adjust-
ing the B battery voltage by means of a se-
ries resistance control. The circuit is shown
in Figure 5. The resistance R has a maxi-
mum value of about 200,000 ohms and is
econtinuously variable to a zero resistance.
The vesistance may consist of s fibrous
strip impregnated with a graphite com-
pound. A disc rocking over this makes
woud contact at any desired point. The
effect of this resistance is to vary the volt-
age applied to the plates of the two radio
frequency amplifying tubes. Lowering the
direct plate voltage reduces the instantane-
ous voltage differences between the plate

2. This is the scheme used in the “Super-Zenith”
which was described in QST for November, page 8.

8. 'This is the scheme used in the 'F'RF” set.

4, Tt seems reasonable that this etfect is due to the
change in the plate-grid impedance which occurs when
the plate voltage is changed. ’'This change is in the
right direction to account for the decreased tendency
to oscillate when the plate voltage is reduced,

[0
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and the grid, thereby preventing oscilla-
tion It is important to notice that this
resistance is not in the radio frequency
circuit and therefore does not increase the
damping of the surface, in other words it
does not broaden the tuning. The two
large by-pass condensers lead radio fre-
quency current from the primary of the
transformer directly back to the negative
filament of each tube respectively. The
resistance also is a very nice volume con-
trol.

The weneral principles herein outlined are
the subject of several patent applications.

Regarding NKF

E HAVE the following in the form
\X/ of a notice from the U. 8. Naval Re-
.search Laboratory at Bellevue, D. C.

“All regular test schedules from NKF
will be temporarily suspended. NEKF will
be on the air until 2 a, m., handling traffic
with London, San Francisco (NPG), Bal-
boa (NBA), San Diego (NPL) and Pearl
Harbor (NPM) on 71.5 meters.

“Special tests may be arranged on re-
quest to NKF, before 8 p. m. or after 2
a. m,

“New schedules will be started before
long on a different set of wavelengths. When
these schedules are started, you will be no-
tified.

“You will be interested to know that the
54.3 meter set has been converted into a
crystal controlled set on 54.7 meters and
will be sent to the Pacific Fleet; it is ex-
pected that it will go with a portion of the
Battle Fleet to New Zealand and Australia.
During this trip it will be available for work
with amateurs at practically all times. It
is sincerely hoped that a representative of
the A.R.R.L. who is also a Naval Reserve
Officer, will make the trip in charge of the
set.”

STEEL
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A good Wavemeter

By John M. Clayton and L. W. Hatry

HE requirements of a wavemeter are
T accuracy and ruggedness. A wave-

meter consists of a tuned ¢ircuit con-
taining a variable condenser, a fixed coil
and an indicating device. The goodness
of your wavemeter, then, depends on the
condenser and the coil—the indicating de-
vice does not matter so much.

The variable condenser must, first, be
well built and, second, low-loss. The plates
should be heavy, well spaced, and very
firmly bound together with large-surfaced
separators and husky supporting rods. The

THE COMPLETED WAVEMETER

bearings must be metal, should have no
play in any direction, and should be sub-
stantial and smooth-running. Cone bear-
ings, in particular, are good. A geared
vernier becomes a necessity on the shorter
waves or with high capacity condensers.

The coil must be non-changing in its
ronstants which are inductance, resistance,
and distributed capacity. The last two
named should be kept low. To accomplish
these things the coil form should be strongly
built, the coil tightly wound and the wire
biound so that the position of the turns can
rio vary; and the coil terminals firm and
non-changeable in their relation to each
other.

Since the wavemeter was built to use
more than one c¢oil, all wavelengths from
about 15 meters up can he covered. It is
ruggedly enough built to withstand the
abuse of ordinary use without wuch dam-
age to its calibration. Despite the inaccur-
acy of buzzer excitation, the buzzer on the
meter has proved its value for rough check-
ing numberless times. However, the buzzer
can he teft out.

The tuning condenser used in this meter
is a General Radio type 283 of 1000 wpf.
capacity. The critical tuning on the short
waves due to the capacity of the condenser
can be taken care of by substituting a .lial
for the small knob usually on the vernier
control. In fact, for precision, it will be
difficult to get a hetter arrangement than
obtainable with the extra dial on the ver-
nier; particularly if this dial is one of the
460 degree type of which there are a num-
ber on the market at present. The 1000
nuf. condenser’s advantage is that it re-
quired if a smaller condenser were
used.

For accuracy of measurements,
shielding the inside of the wave-
meter box and the back of the sup-
porting panel, is practically a
necessity-—~especially at the short
waves, [t is surprising the amount
of detuning which will occur
through body capacity if the meter
is not shielded carefully. The
shielding dn this case being made
of 25 gauge sheet copper in the
form of a box with soldered seams
for the inside of the case of the
wavemeter, and a flat sheet for the
panel. The panel shielding is held
on by mounting screws of the
meter, ete. The edges of the rop-
per box are bent over the shoulder
to which the panel is screwed, and

Deneds coll e used instead
of futnng forcotd Juppore.

FiG. | DETAILS OF COILS FOR WAVEMETER

to these edges the panel shielding makes
contact when the panel is in place. This
shielding is connected to a binding post, on
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the panel, which is connected to ground
when the meter is in use. Thus the instru-
ments in the meter are completely shielded
so that there is no capacity effect to the
hand, and no pickup of energy
by the wiring or instruments of
the meter.

The indicating instrument is
a 100-milliampere full-scale-
reading hot-wire galvanometer.
A thermo-galvanometer would
be preferable bhecause of its
greater sensitivity, and because
it would stand a much greater
overload without burning out.
With a hot-wire instrument it
was found possible to read to

Mg, 2
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cording to Fig. 1. A six inch diameter
would be hetter because of the larger tield
of that size of coil which permits you to
get a greater distance from the oscillator

the 9th harmonic of an oscillator,
whereas with the thermo-couple
it was found possible to read to

the 15th harmonic of the same E1 TOP FOR 80X
oscillator wave at the same
power. ‘
The window used for viewing i
the hack-of-panel dial is made R R S CROSS -SECTION == 3IDE
by drilling a hole in the panel A ‘“@m_-—{g)'*] FIG 2 WAVE-METER BOX

and backing it with a piece of
mica or celluloid with an indi-

cating line scratched on the
n*
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back and filled with india ink. 7The win-
dow in the panel should be larger than the
one shown,

The back-of-panel dial is a General Radio
4” diameter one without the knob and fitted
with a special bushing according to Fig. 5.
Care must be used in centering this bush-
ing. The shaft of the condenser was cut-
off enough to avoid touching the panel.
The knob removed from the dial is large
and an excellent one ta use on the vernier
with a bushing to make it fit the 3/16”
shaft.

The coils for this meter are made ac-

or other source of energy whose wave-
length is being measured. Also it would
undoubtedly be convenient to have a plug
mounting on the coil that would permit of
its rotation without the necessity of having
to move the entire wavemeter. The posi-
tion of the wavemeter ¢oil in relation to the
source to which it is coupled has a direct
bearing on the energy being picked up. A

THE “WORKS” OF THE WAVEMETER

manner in which a plug mounting might
be constructed is shown in Fig. 4. While it
is true that such a method of mounting is
not low-loss, we Dbelieve its convenience
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overshadows that objection. Another ad-
vantage is that Fig. 4 only requires stan-
dard parts and is easy to construct for that
reason. The winding of the coils them-
selves may be done easily and conveniently

FIG. 4 POSSIBLE PLUG
MOUNTING FOR WAVE.-
METER COILS MAKES
COILS ROTATABLE

by using wire of a size to completely fill
the form width with the number of turns
to be msed. The article entitled *Amateur
Wavemeters” in the Feb.,, 1924, issue of
ST, on page 22, gives a great deal more
useful information on wavemeters and their
coils, so be sure and read or re-read it.*
After the wire is wound on the ceil form it

y Dal
/ HKole trr Oéal

should be covered with a thick layer of
waxed shoemaker’s thread to exclude mois-
ture and to make a permanent coil.

The ¢oils used with this meter are as fol-
lows: A single turn of i inch copper tub-

*Also Part Two of the same article in the April
1924 issue on page 20. Both issues of the magazine
can be obtained from the Circulation Department at
20 cents.
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ing eight inches in diameter, which gives a
wavelengbh range of 15 to 62 meters; a coil
of 5 turns of No. 12 D.C.C. with a range of
40 to 110 meters; a coil of 13 turns of No.
14 D.C.C. wire with a range of 65 to 264
meters; a coil of 31 turns of No. 22 D.C.C.
with a range of 140 to 650 meters.

On a 100 degree condenser scale, the use-
ful portion is from 10 to 20, and on a 180
degree svale, from 15 to 165.

You Wlll notice from the wxrlng diagram
in Fig. % that any instrument in the meter
can be taken off from some pair of binding
vosts, independent of the others. The vari-
able condenser off of posts B and C. The
Galvanometer off of A and .. 'The buzzer
off of A and E. You should preserve this
feature in the wavemeter you build, inerely
as a matter of convenience.

The top of the wavemeter hox could have
a handle in place of the webbed strap used.
The hinges are the type with removable pins
50 that the top ¢an be completely vemoved
when the instrument is being used—this is

really convenient feature. The corners

f the box shouid be protected with metal,
as shown in the photographs.

It has been suggested by a number of
the gang that the small Pyrex pudding cups
make excellent lead-in insluators when a
c¢ouple of them are used with a brass rod
passed through holes in the bottoms.

To change micromicrofarads into micro-
farads divide by 1.000,000; e.g., 500 micro-
microfarads is .0005 microfarad. In other
words, put enough naughts to the left of
the figure to go left six places with the
demmal point; e. 1000 micromicrofarads

.001000 mlcrotalad and the last three
rmup'hts can be erased. To reverse the
process you add naughts after the figure
sufficient to allow you to point off six
places to the right; e.g., .002 microfarad
is 002000 micromicrofarads and vou erase
the first two naughts.

Please do not ask us to send QST or any
TLeague supplies unless you enclose cash,
check or money order. The League would
lose money if it was compelled to send
bills~hence a ¢ash business. This, of
course, means that radio orders will not
be accepted.

While we are on the subject—the In-
formation Service will not pay any atten-
tion to radiograms and telegrams except
when they contain a request for reply by
collect telegram. The Information Serv-
ice rules require a stamped and addressed
return envelope. Other wires and radio-
grams will land in the wastebasket. Sorry
—-but isn’t it fair?
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A Tuned Audio Transformer

amplifying transformer for C. W.

receivers. The work was done in the
radio communication laboratory, Engineer-
ing Dept., Univ. of Minnesota as a part of
the course conducted by Prof. €. M. Jan-
sky, Jr. Further work is being done.

First of all one might as well review the
needs of un audio amplifier used in C. W.
work for the purpose of making clear just
why a sharply tuned transformer is wanted.

HROUGH the courtesy of Mr. R. A.
Braden* we present herewith a tuned

(GGood for Phone, Rotten for Code

Here of late all the labor of audio trans-
former designers hag been toward getting
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a transformer that would amplify all fre-
quencies equally because in hroadcast re-
ception it is desirable that the base drum
be reproduced as faithfully as the piccolo.
Putting it ditferently, they are working for
a transformer that is as good at 16 cycles
per second as it is at 1000 or 6000 cycles.
The result of such work is illustrated in
Figure 1. The peaked curve represents the
old General Electric Company amplifying
transformer which had a ratio of 9 secon-
dary turns to one primary turn, This trans-
former was designed to work on ship re-
ceiving sets that were copying 500-cycle
spark which make a1 1000-cycle tone in the
receiving operator’s headset. It is a good
transformer for the purpose, in fact one
of the »ery best that has ever been gener-
ally available. It goes without saying that
this transformer was also good for C. W.
reception, where the beat note is usually
set somewhere near 1000 cycles.

The lower curve represents the new Gen-
eral Electric Company transformer known
as the “Star”. This transformer does not
amphfy nearly o much at 1000 cycles but
it is much better at the low frequencies and
has a beautifully flat curve — — — if one

* Bxperimenters’ Section, A.R.R.L.

is interested in amplifying music. A most
unfortunate blunder has been made by the
Radio Corporation in marketing this trans-
former under ihe same catalogue number
as the old one. This has led to much con-
fusion, misunderstanding and hard feelings.
Let us therefore repeat, the jirst trans-
former is excellent for code and rotten for
musie, the second one is excellent for music
and absolutely putrid for code work. The
new type is marked with a star stamped on
the case. If you are a code man look for
this and avoid it,

Amplification Without Noise

The old type of transformer not only
amplified better at 1000 cycles where code
work is done but in addition was much
more quiet and did not let so much static
through. The reason for this is that static is
mostly low-pitched and comes in where the
amplifying transformer is not good. Inter-
ference from &0-cycle plate supply, much
caused by boiling rectifiers and sparking
‘“sinks’” doesn’t come through nearly as well
Therefore this “peaky’” sort of transformer
is a good thing and the idea can be carried
further. This is what is done in Mr,
Braden’s transformer.

The Braden Transformer

The Braden transformer is made as
shown in Figure 2. The primary consists
of 35,000 turns of No. 36 S.S.C. copper
wire. The secondary winding of 50,000
turns of No. &6 S.3.C copper wire. There

[N ) -
TUNED AMPLIFYING TRANSFORMER
Fig. 2

is no insulation between the layers of the
windings but a certain amount of care
should be taken not to have some turns
get badly below where they belong. A
single layer of Empire cloth between the
primary and secondary will prevent trouble.

The core is of iron wires 6 to 7 inches
Jong and of 20 or 22 guage. Enough are
used to fill the insulating tube on which
the primary is wound and the transformer
is tuned to the desired audio frequency by
sliding the core in and out, also by re-
versing the secondary connections.
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Performance

The performance of the transformer is
shown by the curves in Figure 3. The curve
marked F is that of an ordinary 10 to 1
amplifying transformer and is seen to be
much like the one shown in Figure 1 for
the old General Electric transformer. The
numbered curves show the performance of
the Braden transformer. Curves 1, 2 and
3 show the tuning effect gotten by moving
the core out gradually. Curve 4 shows the

effect of putting the core clear in and
reversing the secondary connections ( in-
side end of secondary to grid). Mr.

Braden modestly says “Although the tun-
ing of this transformer is quite sharp, it is
not sharp enough to be of much benefit in

. W. receiver”. However, we are much
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more hopeful about the transformer. The
difference hetween it and the ordinary 9 to
1 is fully as big as that between the old and
new General Electric types. Without doubt
the new transformer is very much more
quiet which is an extremely desirable
thing.

Mr. Braden says: “Two stages of ampli-
fication using two of these transformers
should be used (to get increased :.harp-
ness). There is no danger of “ringing”
or of fuzzy signals. The phone may be
shunted to reduce the signal strength to the
desired value.”

The hxperlmenters’ Section will be very
glad to hear of results secured with these
transformers. One warning should be made
however, they are of open core construction
and will need to be well spaced apart in-
side the set.

American amateurs should see to it
that they have sufficient postage on post-
cards and letters that they send to the for-
eign amateurs. If they don’t, the foreign
amateur has to pay the postage due which
is certainly an injustice. This is occur-
ing often at the present.

Marech, 1925

Pacific Division Cops
Two Trophies

S previously reported in our columns,
A6BCP won the boomerang offered by
the A.R.R.L. to the first North Amer-
ican amateur to connect with Australasia,
and 6CGO, Glen A, Litten, of Orange,

Calif.,, won the Chilean hat offered by
MaJor R. Raven-Hart, of Los Andes, Chile,
to the first North American to work Chile,
Both prizes have now been forwarded to
the winners and it is our privilege to pre-
gent photos and a brief description of each,

6BCP’s boomerang is made of poulished
three- plv mahogany, 2?2 inches across the
tips, &% inches wide at the center, bearing

an inlaid silver plate 3 by 5 inches on
which is engraved:

TO W. B. MAGNER GBCP, SAN PEDRO,

ORNTA
IN COMMEMORA" I'ION OFfF THE FIRST TWO-WAY
AMATEUR RADIO COMMUNICATION WITH AUS-
TRALASIA, WHEN &BCP WORKED 4AA, ¥. D.
BRELL OF WAIHEMO, NEW ZEALAND, ON THE
20-21 OF SEPTEMBER. 1924,
AMERICAN RADIO RELAY LEAGUE

6CGO0’s hat is woven of native Chilean
grass in two colors, ¢ream and a chocolate
brown. It has a fore-and-aft length of
about 14 inches, a beam of about 13, and
a crown about 43 inches high. The ribbon
and cord have dark reds and blues as the
predominating colors. It is a beauty.

Renewed congratulations to the west-
coast gang are in order, and we offer ours.

As a momento of the Dakota Division
Convention, the Twin City Radio Tlub
presented Don C. Wallace of 9ZT with an
A.R.R.L. emblem for his watch chain.



March, 1925

Q8T

45

Learning the Code by Listening

A Long-Wave Tuner For the Broadcast Listener

AVE you ever wondered .what *“this

code stuff” was about? It isn’t hard

to find out und there’s endless in-

teresi in it after that. 'There are
plenty of times when radlophone broadcasts
get. maonotonous, but there’s never a time
when there isn't endless variety and enter-
tainment in the dots and dashes.

Where the Charm Comes In

Have you ever noticed that after a while
even a 7-tube broadcast H’Le]VIng‘ set has
reached its limit—there isn’t anything more
to accomplish? When you have logged sta-
tions all over the United States — Canada,
Cuba—perhaps a few in Europe—that's all,
there isn't any more.

Not so with the teleg‘raphlc signals, you
can log them with u single recciving tube
and yet never c¢ome

to the end of the
poussibilities. Up at
1 7,00() meters
there’s the steady

whistle that wavers
up and down in the
form of dots and
dashes, that’s NSS,
the naval station at
Anmnapolis,
Maryland. A hit
further down is u
fainter signal from
YN at Lyon, France,
which works at
15,100 meters, and
still a bit below that
are KET at Bolinas,
California, (13,345),

Telegraph string ¢hat handles messages up
and down our western coast, the United
Fruit string that furnishes gilt-edge com-
munication over Central America and the
(Gulf of Mexico, our Navy Yards that most-
lv sign calls beginning with NA, NP, or NG
(depending on their location on ithe Atlan-
tic, Pacific or Gulf Coast), the Postal and
Army stations that sign a variety of calls
and handle much of their traffic in weird
cryptic terms that the rest of us cannot
understand. ‘These stations are in general
between 5,000 and 1,200 meters.

Then ¢omes the biggest group of all —
the almost countless shipboard stations and
the great system of shore stations that
work with them. If these stations are
American they will be working above 600
meters, usually between there and 2600
meters. If they are foreign they are likely to
be working any-
where - including
the 450-meter wave
right in the center
of the broadeast
band. Many a time
American  stations
are damned for hor-
rible noises that
actually come from
an ancient spark set
on board a British,
Spanish, Italian or
French ship that is
just off our coast.
Here again—
wouldn’t. it be in-
teresting to be able
to make sure who
he was and where he

WII at Chatham, was? .

Mass. (13,600), Then there is &
NPM xt Honolulu THE LONG WAVE RECEIVER blank-600 to 200
(11,490), WSO at meters contains
Marion, Mass, (11,600), POZ af practically no radio, telegraphy, but be-
Nauen, Germany  (12,000)~ but why go low that there ave signals aplenty, all the
through the long wave-band? They are way down to 5 meters—and they come

scattered all over the world and can all be
heard over amazing distances, for these sta-
tions are built for daily transoceanic work
and the t¢alk that goes between them is of
national and international iuterest. Some
of them sgpeak slowly and droningly—as if
designed for the beginner-—others race
along with machine-sending at such furious
speeds that the words become bursts of
sound and sentences are mere buzzes. No
man can c¢opy such matter, but there are
machines that attend to it and make tape
records. These are the stations above 5,000
meters.

Next below that there are great groups
of somewhat smaller sf,athS‘ the Federal

from every civilized country and from a
few others to boot.

But — e
Yeg—that’s pretty fine—but what good is
it unless I know the code?
Oh pshaw-—the world is full of folks from
15 ‘r;,o 75 who have learned it-— why can't
you?

The answer is—you can learn it, and
here’s how.
How to Learn
There are several ways to learn. Possi-

bly the best way of all is to start in with
someone that can send well with a key and
buzzer, and have that person-spend a lot of
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time teaching you. This is all right if he
has nothing else to do but to wait until you
happen, to feel like taking a lesson— but
there’s the rub.

The next best way is to listen to the
slow-moving long-wave transatlantic sta-
tions, for they are ALWAYS sending, and
you can take a lesson when you want it.

The listening ¢an be done with the sim-
plest set in the world, and now we will dis-
cuss that,

The Simple Long-Wave Receiver

. The set is (we hate to admit it) a “single
circuit” affair. It isn’t single circuit for

.00/
| fixed

11

bl

any reason except that such an affair is
cheap and easy to make and plenty good
enough for code practice. The diagram,
photograph and list of materials cxplains
the whole business, nothing more is needed,
hook up the set, turn on the filament and
tune in NPL or WSO—then start spoiling
paper and pencils.

If you keep at it the dots and dashes
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TERMINAL BLOCK SEEN FROM THE BACK OF SET

| Jumper

WOTE = Fosbs A and -8 *are connected logelher as shown.

ARRANGEMENT OF COMPLETED TERMINAL BLOCK
SEEN FROM THE BACK OF SET.

will begin to make words and sentences
after a few nights, and after that you can
stamt listening to the talk of the World
instead of the United States alone.

And That Isn’t All, Either

Of course you needn’t stay on the long
waves any longer than it takes to learn the
code, after that you can drop down and

QST
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listen to the crisp, laconic, ship-to-shore
conversations that go on at every port of
any importance, you camn hear the cryptic
letter-group code of the Naval atations,
and finally you ecan drop down and hear
9ZT at Minneapolis working other amateurs
in 8 or 9 countries, or yvou can go clear
down to 21 meters and hear the omnly John
Reinartz working across the continent in
broad daylight to Willis at Santa Monica,
California, with & power that makes broad-
cast stations seem enormous.

Of course, the simple tuner shown here
will not go down to 21 meters—but it will
go down to the Navy-yard stations (1200-
2600 meters) if you use a 300 turn honey-
comb coil and it will get down to the ship-
and-shore stations with a 100 or 150 turn
coil. After that you are in Citizen radio,
and that changes every 30 days, so we can’t
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tell you what you will need by the time you
have learned the code,

Come along and let’s see that part of it
together.

List of Materials

9 feet of tinned No. 14 tinned “bus” wire.

1 good variable condenser, having capac-
ty of 1000 micro-microfarads (.001 micro-
farad). This set used a type 247-B Gen-
eral Radio Condenser, but the make does
not matter.

4 brass angles to hold the condenser to
the baseboard. %” x 1”; angles may be
obtained at the hardware store.

1 good socket, the set used General Radio
type 156, .

1 20 Ohm rheostat, the one shown is Gen-
eral Radio type 301,

One mica bypass condenser, capacity 1000
micro-microfarads, (.001 microfarads), the
one shown being Dubilier type 600,

One mica (do not use paper) grid con-
denser with gridleak mounting. The one
shown is Dublilier type 601, capacity 250
micro-microfarads, (.00025 microfarads).

One grid leak, resistance 2 megohms.
Electrad or Durham leak recommended.
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Electrad or Durham Leak Recommended

6-1 General Radio 138-W Binding posts
or 6 8-32 roundhead brass machine screws
with 2 hexagon nuts each.
12’(,)ne haseboard, 1 inch thick by 7%” x

y 9ne rubber or bakelite strip 2” x 43" x
4 .

One single jack, open circuit type, Carter
or Federal can be obtained anywhere.

One single coil-mounting not pivoted.

One 1500 turn coil (5,000 to 15,000 me-
ters). Other coils listed below. Screws,
solder, ete.

The coil mounting and the coil can be
obtained from Sears, Roebuck & Co., Mont-
gomery Ward & Co., Charles Branston, Inec.,
Buffalo, New York; The Coto Coil Co.,
Providence, R. I., or Remler Radio Mfg.
Co., San Francisco. For the commercial
ship and shore stations a 100 or 150 turn
coil may be used, for the 1200-2600 meter
stations a 300 or 400 turn coil is correct.
A 750 turn coil will bridge the gap from
2600 to 5,000 meters, thus including the
high-power shore stations.

Rules Governing the A. R. R. L.
Information Service

1. Before writing, search your files of
QS7. The answer is probably there.
Do not ask for comparisons between
advertised products.

Be reasonable in the number and kind
of questions you ask.

Put your questions in the following
form:

A. A Standard Business Size stamped,
self-addressed envelope MUST be en-
closed. No stamp required from for-
eign countries.

B. Write with typewriter or legible ink
on one side of sheet only. ¢

(. Make diagrams on separate sheets
and fasten ALL sheets together.

D. Number each paragraph and put
only one question in a paragraph.

E. Keep a copy of your letter and dia-
grams.

F. Put your name and address (NOT
merely call letters) on each sheet.

G. Please don’t go off in a tantrum if we
refer you to a back issue of QST which
contains the information you want.
Quite obviously we cannot typewrite
reprints of articles which appeared in
issues which are obtainable from the
circulation dept.

5. Address all questions to Information

Service American Radio Relay League,
1045 Main Street, Hartford, Conn.

[a-)
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A Neat Tuner Unit

N especially neat tuner-unit has just
Aappeared under the name of “Super-
coil”. The unit differs from most
of those on the market in having the
primary and secondary coils mounted, so
that they will slide along two 1” bakelite

tubes. This does not add any controls to
the panel but it does permit changing the
primary-secondary and the secondary-
tickler coupling so as to suit any antenna
and any tube. We cannot enough stress
the importance of such adjustments—they
make the difference between a smooth-
working set and a miserable, ¢ranky thing
that howls at some wavelengths and is
“dead” at others. “Supercoil” takes care
»f this difficulty without adding controls
to the panel—one “sets and forgets” the
couplings.

Lorenz-type coils have been used. This
may worry some of us a trifle but the de-
signers have used the self-supporting fea-
cure of the Lorenz coil to permit the use
of a most beautifully simple mounting in
which there are no losses other than those
in the coil itself. Furthermore they have
provided a two-screw mounting so built
that_it is_impossible to ruin a good tuner
by jamming it against the panel of the
set. Of course if a metal shield or panel
is used one can still spoil things if one does
not provide a 3 inch space, but the coil de*
signer can hardly be expected to take care
of that.

“Supercoil” is made by the Perfection
Radio Manufacturing Co., of Philadelphia.
Normally it is built for the broadcast range
of 200-600 meters but the construction
permits the easy removal of turns if one
wishes to drop to lower waves.

LPX is gn LPZ experimental station.
Wave around 58 meters, and a compens-
ated keying wave.

CB8 uses that call for international com-
munication. DAS8 is used by the same
station for local phone. _
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Circumventing the Locals
By Philip G. Schermerhorn

T o radio dealer’s rvecently two ar-

dent BCLs were engaged in an ani-

mated conversation. They were

both evidently of the type who “roll
their own”, and they were comparing the
merits of their pet receivers. One boasted
to the other, with rather carefully madu-
lated pride—considering how manifestly
pleased he was—-that his latest set wuas
“so extremely sensitive that it could
bring in all the locals without any aerial or
ground whatsoever”.

If we will be honest with ourselves, most
of us will admit that we have been guilty
of the same brag, or at least experienced
a pleasant thrill of satisfaction when his
own receiver has continued to bring in the
locals after both antenna and ground leads
had heen disconnected. .

It was a brag of this sort however which
set the writer thinking and which finally
led him to the cunclusion that a veceiver
which does bring in the locals, without the
agency of any regular antenna or ground,
is a good deal like a house with a very
leaky roof—and that properly we have no
more reason to be proud of the one than
the other. 1f we are fortunate enough to
own a house we naturally want to have
running water in it. If it is led in through
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the service pines and can be turned on and
off at will at the several outlets, that is
perfectly satisfactory—but if it just
pours in through the roof cvery time il
rains . . . . well at least we do not brag
about it! )
Tt seems to the writer that reception

without the use of aerial or ground is in
the same class with a leaky roof. In either
case we are getting something in a way not
under our eontrol and pretty certain {o
spoil something.

Counsider for a moment what we have to
contend with in aittempting to bring in a
DX station with a receiver which is nor-
mally capable of rendering loeal programs
with ample volume, without cither aerial
or ground. In the first place, if we are
angling for - DX it is to be presumed a
conventional antenna of some sort is con-
nected. In that case such antenna is re-
sponsive to both loeal and distant signals.
ncidentally, the wvarious inductances,
wires, ete., inside the receiver are acting
as collectors of energy, yet while they are
highly responsive to local signaks, thev are
to all practical purposes, quite unrespon-
zive to the distant ones.

A good zerial iz much like an active
puppy; it brings in everything it can pick
up. Fortunately however, the numerous
signals reaching our aerial are of differ-
ent frequencies, ¢lse the Tower of Babel
would be outdone; and because modern
broadcast tuners are designed to differen-
tiate between freguencies differing by 10
or 20 ke, it is usually possible to sclect
whichever one we desire. The wngineers
who have developed our modern tuners
have doubtless based their calculations
upon theoretical ecircuits and conditions
wherein the electrical energy transmitted
from a distant or nearby station would be
collected only by a conventional antenna
and thence led to, and throughout ihe re-
ceiving c¢ircuit, in a perfectly definite
course and orderly manner. Excellent ex-
amples of such efficient circuits may be
found in any back number of QS¥. Upon
examining such a diagram, the first symhol
to meet our eye is the familiar inverted
triangle which indicates the aerial which
receives and conveys the radio freauency
impulses to the receiver. Everything which
follows the aerial circuit, veceives its en-
ergy fromn i, and from nowhere else. It
isn’t customary to sprinkle several other
little triangles, indicating other, or supple-
mentary sources from which energy is in-
tended to be received; nor to show connec-
tions from them directly to inductances,
transformers, or other places, because wo
cnergy s supposed to enter the circuit,

0 npnt end,
It is perhaps just here that the engineers
are af fault for =zctual operating condi-
tions are not usually so ideal. 1In practice
a great deal of energy does reach our re-
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ceivers by uncharted paths. Since no pro-
vision has been made to handle such out-
law currents they run riot in the set, create
chaos, and cause a lot of trouble generai-
lv. This brings us back to our BCL’s boast,
for it is obviously just such outlaw recep-
tion which he impulsively regards as an ac-
complishment!

Tt would seem therefore that our
¢hances of bringing in any particular DX
station, would he decidedly bhetter if we
could entirely eliminate ‘‘stray’ reception.

Before any success can be expected in
this direction considerable laboratory re-
search work must be undertaken. Up to
the ' present the main line of attack has
been rather centered upon climinating
losses and, although much valuable data
have been tabulated concerning efficient
coil and condenser design, which of course
is very necessary since we wish to con-
serve every scrap of the millionth-of-a-fly-
power {or whatever it is) that our anten-
nas pick up, little or nothing has been
done which contributes to our knowledge
of the ways and means of preveniing in-
terference which enters the receiver by
other means than via the aerial.

This opens up a new field for serious in-
vestigation and, paradoxical as is sounds,
If we knew more about keeping strong sig-
nals QUT, we would doubtless be better
able to bring weak ones IN. Perhaps the
so-called “binocular coils” introduced by A.
H. Grebe & Co. is a step in the right di-
rection. At any rate it 1s certain that or-
dinary inductances, such as conventional
secondary «coils, function oxcellently as
miniature loop antennas; and there would
be no need of any other type of collector
if broadcasting stations were more power-
ful. Hence it naturally suggests itself
that attention should first be directed to
the coils of our receivers, with the object
of developing a type which would respond
efficiently to conduected energy, yet remain
practically unresponsive to helter skelter,
broadside, bombardment.

It would be absurd for the writer to at-
temp to suggest offhand how this problem
should bhe approached, much less solved;
but the idea of a coil which is responsive
to currents entering at one point yet re-
mains unresponsive to other currents
traversing it is not new. The special re-
lays used in duplex telegraphy are exam-
ples of this principle, although the prob-
lems involved are very different from those
encountered in radio.

All that can be said, however, is that
certain preliminary experiments conducted
by the writer seem to indicate the success-
ful solution of this problem would result
in much greater selectivity and that suc-
cess is to be looked for along the lines
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of specially designed coils rather than by
means of any conventional metallic shield-
ing.

Aside from laboratory developments,
this problem should provide a new interest
to those who delight in experimenting
with receiving ecircuits and, as a novelty,
what can compare with trying to develop
a set which would bring in DX with the
hest, vet become as silent as the Sphinx
the moment aerial and ground are discon-
nected? Sueccess is well worth trying for
since, if attained, most of the difficulty of
circumventing the locals might be solved.

Florida Convention

HE Florida A.R.R.L. amateurs held their
first get-to-gether in Orlando, Jan. 1st,
1925, with the Chamber of Commerce

as their headquarters. Hams from all parts
of the state responded and made the con-
vention a big success, although it was
planned but one week in advance. This is
an example of what a live bunch of hams
can do in a short time.

The morning was devoted to the annual
rag-chewing, registering and receiving
delegate badges.

The afternoon program included contests,
a visit to 4XE, where the delegates’ pictures
were taken and refreshments served.

After taking in 4XE’s various short wave
sets and antennas, the gang assembled at
the private dining room of the Hotel San
Juan for the banquet. Over twenty active
amateurs from all parts of Florida were
present. A good feed was had, then talks on
various traffic subjects were given by 4XE,

417, 4UA, 4FS, 4QY and 4EZ. The president

of the Orlando Radio Club gave an address
of ‘welcome on behalf of the Club and the
City of Orlando. A.D.M. 4KEZ brought up
the CQ question and was promised the sup-
port of every ham present in upholding the
League’s CQ regulations. A sum of money
was also raised and turned over to A.D.M.
{EZ toward the I.A.R.U. delegate fund.

After the banquet, many valuable prizes,
donated by local dealers and enthusiasts,
were awarded to the contest winners.
Every one had a real time and went home
Wit}\ new enthusiasm for Ham Radio.—
4E7.

Dutch OLL (Zero LL) requests that call
cards be sent to him protected by an en-
velope. The use of the envelope is a good
idea in sending eards to those countries
where amateur transmission is forbidden;
—such as Holland and Denmark., Be cer-
tain that sufficient postage is used,
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Experimenters

UR 20-meter tests served to make a

striking public demonstration of the

value of 20-meter waves for daylight

work and also of their utter worth-
lessness at night.

The 5-meter tests were not so successful,

because everyone depended on someone else
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5 METER TRANSMITTER AT 6CNC.
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THE § METER TRANSMITTER AT 6CNC

L1, L2 & LS. all wound of copper ribbon (flatwise, not edge-
wise) to a diameter of 3”. Number of tarns marked on

coils in cireles.
C1—General Instrument Co,

C2--Bypass condensers.

turns of No. 28 D.C.C. wire.

to do the sending, therefore all hands were
listening for signals that were not being
sent. The few sets that were in operation
were of too low power to be heard very
far, We shall therefore have to run more

e 250 micro-microfarad variable re-
ceiving condenser used as variable bypass condenser.

1000 micro-microfarad mica condensers.
R.F.C.—~Small Lorenz coils used as R.F. chokes, each with 35
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tests on this same wavelength. If space is
available in this issue of @ST for an ar-
ticle on B-Meter Sending Sets the tests will
also be announced in this issue, otherwise
they will be carried over. Meanwhile all
members of this section are urged to put
together o H0-watt oscillator (at least)
which will operate at 5 meters and below.
1t is not at all difficult to do this if one will
only leave off the needless things and make
the circuit simple. Almost any standard
eircuit will serve.

The Eclipse Tests

Few returns have arrived for the eclipse
tests which were arranged for this section
by Dr. Greenleaf W. Pickard, hence the
main report must be made in the next issue.
In greneral it seems that ‘the 75-meter sig-
nals of 2XI were weaker and steadier dur-
ing the eclipse, but that many remote 75-
meter stations came through with almost
night-time intensity. No reports are as yet
available on the 240 meter special broad-
casts nor the higher wave broadcasts.

Problems Needing Attention

Problem T-18, “Filtering Synchronous
rectifier output” is in urgent need of atten-
tion. Most of the synchronous rectifiers
now in use are absolutely criminal and
should be taken out of service immediately.
We have in mind 15 stations whose plate
supply is so truly awful that they
can be heard for distances up to
1000 miles with & non-oscillating
detector tube, the tone being that
of a very rough spark. The local
interference with broadeast re-
ception can be imagined. Most
of the offenders are located in
the 2nd, 3rd and 6th Radio dis-
tricts.

At this writing this depart-
ment has investigated 9 stations
which were claimed to have a “per-
fectly filtered” synchronous rec-
tifier, and so far but one has been
found that would stand scrutiny.
The other 8 were 2all going on evi-
dence from distant stations using
oscillating detectors.

Problem T-11, “Harmonics of
tube fransmitters” needs atten-
tion almost as badly. Most ama-
teur stations today can be copied as well
on. their half-wave and almost as well on
their third-wave as on the fundamental.
They are mot as bad as radiophone sta-
tions (most of whom have heautiful har-
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monics down to the 5th) but they are bad
enough,

Problem T-8 “Effect of different plate
supply on the Range” is being neglected by
the men that have signed up for it. This
is important as we must soon improve the
plate supplies of all sending stations if a
general shut-down from 6 P, M. to Midnight
is to be avoided.

Problem $-1, “Battery Substitutes for Re-
ceivers” should be gone into by all members
of the section who can investigate any of
the devices now on the market. Laboratory
work is not essential—the results in actual
reception are as important. However—use
a headset, not a loud speaker. Prompt re-
porg;s to this section will be greatly appre-
ciated.

The Static Problem

With the appearance of the McCaa anti-
static devices we should see renewed activ-
ity amongst the men working on problem
G-4. Reports on both the tube devices and
the band-device are wanted.

Correspondence

For the tenth time it becomes necessary
to remind members of this section that let-
ters MUST be addressed “Experimenters
Section, American Radio Relay League, 1045
Main Street, Hartford, Conn.”

Please do not address them to any par-
ticular person.

Letters asking for information that has
nothing to do with the problems you are
working on should go to the Information
Service—and of course must fol-
low the rules of that service; they
are printed in each issue of QST.

New Problems

Suggestions are invited as to
new problems for the section.
They must have general interest
—there is mo point to listing
something that only one person
is interested in. Therefore prob-
lems will not he added unless
several write about the same
thing.

Dead Problems

Several of the problems now
on the list will probably be
dropped because they have been
worked out or because radio has
changed s0 as to make them
needless.

New Membership and Problem Lists

A new membership and problem list is
being prepared at this time (Beginning of
February) and will be mailed soon. It
will be differently arranged so as to be
shorter than the old list and just as useful.

QST
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Please Write More Carefully

We have just had to wastebacket 6 re-
quests for admission to this section. Two
of them were sent in unsigned, one was on
a postal card and had been smudged until
it was unreadable. Two others gave no ad-
dress and the remaining one was too badly
written for even “D.M.S.” to unravel—and
she is the puzzle expert of this office. If
the Experimenter’s Section is worth work-
ing on isn’t it worth a leiter and a bit of
care? Thanks,

6CNC-—A Beautiful 5-Meter Station

Although only a small set, the trans-
mitter at 6CNC owned by Harry J. Lyman
of Venice, Cal., is so constructed as to give
a variety of excellent suggestions for 5
meter work.

The photograph has arrived too late for
the required retouching, hence the diagram

7'or8’

<

THE 5§ METER RECEIVER AT 6CNC

J—3-turn seif-supported coil, spaced helix type, diameter 3”.

C1—Tuning condenser shunting two of the three turns. The
condenser is a Remler 500 micro-microfarad condenser that
is rebuilt so that the plates are %" apart when wide open.

C2—Mica fixt condenser, «apacity 250 micro~-microfarads.

C3—Regeneration condenser—3 plates.

C‘_Antxn?’ gcoupling condenser, two lengths of wire, 2” long
spaced 24

R.F.C.—~150 turns 36 enamel on 35 dowel pin.

apart.

and a bit of description are needed. By
the way—we would not have gotten the
photo at all except for being able to re-
quest it by 20-meter daylight radio via the
famous 6TS-1XAM route.

Looking at the foto one has first the
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three ammeters. The one farthest to the
left is the plate voltmeter, the series re-
gistance for it being inside the tubular
“shell” at the right of the picture, At the
center is the filament voltmeter and to the
right is the plate-circuit milliammeter,

The 4 small R.F. chokes will be recog-
nized as being similar to those described
in Beekley’s 1XAQ-1AEL §S-meter set
which appeared in QST for Octoher. The
coils have 35 turns of No. 28 D.C.C. wire.
The telegraph sounder is used as a mag-
netic key, cutting the common lead in the
usual fashion.

The circuit is either a series-feed Hart-
ley or else a Meissner circuit——depending
on the importance of the tube capacities
in tuning the primary circuit. Since the
variable bypass condenser tunes the prim-
ary it is probable that the action is that of
a true tuned Hartley primary, rather than
the shock-excitation that we associate with
the Meissner system.

The antenna system is siuspended be-
tween two glass rods and is vertical. When
the plate voitage is 550 and the plate cur-
rent a trifle above normal the antenna
current is ¥ ampere.

Since such an antenna system gains a
great deal by being in the open away from
wiring and house walls it has been sug-
gested that an untuned “link circuit” be
used between the primary and the antenna.
Frank C. Jones of 6AJF has operated such
a line successfully, on various waves as
low as 1.5 meters. The transmission line
(link circuit) consisted of a pair of No.
18 wires spaced 4" and provided with a
single coupling turn at each end. Oneend
of the line was coupled to the set, the
other to the antenna system. Details will
be given in the neéxt issue.

Returning to 6CNC-—the set shown has
worked to 6TS at 2 miles but at that dis-
tance fading was very severe although the
signal strength was excellent. Mr. Lyman
was unfortunate enough to make the dis-
covery that a Weston thermo-galvanometer
should not be left near 2 5-meter set—not
even when there is nothing connected to it.

The receiving set did not work immedi-
ately as did the sending set, but took 3
weeks of work. The circuit is a descend-
ant of the old DeForest “Ultraudion”, The
use of a variable gridleak has been found
necessary. The set will operate at very
low waves (below 1 meter) if the coil is
reduced to a single turn. For H-meter
work a 3-turn coil is used with two of the
turns shunted by the Remler variable con-
denser which has been “operated on’ to in-
crease the spacing, the two sets of plates
now heing %” apart when set at the posi-
tion of lowest capacity.
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The Uncle Sam Tuner

HE New Uncle Same tuner, made by

the Uncle Sam Electric Co. of Plain-

field, New Jersey, is a nicely-executed
example of the reliable ‘loose coupler
with a tickler”. The best comment on this
class of tuner is that it continues to hold
its own in the face of all new develop-
ments. Fartly this is so because it also
has undergone development of the sort
shown in the tuner now being described.
. The primary and tickler windings are of
litzendraht, both on skeleton hard rubber
frames. The secondary is on the same
frame with the primary, fairly loose fixed
coupling being provided. Fortunately the
secondary is NOT wound with litz, but
with good reliable solid wire with blue
double-silk covering. Thus the pretty but
untrustworthy *litz” is kept in those cir-
cuits where a broken strand will do no
harm, and the secondary is kept safe from
such accidents.

By the way—the “Uncle Sam” idea is
earried out by making the primary red,
secondary blue and tickler white.

Honest-to-goodness  binding posts are
provided and the designer has had the
good sense not to bunch them together.
Kach winding ends in terminal lugs which

are clamped under the posts. The tickler
winding is small (therefore does not have
a large detuning effect) and is carried by
a full-grown %" shaft in good bearings.

. In our photograph the secondary wind-
ing has been removed so as to show the
construction of the tuner more clearly. it
ordinarily occupies the space hetween the
primary and the shaft of the tickler.

_India 2BG is the station of . W. G.
Benzie, Urrunabund Tea Rstate, Udarband
P. 0., Cachar, India. Mr. Benzie has heard
1AAC and 2BRB. This makes another
new country on the air,
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Amateur Radio
Stations”

6DD, Grass Valley, Calif.

3DD is the station of Phil Keast at Grass
Valley, Calif. [t has been heard in Mexico,
Cuba, Alaska, Hawaii, Australia, New
Zealand, in addition to all over the U. S.
and Canada. It is also an O, R. 8.

The transmitter uses the inductively-
coupled reversed-feedback cireuit with two
fifty-watt tubes. The plate voltage is sup-
plied from a 1000-volt motor-generator and
the filaments from the usual transformer.
A chopper is used for I. . W. and a mag-
netic modulatro for phone. The key is in
the grid circuit shunted by a one *“mike”
condenser. The set is used on the 75- to 80-
meter band at present.

The receiver is a Radio Shop 100- to
24000-meter tuner. A conventional type of
low-loss receiver is being constructed for the
shorter waves.

The aerial is a 12-wire vertical cage 63
feet high. The counterpoise is 90 feet long
and 50 feet wide, 8 feet above the ground.
The ground system is of the buried wire
type, using about 7000 feet of No. 9 copper
wire. Porcelain insulation is used through-
out the antenna system.

6DD says that he does considerable re-

ception on the long waves listening to Eu-
ropean and tJ. 8. transatlantic stations.
This proves to be both interesting and good
vode practice,

s : =
, EVER BEEN INSIDE OF
A,MODERN RADIO-FACTORY ¢
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9BMX St. Paul, Minn

9BMX is the station of Leonard Still who
holds an O.R.8. certificate and is City Man-
ager of St. Paul.

The antenna is a four-wire semi-vertical
cage sixty feet long nsed in conjunction
with a five wire fan counterpoice that is
forty feet long.

The receiver is of K. E. Hassell’s design

as described in QST with the secondary
mounted on small plugs so that it might be
c'haélged. A step of audio amplification is
used.

The transmitter uses the three coil Meis-
sner circuit with @ condenser tuned plate
circuit. A so-called five-watt tube is used
with sixty watts input.

2SZ, London, England

9287 of London will be remembered as the
first British station to connect with New

Zealand. It is the station of C. W. Goyder
at Mill Hill School, London, N.W.7.

The receiver is a low-loss tickler regen-
erative of the usual type, with one-step of
audio amplification, the combination usually
used in DX work.

The aerial is a five-wire inverted L type
on twelve-foot spreaders. The lead-in is a
cage 45 feet long. The transmitter uses
the inductively coupled Hartley circuit and
a 250-watt input Mullard tube. The plate
voltage is the essential difficulty because the
British tubes are of such high impedance
that 2500 voits are required to get an in-
put of 250 watts. Originally a “gink” rec-
tifier was used alone but now it is used in
conjunction with a rectifier tube as shown
in the accompanying diagram. The “gsink”
by itself could not be successfully filtered,
but once the tube was used it was possible
to filter the output of the combination and
obtain a good note. The plate and filament
voltages are supplied {rom transformers
and a 240-volt A.C. supply.
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The Canadian Section
Edited by A. H. K. Russel, 9AL, A. R. R. L. Canadian General Manager

Inauguration of Canadian Section

With this issue of our magazine, we are
starting what is known as a Canadian sec-
tion and through the kindness of the edi-
tor of QST we are enabled to have three
pages of the magazine for our own use
every month. Naturally the material to
fill this section must come in from the
members and if the material is not forth-
coming the section must be abandoned. It
therefore, is up to everyone of you to get
busy and write to the Canadian General
Manager a report of all Canadian news of
interest, stories of any useful experiments,
or in fact anything of a similar nature to
those articles which have made QST what
it is today.

Under the arrangement at present being
carried out the Canadian General Manager
is to act as editor of the material for this
section so that you are hereby requested
to send all stories or articles for this sec-
tion to him. The more he gets, the better
our section will be and if it is sufficiently
successful, we will in time be able to oc-
cupy more space in our magazine.

Canadian Representation at the LA.RU.
Conference at Paris, Easter, 1925.

Easter of 1925 will mark the time of the
first international amateur conference. At
this caonference we Canadians wish to be
represented by one or more men. The
great problem of course is one of finance
and while we have hopes of obtaining else-
where than among the membership a cer-
tain amount of financial assistance in for-
warding our men, the more money we have
the more representatives we can send.

Th Canadian General Manager therefore
hereby appeals to the Canadian members
of the League for subscriptions to be sent
him by League members to assist in the
forwarding of one or more Canadians to
Paris for this conference in April. The
C. G. M. will act as the trustee of such
funds and due credit will be given to every
subscriber to this fund.

The Canadians will go in company with
the United States’ representatives and we
wish to make the representation from Can-
ada sufficiently strong so that we will form
a valuable body at this conference. Come
on fellows, kick in!

STATION 1EB, HALIFAX, N. 8.

A Well-Known Member of the ROTAB’s of
the Maritime Division, A.R.R.L.

By Richard Binns, Owner & Operator

. While there is nothing unusual in the
circuits or operation of clEB at Halifax,
N. 8., it may be of interest to some to see
a layout which has given excellent satisfac-
tion at this station. The familiar loose-
coupled Hartley circuit is used with a tuned
plate coil. The antenna coil is composed
of one turn wound around the closed-cir~
cuit helix and connects directly to a six-
wire cage spaced with home-made wooden
hexagonal hoops. The antenna is 40 ft. on

the flat-top with a 20 ft. lead-in. Ordinary
glazed porcelain electric light cleats were
tound to be a good and inexpensive means
of breaking up the guy wires which support
the 50-ft. wooden mast at the far end of
the antenna. These were used in strings
of three at every 12 ft. and were found
to have sufficient tensile strength, besides
affording a break of some 12 in. in the
wire. The counterpoise is a six-wire fan.

Four Northern Electric 5-watt tubes are
used in the transmitter. These tubes are
being operated at 650 volts on the plates
and have been found to safely stand 800
as long as the plate current is kept down
to about 30 m. a. per tube. They are very
economical on filament current, a toy trans-
former being used to supply current to
four tubes. The four sockets are arranged
in a square with the grid connections in
the center, the grid binding posts being all
connected to a point in the center of the
square and a lead taken off this point. The
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filament leads are two heavy bare copper
wires gurrounding the squares on three
sides and just at the level of the base of
the sockets. The wires are 4 in. apart and
are bound together with tape iu three
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places, around small wooden spacing
blocks. The wires are run around the

square in opposite directions so that the
potential across each filament will he the
same. Short taps from the binding-posts
on the sockets are soldered o these feed-

ers. The plate connection completly encir-
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CHANGE-OVER SWITCH

cles the square at the level of the top of

sockets and is supported by the stiff con- -

nections coming up from each socket und
soldered to the ring. It is well worth your
while to wire your tubes in some such ar-
rangement as this, as & very neat job can
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be made with little extra trouble and will
greatly simplify the wiring of the vom-
pleted set und usually make the apparatus
more accessible. Sets using a number of
tubes in parallel very often have a mass of
tangled wires in the vicinity of the sockets
for which there is no excuse, as these con-
nections are permanent and never need to
be changed.

A very efficient and easily constructed
change-over switch of the rotary type is
shown in the drawing; which can be made
up from junk lying around any amateur
station, ‘There are two contacts on each
side composed of zlot-contacts from old
knife switches, and ithe three blades on the

oy A

WIRING DIAGRAM ? !
! I3
i’

POWER PANEL

rotor are also parts of old knife switches.

All chokes, transformers. rectifiers, etc.,
are mounted on a separate panel several
feet from the transmitter (with the excep-
tion of the vadio-frequency chokes). The
sketch shows the layout at the baek of the
panel. Flexible leads are taken over from
the power panel to the set, for the key,
plate supply, filament, and change-over
switch. 1t will be seen from the wiring
diagram that as soon as the change-over
switch is thrown to the transmitting side,
the filaments will light and the key will be
ready to close the primaries of the plate
transformers. Two small plate transform-
erg are used in series at this station. Every
time it is desired to change the voltage,
two connections must be changed insiead
of the customary one tap on a single trans-
former,

This iz conveniently done by bringing
out the different leads to sets of two bind-
ing posts on the front of the panel. A
small handle with two copper prongs, coun-

(Camicluded on page 59)
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Notice

1. Make the list in numerical order ac-
cording to districts and arrange each dis-
trict alphabetically. Exactly as the ligts
herewith.

2. Use commas between calls and print
or type with double spacing—skip a line
between lines.

3. The list must be in our hands on the
first of the month after month of reception.
State period of reception.

4. Leave out all stations worked except
the one which rtepresents wvour best dx
worked, and insert it in the proper place
with an asterisk on cither side; viz,
*QPDR*,

5. Please incilude vour call, name, and
complete address, indicating how much of
it you desire to be published.

F. White, 2BL,
46 Ellice St., Wellington, N. Z.

low, lvb, 2rk, 3sf, dio, 4tj, Baom, Ozai, Gaup, Gafw,
Gape. Gagk, Gakz, 6Game, Garb, Gawt, Gbep, ibgb,
6bal, Gigk, 6cgo, Gerw, Geni, Genl, Gcte, 6eb, 6fh, dut,
ﬁt‘}ia. ‘Gr,_\‘e,pupl. 6xi, Tsf, Babb, Bij, 8xk, Ybci, ¥bm. {(‘an-

oo,

R. J. Scott, 68 Kisher St.,
Reckenham, Christchurch, New Zealand.

Ipl, 4tj, Box, Gaan, Bagk, 6ahp, 6akw, Kao. Gapw.
Bawl, 6bjj, 6bll, 6bpp. Gcej. bewk. begu, 6cgw, 6enl,
6cto, 6gl, 61j, 6oi, 7afn, Tfa, Ybci Ybj.

Ralph Slade, 24AG,
15 Harsom Terrace, Dunedin, N. Z.

lawn, 1bk, lbga. i1bhm, lemp, lgv, lke. 1pl, 1lxz,
2prb. 2bwi, ‘gcqz. 2ld, 3bhv, 3btu, 3bwj, 3dma, %dz,
dim, 4pz, 4ij, 4xe, bdw, Len, buk, Hanil, Hmi, Hox,
banh, 5ux, 5ahd, 6ve, 6bpj, 6bep, 6bab, Gbbv, &edn,
feay, 6ejx, 6elp, 6emi, 6enl, 6cto, 6fh, Geg, Glj, 6ti.
‘ng. *20d*. Mex. bx.

F. N. Leverrier, a2BK, “l.orette”,
Wentworth Rd., Vaucluse, Sydney, N.S.W.. Australia.
lemp, 1ke, 1rk. 2brb, #chg, dcm, dio, 40a, bHimi,
buk, frai, 6a0, 6éagk, 6apw, Garb, Garp, Bury, Gawt,
ficgo, tenl, Gcto, Ggt, Bzp. &pl, 9bej, 9dqu, Eng. Zod.

Heard by 23BQ.
lall, 1mf, 2ab, 2bgi, 2cuj, 2pd, 2me, 3cbg, 6Gcae,
6rv, 6zh, 7qd, ¥zg.

C. A. Cullinan, Diggers Rest,
Victoria, Australia.
lemyp, lke, 6abp, 6Gahp, Gaks, Gawt, 6bpo, 6cgo,
6icjo, 6uc, Gve, ¥zg, Qexy, 9ke.

b-28P, Rua Frei Caneca No. 2%, Sao Paulo,
Brazil, Scuth America.
ibk, 1brb, 1ii, 1xz, 1yb, low, laac, lary, 2ch, 2rk,
2xi, 2pl, 4my, loa, ifz, 4tj, blu, Hdu, bay (7). 6rm,
6bq, 6xi, 8gz, 8pl. 8va, Ybc, Yna. British: 2kf, 2sz,
2nm, Krench: Rsm.

Major Raven-Hart, <9TC,
Los Andes, Chile.
lgv, 1sf, 4cr, bagn, dail, S5dw, Bhp, 5mi, Box, 6abk,
fakz, tbep, 6egw, O6xi, Szg, 9bm, 9cky. N, %, *2ac¥,
4aa, dayg, duk

BRelgian 4YZ.

1abf, lary, 1lbtd, lbie, ibjo, icub., lcbg, ek, lcki,
lemp, ida,

lgs, lgv, 1lii, lke, lpy, lrp, isf, lsw,
Ixav, 1zu, 1yb, Zabt, Yag, 2bgg, 2by, 2byk, 2cbg,
2ee, 2cvs, 2ovu, 2dn, 2kx, 2xq, rk, 3bg, 3bta, 3che,
dcheg, sha, 3mf, Jot, 3sf, Bud. fHyo. 4da, 4fz. .igw,
dio, 4ir, 4k, bew, HIf, Hlm, éakw, Tku, Sago, Raig,

galy, Seko, Str, suf, 4vg, 9bav,

Canadian: 1ar, 1bq,
1dq.

South American: 1px, ipz. New Zcaland: 4aa.

Rudolph C. A. Couppez,
23 Nue Elise, X.L., Brussels, Belgium.

lbcc, lbez, ilbga, 1tdl, 1lw, lsw, lpp, Zbo, Zbtw,
2eh, Zecujd, 2xi, 3ews, 3che, Shh. Canada: lar, 2bn.

Radio P2, Conreue, Villa Marthe,
‘Watermall. Brussels, Belgium.

tabf, labu, laex, lagn, lajg, lagv,
1ana, fanh, lanr, taww. lbem, lbcu, 1lbdt, 1bga,
1bjo, 1bkq, ibhm, 1bie, 1boa, lbsd, ibv, lcvs, 1ick,
lepk, febf, lecau, letb, lece, ickp, 1da, idl, lef, ifo,
1gv. 1lii, lin, lhn, !lw, iml, imo, low, lon, Ipl,
ipy, irp, 1sd, 1sf, Isn, 1sw, lub, 1wk, 1lxav, lxm,

laae, laaw,

1xz, 1xue, 2adj, 2ana, 2anm, 2arw, 2awf, 2bee, Zbbn,
2bco, 2bg, 2bo, 2bau, 2brb, 2brc, 2by, 2cbg, 2ce,

Qeg, Zevi, 2 2evu, 2d4d, 2ii, 2gh, 2ud, £wr, 234q,
3adt, 2afj, %afp, 3ajd. 3auv, 3beo, 3bff, lbgg, 3bhv.
3bof, 3bpw. ghss, Rbtp, 3bwj, 3ehe, Bcjn, 3cip, She,
3hh, 3mf, %mn, 3nb, 3ac, 3sf, 3te, 3tf. 4eq, d4fz. dir,

4ku., 4my, dsa, 4sr, 4tj, 4wr, 4xe, 5hl, Glu, bay.
%aly, ¥adg, Samp, Sayo, %bau, Ree, 8cko, Res, Sevi,
%dnv, Spl. ®zy, 9bej, Ycpy, 9daqu,. Canada: Iar,
ibg, 1ida, 2be, 2hn, 2do, 3bg, Shp. . 4. 4un, 2ac.

Rene Burdei, f8CS, ibis Rue Tarbe,
Reims, Marne, France,

laae, laae, laai, laay, lacb, laf, laid, laja, lall,
1amf, lana, lanj, latj, laue, lary. laww, laxz, lbbe,
lbcl, 1bdt. 1bdx, lbep. lbes, lbgq., 1lbhr, lbje. ibkr,
Thoa, 1bpb, 1bad, ibvb. 1bvj, ibzy, lea, lcab, leak,
lcex, lci, leme, lemp. leru, lde, igv, 1hn. lke, llw,
1mk, lms, lon, low, ipl. 1px, lpy, lae, lav, lrd, ise,
1sf, 1st, luw, 1ve, lvj, lwy, lxm, lxu, 1lyb, 2aan,
2acd, 2adm, 2afp, 2ag, 2agh, 2aho, 2aoy. Zapy, 2awf,
2axf, sz, 2ber, 2bkr, Zbm, 2bqb, tbr. Zbrb. 2bre.
; “bye, 2bvk, 2byw. Z2cbg, 2eg, Zegi, 2¢i. Zejx.
veee, Pela, 2¢qo, 2cqz, 2ety, Zevf, 2evi, fevu, Zexb,
geyw, 2dn. 2gh, 2hv, 2k, 2le, Yme, 2mu. 2pd, 2ub,
2wr, 3ach, Sudb, 3adp, 3adq, Jaih, 3aja, 3ajd. 3alx,
2apv. 3hay, dheo, Shdo, 3bei, 3bhv, 3blp, 3bmn, 3bp,
3bss, fhuy., 3bva, 3bvy. 3bwt, 3ca, 3ebl, dche, 3chg.
gein, 8ckj, 3co, 3dk. Shg, Shh, 8jo, 3lg. 3mf, 3ot, 3at.
3sd, 8sf, 3wb, 3wx, &vo, 4bq, 4do. 4fz, dio, 4kd, 4tj,
4tr, 4tw. Bail, Bsd, 6ti, Saa, 8abs, Bacy, Sadg. ¥afm,
ealf, Raly, satp, 8avd, 8avn, sayw, 3baj, %bbf, $bbi.
Sheg. %bep, ¥bhj, 2hjv, &bnh, 3bpa. #bpl, 3cbp. S
%enw, Sca. Scyd, &dal, 8dgn, 8dnf. ¥fm, ¥iq, 8ke. $nb
®ow, &pl, Srg, Ssp. 8tr, Suf, 8uk, Syv, Yach, 9aen.
gbed, Ybej, 9bdt. Ubsv, 9ca, Yeap, 9cfi. 9cje, ek,
9¢hr. Ydmij, 9dqu. 9nd. Canada: lar, ldaq, 2be, Zem,
97k, 3ad, 2bp. New Zealand: 4aa, 4ag. Australia:
3ba.

Edouard I.. Le Blanc. f8DE, 87 Rue Reinard,
Marseille, France.

(December, 1924.) American: 1laay, 1bdx. 1bka.
tei, 1ckp, 1dl, 1ms, ipe, lpy. lsw, Zadj, ibrb, Zebg.
vegi, 2ovj, 2rk, 3ub. Shs, Jut, 4tj, Baly. Canadiau:
2bg, “bn. Mexican: 1lplL
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PCH, Leiden, Holland.

laap, laea, lajg, lajx, lalk, latj, lare, lary,
ibce, 1bef, ibei, lbcu, 1bdx, lbhm, lbkr, lcav, leg,
lci, lckp, lcme, lemp, levj, 1da, lef, ler, lhn,
1lw, lme, 1pl, 1sf, lisw, 1ltja, Ilxu, lzt, 2ag, Zagw,
2ana, 2axf, 2azy, 2bgg, 2bgu, 2Zbm, 2bre, 2bse,
2by, 2byn, 2cee, 2cei, 2cix, 2dx, 2fe, 2gk, 2.mc.
2xq, 3adg, 3ajd, 3bta, 3buj, 3che, 3chg, 3cjn, 3gv,
3ju, 8mb, 8xe, 4ir, 4wg, Sadg, 8dme, 8xb,

James Steffensen, Ehlersvej 8,
Hellerup, Denmark.

1abf, laco, lagh, 1laja, lajg, 1alk, lans, 1lare,
lary, lavf, lawe, laww, laxz, 1lbdh, 1bdx, 1lbga.
lbhm, 1ble, 1bkq, ibzp, lcbg, lckv, lcme, 1gs, lgv,
1lw, 1pl, 1py, lav., 1lyb, 2afp, Z2agw, 2al, 2ana,
2anm, 2bgg, 2bgi, £bm, 2br, 2by, 2cbg, 2cei, 2chs,
2cty, 2cym, 2em, 2me, 2rk, 2ud, 2xi, 3ab, %adb, 8adq,
3aha, 3bay, 3bjp, 8bty, 3cbl, 8cc, 3che, 3hg, 3mf,
3sf, 3wb, 37w, 4bq, 4du, 4fs, 4fz, dgw, dir, 4tj.
duk, 4wb, Raly, Savl, Rcse, 8dal, 8pl, Hsf, Svg, 9xw.
nfv. All cards QSL'd.

G. Bramslev, Roarsvej, Roskilde, Denmark.

laac, laar, lafr, laid, lajw, lajg, lagf, lamw,
lanh, lapk, 1atj, lary, layt, laxz, lbce, ibdt, 1bdx.
1bes, 1bal, 1bgq, lbkr, 1bm, 1blb, 1boa, lcak, icab,
ickp, lda, lef, ler, 1fd, lii, lke, llw, lou, lse, lsf,
1sw, 1uf, 1ivj, 1xz, 1lxak, 1lyb, 1ze, Izt, 2aay Z2ag,
2agw, 2ap, 2awu, 2bco, 2bg, 2bgg, 2bgb, Zbm, 2brb.
2ba, 2bqu, 2bum, 2by, 2cee, 2cbg, 2cpk, 2eq, 2mu,
2tp, 2xq, 3abw, 8aid, 8hdo. 3bg, 3bp, 3cc, 3che, 3chg
shh, 3hg, Sjo, 3mb, 3ot, dio, 4sa d4tj, dxe, bjk, 8vq,
Rese.

Radio i1ER, Milano, Italy.

laa, laac, laar, 1abs, iabt, lagh, lajg, lapl, larh,
lary, latj layp, laxz, lbdx, 1lbdt, lber, lbes, 1lbv.
ibvl, ibu, 1bvb, ibyc, lbzp, lcbg, lckp, lepk, lere,
levi, 1da, 1gs, 1gt, lnerk, 1lsw, 1ti ludw, 2agw,
%ax, 2az, 2azy, 2bdn, 2bgf, 2bgi, 2bic, Zbn, Zbm.
2br, 2bre, 2byk, 2ce, 2cbr, 2chg, 2cla, 2cee, 2cpg,
2cxw, 2¢b, 2ec, 2ud, 2wr, 3ab, 3ade, 3adp, 3ada.
3bjp, 8buv, 3cdg, 3hg, dhh, 3hs, 3lg, 3mf, 3sf,
3xt, dbek, 4my, bail, 8adg, Bago, 8avd, 8bau, ¥cko.
8doo, 8fm, &iq, Str, Suf, 8vaq, %xav, 8xb, 8zw, Ybcj,
9btk, 9cee, Ocus, 9em, 9ep. Can. 2be, 2bg.

Jenaro Ruiz De Arcaute, EAR3,
Tolosa, Spain.
laac, lana, laww, 1lbal, 1bvl, lemp, 2cc, Zev,
2kx, 3uih, 3ajo, 3csg, itj, 8bfe, Ycdg. Cunada: Icj.

J. G. Ritchie, 314 Renfrew 8t.,
Glasgow, Scotland.

laac, laar, labf, laea, lafa, lafe, lajg, lamw,
lanh, lanr, lapk. latj, laur, 1bal, 1lbcu, 1bdt, 1bgo,
1bjm, 1bvl, 1bx, 1bz, lcab, lckp, lcme, 1da, ler,
1fd, 1fo, lgu, 1hn, 1llw, 1my, 1pl, 1sf, 1sw, I1xm.
1xz, 2aay, 2adj, 2ag, 2anh, 2anm, 2aty, 2auf, Zawf,
2azy, 2bco, 2bgeg, 2bav, 2baqw, 2br, 2cbg, 2cco, Zecee,
¢ela, 20q, 2ld, 2me, 2mu, 2mf, 2pr, 2ud, 2xd, 2xi,
2xq, Sads, 3ah, 3ajd, 3ap, 3bob, 3bof, 3chg, 3hh,
350, 30q, 4ch, 4du, deh, 4ke, d4sb, 4xe, 8aly, Rame,
8bjv, &dal, 8cea, 8pl, &xav, Yzt.

William G. Rose,

46 Trewince Road, Wimbledon, S.W. 20, England.

iasc, laag, lar, laea, lanh, lanr, lary, lavf,
laxz, lazn, lazr, lbal, 1bce, 1bdh. lbie, 1blb, lcml,
lcex, leot, Ilcre, leru, 1da, 1fg, 1lhn, 1ii, 1me,
imy, low, 1pl, ipy, lsw, 1lvj, lxak, lxam, lxm,
1xz, lzad, 1zt, 2aay, 2adj, 2adm, 2ag, 2agd, 2aga,
sagw, 2axf, 2axq, 2azy, 2bgg, 2bgi, 2bm, 2baq, 2bqec,
2bqu, 2bre, 2bsl, 2byw, 2cee, 2cil, 2cpk, 2csx, 2dd,
2em, 2mec, 2qh, 2xq, 3abw, 3adb, 3adq, 3adt, 3aih,
3ajd, 3bw, 3cjn, 3hg, 3jw, 3mf, 3oa. 3yc, 3tf, 4eh,
4eq, 4ha, 4jr, 4mi, 4my, d4oa, 4sa, duk, Hacm,
8apr, 8aro, 8cse, 8dal, Hdnf, #gz, 8jaq, 8pl, 8va,
9bvz, Ycje. Canadians: lar, 1dd.
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“Wayside” Cobham i,
' , Surrey, England.

labf, lac, lae, laeq, lajx, lalk, lamf, lana, 1lao,
lap, lare, lary, laww, laxz, layp, lbdx, lbew, lbkq,
ibku, 1brk, 1bsd, 1bv, leab, lecak., lcee, lci, lejc
1ck, 1ckp, lela, leme, lemp, lcre, leru, lda, lez
ifd, 1gi, lgv, liw, 1kd, lkmo, ime, low, 1p), lpy
Irpa, irvu, 1se, 1sf, l1wl, Ixw, 1lyb, lyz, 2abt, 2afp,
2ag, 2ajd, 2ana, 2awf, 2az, 2bbn, 2bdx, 2Zbe, 2bf,
2bgg, 2bn, 2bnc, 2brb, 2bsc, 2bsl, 2bta, 2buc, 2by,
2byw, 2ccg, 2cdg, 2cee, 2cfo, 2cgg, Zegi, 2chu, 2epk,
2cpo, 2cpy, 2c¢s, 2cty, 2Zev, Z2cvu, 2exw, 2cy, 2dd
2dm, 2dn, 2dx, 2gk, 2kf, 2kx, 2ky, 2mec, 2mu 2qh,
2av, 2rk, 2sf, 2ud, 2wr, 2xm, 2xma, 2xq, 2xqgk. 3ade,
3adf, 3adq, 3adv, 3aha, 3aj, 3ajd, 3ama, 3apv, Sark,
Sbco, 3bdo, 3bg, 3bhu, 3bhv, 3bp, Sba, 3bta, 3buy
.;vaa, 3cee, 3chc, 3chg, 3cin, 3hg, 3hh, Shs, 3lg Smf,
Jot, 3sf, 3sg, 3te, 3uerg, 3ve, 3wr, dyo, 4af, 4bq, 4do,
4z, dgw, dio, 4je, 4jr, 4kl, 4ku, 4mb, 4af, 4sa.
4tj, dwr, 5hl, 5, Glus, Suc, Becb, Bege, Gew, Tns,
8abs, Rada, 8afm, 8akj, 8aly, Rar, 8arb, 2at, Sawa.
gawx, 8bal, 8blc, 8bn, &bnh, Sce, Sced, 8dal, 8dm,
8doo, 8es, 8gz, 8hm, 8jq, S8kyi, 8me, 8nb, 8ry, 8ssc,
8tr, 8uf, Buq, 8vaq, 8xav, 8xb, &xr, 9bcj, 9bht, Ybhy.
Ybmx, 9bv, 9cem, 9cje, 9dmj, 9da, Yebh, 9eky, 9eld
Yep, 9jc, 9mm., 9tt, Yvz, 9xax. Canadian: lae, lar,
'1732' Bqu' 2be, 2cg, 2dp. Mexico: 1b. Austrial:
2ds, Q.

J. Alland Cash, g2GW, “Foxley Mount”,
Lymm, Cheshire, England.

1 laea, laid, 1laja, 1lalk, lapk, lanr
lary, 1atj, 1lbal, lbce, 1bdt, 1bdx, Ibhm, icme,
lerp, 1ida, lef, ler, lje, llw, low, 1pl, 1py, 1Isf,
isw, 1ve, lve, lxav, 1xm, Ilxam, lxz, lzad, 1ut,
2abd, 2zbk, 2afp, 2ag, 2agd, 2agw, 2ax, 2axf, 2bgg.
2bg, 2bgo, 2bm, 2br, 2brb, 2by, 2cei, 2cqo, Zcpr,
2evi, 2cvo, 2eb, 2eq, 2ku, 2ja, 2ld, 2lw, 2ml, 2mu,
2rk, 3ajk, 8adb, 3adq, 3apv, 3bei, 3bdo, 3bg, Sbjb.
3btu, 3bwt, 3cbl, 3chg, 3che, 3cjw, 3hg, 30q, 3ot,3pz,
3rs, 4ba, 4fm, 4ku, dsa, 4xe, 6lu, 5ph, 8add, Saly,
Savd, 8bjv, 8bnf, 8ch, 8cse, 8dnf, 8%z, 8ke, 8nb, &tc,
Ruf, 8va, 9bcj, 9bw, 9cic, Yefk, 9ed.
2aa, 2ac.

laaj, 1labk,

t New Zcaland:
Canadian: lar, 2az, 2be, Zcg, 2hv, 2ly.

W. G. Dixon, g5MO (December 1st to 31st),

“Dipwood”, Rowlands Gill, Newcastle-on-Tyne,
England.

laac, 1aao, laap, labs, laf, 1aid, laj, 1laja, lajg,
lalk, lamr, lana, lapk, lary, latj, latq, latw, lawe
laww, 1laxz, 1lbal, 1ber, 1bdh, 1bdt, 1bdx, 1lbep,
ibgi, 1lbgaq, 1bip, 1bkr, 1bq, 1bv, 1bzp, 1lcak, lci,
ickp, leme, lcmp, lev, 1da, 1df, ler, ifd, 1fn, lgl,
1ii, 1ke, llw, lmy, 1pl, 1py, 1rd, irp, 1sf, 1sw, lul,
lvy, 1xn, 1ixnj, ixnl, Ixw, 1xz, lyb, 1za, 1zt, 2ag,
2ans, 2apy, 2bbb, 2bbn, 2bgi, 2bhm, 2bm, 2bn, 2bq,
2br, 2brb, 2bre, 2bum, 2by, 2cco, 2ce, 2cg, 2cix, 2cm,
2¢pk, 2cqu, 2exw, 2cyw, 2dd, 2dx, 2eb, 2em, 2eq, 2fc,
2¢k, 2gs, 2ig, 2me, 2mu, 2rl, 2xq, 2xww, 2zv, 3ab.
3adb, 3adq, 3agt, 3aha, 3alj, 3bco, 3bdo, 3bhv, 3btu,
3bur, 3bw, 3bz, 3cbl, 3cej, 3chg, 3che, 8ckj, 3fs,
3hg, 3hh, $haq, 38lg, 3mb, 3mf, 3nf, 3oq, 3xm, 4be,
4du, deq, 4fz, 4gw, 4it, 4iz, 4je, 4ir, 4my, 4qz, 4sa,
4sx, 4tj, 4xe, 4yz, Gakn, bagl, Gbch, Glh, blu, Sse,
Suk, 6agk, 6bjj, 6ba, 6cnl, 6Gcto, 7ij, Sabm, Raly,
Ramr, 8bbw, 8bff, 8cei, Scyi, 8cww, 8dea, 8edf, ¥xz,
8ke, 8me, 8tt, Sud, 8uf, 9atg, 9atx, 9ap, 9bzg, 9bhx,
9ccq, 9cea, 9eip, Yciy, 9cph, 9ddw, 9dg, odlw, 9dtt,
9dur, 9ehm, 9efz, 9eld, 9ell, Yem, Yey, 9fj, 9hhw,
90f. Canadian: lar, ldq, 1lef, lei, 2be, 2cg, 3fu,
9bw. Mexican: 1b. N. Z. 4aa, 4ag. Australia: 3ba,
India: 2bk. Unknown: mz, ¢s, ch. lraq, ghh. All
cards gsl-ed. Qrv hr 95m.

Can. 3du, 424 Horton St., London, Ont.,

Canada.
laac, laap, 1labf, laea, 1lahj, lajg, lajo, 1lajt
lajy, 1lald, 1lalr, lamm, lary, iawo, lawq, laww,
laxn, laxz, lazr, 1lbbg, 1bbe, lber, 1bdh, 1bep,

ibia, 1bjo, 1boa, 1bon, lbub, 1lbzq. 1lcax. lei, leit,
lckp, lcme, lemp 1da, lid, 1ii, lje, ike, 1lw, 1mi,
lmy, Int, lpy, 1sw, 1lvj, lxak, I1xam, Ixm, Ixu,
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ixw, 1xz, 2aan, 2adj, 2afo, 2afq, 2ag, 2ahb, 2aja, 2aqb,
2ax, taxf, 2bbx, Zbai, 2bjo. Shas o 2bau.’ Sbr. thay.
2by, 2cee, 2cef, 2¢gi, 2cmx, 2cnm, Z2cpa, 2cpk, Zepo,
2cap, 2ctq, 2cvj, 2ewj, 2czh, Zezr, 2dd, 2em, 2mu,
2aqb, 2wr, 2wz, 2xi, 2xq, 3abw, 8ach, 3adh, 3adq,
?aha, 3alx, 3apv, 3auv, 3ava, 3bdo, 3bfu, 8bhv,
3bmn, 3bms, 3bqp, 8cbl, 3ccx, 3cdv, 3che, 3ckl,
4bq, ébw, dcl, 4db, ddu, 4dv, {eh, 4eq, 4fa, Afg,
3ft, 47z, dgw, dio, dit, 4iz, 4jk, 4jr, dke, 4kk, 4ku,
4mb, 4mi, imy, 4ne, 4nj, 4oa, 4qw, drm, 4sb, d4si,
duk, 4vj, 4xe, baad, OHuat, Gabn, Hac, bHacl, Gacm,
5ads, baek, baex, bagj, hagl, bags, Hagv, bahj, 5aih,
bail, baiu, Baiy, S5ajb, 5Hajn, 5Sajt, Sakn, bakp, Halz.
5am, &ame, baom, baot, bap, bapi. 5apq, baua, bari,
Hasg, Hash, batx, Hea, 5ee, Gev, 5dm, bek, Hew, Hhl,
bik, Bif, Gka, blu, hov, 5ph, &ak, 5qv, 5rh, 5sd, 5se,
58l, Buk, Suk, Svm, Obxa, Gzai, f§uus, Gagk, 6ajh,
(fakw, Bupw. 6arh, 6ats, fawt, 6bel, Gbdh, ©bdt,
0:hgc, 6bir, #hjx, 6bka, 6bga, 6cfz, Geig, Scmi, 6enl,
Bers, 6erx, Bess, 6cto, Geb, 6fh, 6gt, 6kr, tkt, 6ms,
toh, 6oi, 6pl, 6rn, 6ts, 6uw, 6ve, 6xbn, 6xi, 7abb,
idd, 7!<u, 7ls, Tmf, nokf, nver, whi, wgh, whe, %3
and ¢'s too numerous. Canadians: lae, lar, 1dd.
lei, 2az, 2cg, 2fi, 2dn, 2fo, 3aec, 3aneg, 2afp, Wdcg,
3zaq, 3kq, 3ly, 3aj, 3tf, 2zt, dcr, 4fz, hHgo, 9al, Ybe.
Hermuda: ber. «('wba: Z2cy. Porto Rico: 4sa, 4je.
All cards will be answered promptly.

3QW, Pottsdown, Penn.

fadw, Baek, Gaeq. Fafq, Sagn, bajp, 6ak, Hapi, 5ar,
harb, bash, batt, bato, 5aw, bbw, hbx, beu. 5ei, bea,
bii, ke, baf, Sqh, bok. Swi, bxay, bzao, 6aam, 6cch.
6cdg, 6chx, 6enf, 6eny, 6cqe, 6eso, 6cta, 6etm, 6eve,
Ger, 4qi, 6rq, 6uo, 6uv, Taha, T7ald, Talk, ki, Tkz,
7mb, 7ok, 7sl, 9aaf, 9aal, 9afw, 9agh, 9ahe, 9ajv,
9aku, 9akb, Yala, 9ali, 9alm, 9amb, 9amu, 9anh, 9aoi.
9aor, 9aot, faou, Yapy, 9ask, 9atm, 9ato, 9aqs, Yaqu.
Yavb, 9ave, 9avj. Yavt, Oavv, 9awu, 9awz, 9axe, 9axh,
9bag, 9bah, 9baz, 9bbj, 9bea, 9Ybcj, 9bdb, 9be, 9beg,
9bf, 9bhb, 9bic, 9bjb, 9bjk, 9bkj, Ybme, Sbpn, Sbrn,
9brv, 9bsf, 9bxi, 9byc. Ycab, 9cap, Beau, 9cby, Ycco.
9ceb, 9efe. 9cfo, Yegk, Ycib. 9ckm, Ycko, 9cld, Yeyr,
?cy:/. 9cze, 9day, 9dbb, 9del, 9deq, 9dge, 9dgk. 9dhl,
9dhq, 9dke, 9dmi, 9dmy, 9dmz, 9dnp, 9dpe, 9dww.
idxg, 9dye, 9eba, 9edg, Jedh, 9efd, 9egs, Yegt, 9eha.
221;1. 3;3: 3931‘1'999”'9 t9fJ. 98. 9f§i. 9gc, gzp. Yhp, 9kx,
9ng, Ypn, Yad, 9qr, Itv. ‘anadian: 1 2
3dz, 3jh, 8nj, 3ph, 3wf, Swv. 4 2dn, 3arh,

V. O. Tresidder, 1634 Arthur Avenue,
Chicago, Illinois.

lanc, laag, laak, laao, lacb, lacz, lad, laea, lajg,
lajo, lajp. lajx, lakz, lall, lamf, lana, lano, lary,
laur, law, laww, lawy, laxz, l1ban, 1lbbe, 1bbe, ibel,
1bdx, 1bfb, 1ibg, 1bge, 1lbgq, 1bie, 1bis, 1bjo, 1bjt,
1bka, 1ibse, 1bv, 1bvb, ibvl, 1bz, 1bzq, leab, lcc,
lcep, lck, leckq, leme, lemp, lemx, lcoj, leru, ler,
lez, 1fb, 1fd, 1gs, 1lhn, tid, lmy, low, 1pl, 1lpy,
1qm, liqv, ird. ise. 1ts, 1vf, lwi, lwy, 1xj, 1lxw,
Ixz, iyb, lyd, 1zs, 1zt, 2aan, 2abt, 2ach, 2adj, Zadm,
2afp, 2agb, 2am, 2ana, 2anm, 2awf, 2uxf, Zazy,
2Zbbn, 2bgg, 2bgi, 2bgo, 2bkr, 2bm, 2box, 2bgb, 2bqec,
2bqu, 2bqw, 2br, Z2brb, 2bre, 2bsc, 2bum, 2by, 2byk,
2cbg. Zeej, 2cee, 2cft, Zegj. 2ej, 2enk. 2¢po, 2cgo, 2esl,
2ctq, 2ety, Zevi, 2evu, Zcxe, 2exm, Zeyu, 2eyw, 2czb,
2dd, 2dn, 2fg, 2fz, 2gk, 2ha, 2je, 2ke, 2kf, 2ku, 2me,
2sm, 2wa, 2wb, 2wr, 2xq, 2zb. 3ab, 8adb, 3ade, 8adq,
Kadg, dadw, 3aen, 3alx, 3apu, 3aqr, 3as, 3auv, 3awa,
?bdl. 3bdo, 2bei, 3bfq, 3bg, 3bjp, 3hlp, 3bmn, 3bmz,
:.tbnz, 3bnu, Zbof, 3bss, 3bua, 3bue, 3buy, 8cb, 3cbl,
deex, 3cdg, 3cej, 3ef, 3che, 3chg, 3chh, 3cjn, 3ckp,
3em, 8ge, 3pk, 3hh, 3hj, 3jw, 3ku, 3lg, 31, 3mf,
3qy, Ssxf, “dsm, dte, 3tp, 3uf, 3wn, 3ws, 3xm, 3yo,
4ai, 4ul, d4hq, 4do, 4du, deq, 4fs, 4fz, 4gw, 4hw,
4io, 4ir, 4is, dke, 4kl, 4ku, 4mb, 4my, 4oa, 4pd,
4si, 4tj, Itn, itw, dua, 4uk, 6Gauno, Bab, 6afq, Gafh,
Gaxk, 6aiv, baji, 6alw, 6ame, 6apw, Gase, 6asv, 6baz,
thge, 6bik, 6bjj, 6bka, 6blw, 6bni, &hny, 6bpf, &bra,
(}buh. 6bur, 6can, 6ce, 6cfs, 6ego, 6ejb, 6emi, 6enl,
6enn, Berx, Gesr, 6css, 6ete, dctn, Gevm, 6Gewi, Bezx,
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6dn, 6ea, 6ew, 6ji, 6lj, Sof, Goi, 6pl, 6rn, 6is, fve,
tvd, 6wl, 6wt, 6zh, 7fo, Tcy, 7df, 7dj, Tgb, TH. Tku,
7lg, 7ls, Tmg. 7mp, %pd, T8y, Tzq. Canada: lar,
Zum, 2be, 2hv.

THE CANADIAN SECTION
(Coniinued from page 56)

nected direct to the rectifier, is used to
plug in on any set of binding posts. Switch
A is opened when only the first transform-
er is needed, thus the key only breaks the
primary of the first transformer. Refer-
ring to the sketch the transformers are on
the top shelf behind the panel, the filter on
the middle, and the 36-jar rectifier on the
bottom. The leads from the rectifier come
up at the back to two heavy copper wires
stretched from the back of the panel to the
wall just above the second shelf. The posi-
tive wire is broken in two places by insula-
tors and the chokes are connected to the
wire by clips at these places. Each filter
condenser is equipped with a wire hook
soldered to each lug, by means of which
they may be hung across the line at any
place on either side of each choke coil.
Thus any arrangement of the chokes and
condensers may be obtained without tear-
ing out connections, and it may be seen
at a glance just what the filter system is.

The switch B short-cireuits the leads to
the key, when the key is taken out and used
in some other part of the circuit.

It seems to the writer that the scheme of
keeping all this apparatus scparate, greatly
simplifies the adjustment and operation of
the transmitter itself, and affords a better
chance for experimenting with the set, be-
sides making a neat and attractive station.

NOTICE

In reference to the offer on page 100 of
February QST, in which we offered a copy of
Ballantine’s “Radio Telephony for Amateurs’
to each man sending in six subscriptions to
QST, the publishers have just written us that
the present edition is exhausted, and that =
revision will be made before another printing.
We cannot, thercfore, guarantee immediate
delivery on Ballantine. If you are willing to
wait for your copy. all right; just so note in
your letter. For those wishing prompt recom-
pense for their work we have made arrange-
ments to give Prof. Ramsay’s “Experimental
Radio”® as a substitute. This work is favor-
ably known among amateurs; it is an invalo-
able guide for the man who likes to experi-
ment with radio. It lists for $2.00, the same
price as Ballantine. Be sure and say whether
you wish Ramsay’s book at once, or are will-
ing to wait for Ballantine, revised edition, to
be sent later,
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Communications

‘The Publishers of QST assume no responsibility
for statements made herain by corressondents

i

Let’s Continue To Deserve This
149 Lowther Parade,
Barnes, London, S. W. B., Eng.

Editor, ST

Having worked transatlantic about 50
times and connected with 10 of your men
so far this winter, I feel that I have gained
sufficient experience to pass on my views to
you thereon.

Firstly with regard to bum fists, bug keys
and CQing! T have not the slightest doubt
in saying that the improvement is tremen-
dous. You men are now sending beauti-
fully. Whether it has to do with your re-
peated “jabs” in @ST or whether it has
been found to answer hest to send better,
I do not know; but the fact remains there
hhas been an immediate response to our pray-
er for better sending and the removal of
“bugs.”

With regard to CQing: this still exists
with certain stations and no doubt their DX
lists suffer sufficiently for their folly.

There is another type of station which
CQ’s and calls Europe continually all night
and every night, but does not appear to
listen. I have little doubt that you know
pretty well which stations arve the offenders
in this class. It may be that they are
troubled with rotten receiving conditions
due to QRM of various natures, but we no-
tice that in each case their transmitters are
among the highest powered and their signals
romp in here with an earsplitting crack.

A wonderful change is noticed in the qual-
ity of note transmitted from your side. Tt
was very seldom indeed last year that one
listened to a pure I).C. or well rectified note
from your men; but now the notes are all
beautifully rectified and & huge number are
pure D.C. This is particularly interesting
in view of the writings we have had in QST
and elsewhere regarding D.C. notes and the
very Jow waves. I wonder if your men have
ohserved a similar improvement at our end?
Nearly all of our men are using A.C. with
the exception of 2KF and myself who use
D.C. generators.

—Kenyon Secrelan.

The Ham in a New Role

Merrick,
Nassau County, N. Y.
Editor, QST o
Something occurred the other nite that
I thot was rather amusing. It is this:

S

T March, 19256

My fone has a reputation around town
;hat can be called good or bad. Anyway
it comes in all over the dial of receiving
sets that are not very selective. .

Now, as it happened, one evening about
7:30 P. M. I was calling CQ on the fone,
when a BCL called up and said: “My kids
are listening to the bhedtime stories.” 1
said “All right, old man, I'll quit.” But
he said, “No. I don’t want you to quit, I
want you to tell my kids, (he gave me their
names) that you are Santa Claus and that
if they are good that you will stop at their
house and leave them something very nice.”
_ This I did, very much to his satisfaction.
Rather odd part for an amateur “program
Buster” to take. Is it not?

—N. D). Chasnojf, IBVK,

Thanks, OM

Shag Valley Station
Waihemo, Palmerston South
Otago, N. Z.

Editor, QST :

i bhad hardly parted with my last letter
“JV‘}\ICh was grumbling at the Q@SB of most
of the Yanks on %0 meters, when there
seemed to he a marked improvement. (lon-
sequently [ have bheen very much more suc-
cessful in working them and have worked
over two dozen yanks since my last letter.
Yanks from every district save the seventh
and fourth.

:ﬂmother thing—we out here want to take
off our hats to you fellows as regards re-
ception.  Whatever we may have said or
thought ahout vour abilities in this line in
the past is rubbed out now. The usual ama-
tenr over here has a single 203—nuf sed.

B D, Bell, 24A4.

Welcome, Brother!
Mr, Hiram Percy Maxim:

T should be proud to wear the golden car-
muffs of the A.R.R.L., if I am found worthy.
My qualifications are as follows:

1. My brother-in-law lives in Hartford.
He threatens to introduce me the next time
T 2o there.

2. Although T have no sending outfit, my
veceiver is a wonder. It took the Grand
Prix at the Exposition de Junk in 1901,
The geographical co-ordinates of its centre
of oscillation are Lat. 40° 40’ 40” N., Long.
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73° 33" 00” W., although its divers parts are
scattered over the whole table.

3. 1 derive much comfort from the com-
munications from NAA, 1AW and other sta-
tions of that class. I am an applicant for
the rating of Eavesdropper, 1st Class, as
my station log shows that I can get GE OM
FB QRK? from four stations simultaneous-
ly with one ear tied behind my back.

4. Perpaps my most impressive qualifi-
cation is that 1 have two dollars. [ am
parting with it atfectionately, and enclosing

it in a check.
~~Harold Bunker.

To Get a Good Note With
Self-Rectification

Bl Dorado, Kansas.
Editor, QST:

Some few months ago I wrote you a let-
ter with regard to the use of kenotron tubes
for use in amateur radio telegraphy. Sev-
eral letters have come to my attention since
that time complaining that there are quite
a few amateurs who are not able to afford
the installation of kenotron tube rectifica-
tion. T am inclosing a circuit which will,
when used with the self rectifying system,
enable the station owners to secure nearly
pure DC without the additional expense of

t-4
Ls —TAN
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1 feel sure that the diagram which is at-
tached will fully explain to those who wish
to try this circait everything that is abso-
lutely necessary for the proper operation of
a set utilizing AC. The audio-frequency
choke which was employed during the ex-
periment was of a rather unusual type of
construction. The inductance of the coil
measured 50 henrys. The core was com-
posed of silicon steel and was in the form
of the well known figure eight style. Dia-
gram No. 2 shows exactly the assembly of
this audio frequency choke.

A word might be said here with regard
to the tuning of this set. Referring to Fig-
ure 2 on page 53 of the January issue of
QST, you will note the use of the trap cir-
cuit for harmonics in the plate side of an
oscillating circuit used in conjunction with
the tuned radio frequency choke in the pow-
er leads. These two trap circuits are really
necessary for the proper operation of the
¢ireuit which 1 have given in Figure 1. It
was found that when the large audio fre-
quency choke was inserted in the negative
lead of the plate supply and the variometer
employed in the grid circuit of the set was
tuned, that the note could be changed to one
nearly approaching pure DC.

Tt will he noted that there are no filter
condensers used in the c¢ircuit. The set
should be inductively coupled to the antenna

SE
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1.1 Antenna trdiuctance
Lz Geserador Indcdarcs
L3 77ge /nductance
Ls Grid R.FChoke

”

Lo RFChoke Cr
Lo 7rap induclance Cs .

installing kenotron tubes and further cir-
cuits.

Experiments over the past five months
have developed some rather surprising re-
sults. In addition to the regular grid choke
coils, a small variometer of standard make
was connected in series between the grid
condenser and the grid choke, and a large
audio-frequency choke was introduced into
the negative lead of the plate transformer,

s ow A
Le ;’ : Cs Alite c‘ofjensers 5
Lo Audlo Freguency Choke Ce Trap Condenser Ra Acy/ng Reswtance

7 guensy ° ,./0 " » R3 ,{{/i‘ém%et/b Lri. Lo Fil Tz shormer
” VAR. ¥arrometer in grid 2O

Lo /70 Induclarce

C Griad Cendenser

Ca Shunt Keying Condenser
Ls Redlc Freguency Chokes Cs By-pass Condenser

INPUT

R, Grid Leak Resisbance

to avoid disturbing those in the near vicin-
ity. While the signals emitted from a set
of this character do not sound as though
they were D.C. to one close to the trans-
mitter; I am sure that those who are lo-
cated near those who try this will find that
fully 50% or 60%. of their trouble from the
60-cycle growl will have leen eliminated.
One should not expect reports of your note
being absolutely pure D.C. from those who
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are located too close. Relying upon some
well-known amateur who is located some
distance, say 50 or more miles away, for a
report; have him assist you in the tuning
of the grid variometer by reports, until the
note approaches its best point. This ad-
justment is very critical and it will be neces-
sary that close co-operation from some other
amateur located some distance away be ob-
tained. Preferably 100 or so miles away,

Con use sedos ¢z vary but not found
aesirable /n ex,&:en;—ns%:az sek

-

Mo arrgap is indicaled, butmay be
employéd &d&rim«z’. Mo furtéez/}'n
provement was nofed with alrgap
‘alring experiments and ontly con-
stitules ddditional adfuséments

FIG 2

in order to get an accurate adjustment
which will permit ready keying; and the
note which is so much desired by those who
eannot afford the cost of the installation of
kenotron tubes for a direct current supply
to their set.

It is my sincere hope that those who can-
not afford the installation of kenotron tubes
will divert their attention to this type of
¢ircuit; thus eliminating the messy chemi-
cal rectifier and still securing the same de-
gree of satisfaction in being able to get
through without disturbing those located
close to them. 8o, boys, hop to it, and let’s
see just how much can be developed along
this line. There is nothing that will ever
compare with pure D.C. as far as getting
through consistently is concerned. How-
ever, in view of the fact that some of our
most prominent amateur and commercial
men do not favor pure D.C. due to the fact
that it is so wearisome to copy, I am sure
that they will welcome this solution of the
problem with open arms. This circuit really
works. If you don’t believe it, all I ask is
that you give it a fair trial. Address any
communications regarding this circuit to
QST who will forward same to me, and I
will endeavor to help all that I possibly can
to clear up any points which are not abso-

lutely clear.
—M. B. Lowe.
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A Chance, Chicago

2638 Mulligan Ave.
Chicago, I1l.
Editor, QST:

Please slip this request in your top-hole
magazine, any corner will do. I am only
a B.C.L. but I hope you will take pity on
me.

I have a detector and two-stage amplifier
which tunes ‘'way down as well as on regu-
lar B.C. wavelengths, and your gang are
so friendly that [ want to get in the swim,
so to speak.

What [ want is to have some amateur,
who lives, and does his stuff in Chicago, take
me under his wing, let me paw over his
junk and give me what tips he can. I can
handle as many answers as I get, I am
sure. I want to get a start at the game
and this is the best way I can think of.
Your boys are so friendly to listen to, that
I am sure someone will Q.S.L. my 8.0.S.
So, “come in,” Chicago. I will pay it back
to someone else when I can do my stuff.

Thank you, Mr. Editor, your magazine
and whoever answers my call. I remain,
but not for long, I hope, a B.C.L.

L. C. Whitaker, Jr.
Phone Columbus 9737,
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High amplification over entire band of sound frequencies.
Undistorted reproduction at ail frequencies, with no one
high peak of amplification at any point of the band.
Brass grounded case, with satin nickle finish. Ratlo
33 to 1. Location of binding posts permit short leads.
The better class dealers carry Pacent Radio Essentials.
Send for complete cataiog.
PACENT ELECTRIC COMPANY, Inc.
91 Seventh Avenue, New York City

o P'M 1neapolis Phlﬂogtc{nu ngt\‘ Francisco
Buffalo Jacksonville ~ Detroit
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BURGESS BATTERIES

Contribute to a ‘Radio Miracle

HAT Burgess Radio

Batteries were chosen
forthisinspiring achieve-
| B ment is a pleasing indi-
cation of the confidence
placed in them by expe-
rienced radio engineers.

‘ ; ] Ask Any Radio Engineer

BURGESS BATTERY COMPANY
Engineers DRY BATTERIES Manufacturers
Fiashlight -. Radio - lIgnition - Telephone
General Sales Office: Harris Trust Bldg., Chicago
Laboratories and Works: Madison, Wisc.

in Canada: Niagara Falls and Winnipeg

The transmitter that sent photos by radio from
London to New York. Batteries for energizing the
tubes are shown in the lower shelves of the cabinet.

e T
~u | -

AT
BATTERY|
s

] 885 M
s

(General view obtained through courtesy of the
Radio Corporation of America. Captain Richard
Rangerofthe R.C. A.,inventor of the apparatus,
.is seen placing film upon drum of transmitter.
A& 1, Photosi

e
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To Our Readers WWho Are Not A R. R. L. Members

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

Cerrie e, 1925

American Radio Relay League,

Harttford, Conn,

Being genuinely interesied in Amateur Radio, I hereby apply for membership in
the American Radio Relay League, und enclose $2 ($2.50 in foreign countries) in pay-
ment of oie year’s dues. This entitles me to receive QST for the same period. Please
begin my subscription with the . ... ..o i ittt issue. Mail
my Certificate of Membership and send QST io the 7ollowing name and address,

Station call, if any ...... .

(zrade Operator’s license, if any

Radio Clubs of which HOMEMIDEY ot e e e e e e e s
Do you know = friend who is also interested in Amateur Radio, whose name yvou
might give us so we may write him about the League?

e et e e e e e ... Thanks?

If you desire u more complete assort-
raenit sk for our No. ¢ Radio Set.
This Set will simplify your radio
panel construction. 1 Straight shauk
drill each No. 10, 16, 20, 29, 36, and
: i Piug Tap and Round Die each
1kn-.;z 12-24 and

ock No. 22 and 1
lap Wrench No. 0,

Every tman who likes to buiid
things should own this Set

Send for our folder No. 2-A,

TSI SHACHINES)

[
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A Wonderful

Radio Achievement!
The First All-Glass Socket

Countless tests have proven
glass to be the most effective
insulation available to radio.
After exhaustive research,
our engineers have devel-
oped a new-idea Socket made
entirely of VIRALON — a
special glass processed for
100% electrical efficiency.

VIRALON Glass is heat resisting
and moisture proof, and unaffect-
ed by those influences that com-
monly make rubber, rubber deriv-
atives, porcelain and vitreous
products so inefficient.

Duray All-Glass Sockets eliminate
most of the so-called “tube noises”
—-cut down power losses—prevent
short circuits—and eliminate ra-
dio frequency leakage.

DURAY RADIO CORPORATION
Dept. 21, 263 Washington Ave., Newark, N. J.

VIRALON

SOCKET

JURAY

ALLGLASS

Youw’ll like all the exclusive
Duray features—the ¢« all-
glass construction—the one-
piece contact springs — the
knurled contact spots (cor-
rosion-proof) — the handy
soldering terminals.

Price $1.25 (standard size)
Packed in attractive ecarton

Until all dealers have been
stocked, you can be supplied
direct from the factory at
the retail price, plus 10c each
for packing and postage.
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The Prize Winner

Rockville Center, N, Y,
Roller-Smith Company, August 25, 1924,
New York, N, Y.
Dear Sirs:—-

I am sending herewith the photo that I promised. The show at which this set was
awarded first prize was run by the 2nd District Executive Council, March 3rd to 7th,
at the Hotel Pennsylvania, New York. The prize was awarded for the best appear-
ing, best designed and best constructed amateur transmitter. Judging from the num-
ber of sets that were entered in this contest I feel sure that your attractive looking
meters had a good deal to do with the choice of the judges.

The meters on this transmitter have been in service for the past three or four
vears and at no time have I had any trouble with any of them., They have given most
exceptlonal service under severe working conditions. This set has been reported heard
in Los Angeles, California, and Porto Rico and also many other distant points.

Very truly yours,
CcC/DS CARLOS CLARK (2-ABD)

P. 8. Second prize was won by Mr. Van Duyne (‘7 AVU) with a 15 watt transmitter
fitted up with all Roller-Smith meters,

Bulletin AG-10 tells about Roller-Smith 3%” instruments for radio sets, both trans- E
mitting and receiving. A copy is yours for the asking. Address ‘

LLER-SMITH COME

Measury Protective Apparatus)

B
16 Park Place
NEW YORK,N. Y.

WORKS
Bethlehem, Pa.

Offices in principal Cities in U. S. A. and Canada, also in Havana, Cuba.

Two Towers

) As the Eiffel Tower stands as a monument to skilled
engineering construction so TOWER'S Scientific phones
stand as a monument to supreme ‘radio achievement.
€ Each phone is carefully tested and approved before it
leaves the tactory by a CGovernment Licensed Radio
Operator thus puaranteeing pertection in tone quality
with a positive unitormity of volume.

< Lightest of all in weight tonly 8% ox.? they donot carch
in the hair and are unusually easy to adjust contarming
gracefully to the head.

If your dealer cannot supply you, order direct,
we will ship immediately Parcel Post C..DD.
MILLIONS are e¢njoying music

and entertainment reproduced in
clear, mellow tones, characteristic
of TOWER'S Scientifics.

THE TOWER MFG. CORPORATION

@5 BROOKLINE AVE, Dept- G BOSTON, MASY,

One o seven wonders of the world.—

The Eiffel Tower buile in 188789 on the

Champ-de-Mars contains 3 staries, Reached

by a aeties of elevators, the platform ar the

top being 985 feet above the ground. In,

the top story is located the powerful Broad
casting, Station F L.

The Worlds Gyeatest Headset Value
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AEENAReEE i ii iU NN A RUNOCEENAN NN ENEENRERRENSENEREERUES

BNeEERACcan e RN ENNdNGEw

, Recoemmended
Volose Ne. of Rord | Prot-O-Live A~ Battertos”
Tubes -
Tubes _ TUbS | rue foot pote) “E.Z‘.L' f:ﬁ:ﬁz c&‘:":‘
69 WHR 22
1 -200
uv-a t o7 WHR | 16
2 UV-200A | 1% 67 WHR 33
2 1 UV-200 1 611 WHR 2
tgvaen | M e T

UV-201A

1 Uv-200
2 UV-201A

5-Volt
Tubes 4

UV-201A

67 WHR 73

4 UV-201A

1 UV-200 6(3 RHR f73
C-300 and UV-208 4 3 UV-201A 134 il Ox- is
ubte oll WHR | 22
C-301A,DV-2and | S UV-201A 14 oR
UV-201A are in-
terchangeable 5 1 UV-200 2

UV-201A

UV-201A

For sets using cur-
rentat a rate higher
than 2 amperes.

Ceprrighe, (08
The Prea(.O-Lite Cs,, tac.

What size batteries

... 69 WHR
‘A BATTERY

will work best in your set?

Tue Prest-O-Lite Radio Chart
makes it easy for you to select the
right storage battery for best recep-
tion, and also arrange the time be-
tween chargings to suit your
convenience. [llustrated above is a
section of the master chart showing
Prest-O-Lite ““A’ Batteries for
s-volt tube sets. If your set has
these tubes, you will find, in this
chart, the Prest-O-Lite “"A" Bat-
tery that fits it exactly. Two sizes
are recommended, but the larger ca-
pacity battery will be found more
desirable unless facilities for fre-
quent and easy charging are pro-
vided. (The days between charg-
ings are based on an average use

THE PREST-O-LITE CO., Inc., INDIANAPOLIS, IND.

New York

In Canada : Prest-O-Lite Company of Canada, Ltd., Toronto, Ont.

of your set of three hours a day.)

Thousands of radio dealers have
the complete chart, showing you
also how to select “B™ Batteries, as
well as “A" Batteries for peanut
tube sets. You'll prefer Prest-O-
Lite Batteries because of their
special features designed for better
radio reception. Improved separa-
tors and plates insure steady, un-
varying current and years of life.
They re easy to recharge and priced
to offer you remarkable savings at
from $4.75 up.

See the Prest-O-Lite Chartat your
dealer’s—or write for booklet,
“How to fit a storage battery to
your set—and how to charge it.”

San Francisco
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“Radio Broadcast’s ‘Knockout' "

Walter Van B, Roberts’ Ciscuit—
Comb:mul Radio l’nq‘uncy
egeaeration and R
andomd by Ms. Arthur H, l-yncb. Edior
~Rad

“Superdyne” Circuit
For 2.3.4 tubes
As described in “Radio World"

“Tuned Radio Frequency”
(Nutradvnc T; 7p¢)
ils for adj d Loy Loases
$8. 00 for Set of I'hm

A "

: “&lgerheterodyne"

Antenna Coupler ‘3°.
b~ Oscillator Coils $3%%
1]

o

“Crystal Reflex*’

*Harkness™ Circuits
Loud speaker operation on one tube

Twp Transformers—T1 and T2
(Fixed Couplmx) s 0o

& ° » , por 'nlt
s 5

o4t your dealer’s, or direct, plus p. p.

PerrEcTiON RaDio Mre. Co.
Room 315, 1520 Chestnut St.,
Philadelphia, Pa.

Send 3 —2c stamps for Low-Loss Bulleting and Hook-Ups
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GOOD READING MATTER

At Low Cost

This month we offer you twenty-
four issues of QST at an unusually
low price. In them you are sure to
find circuits, new kinks, construc-
tional dope or advertisements
which will be just what you’ve been |
looking for, and which will be

worth many times the price of the
QSTs to you.

Here Are the Issues

1917—June, July, August

1919—June

1921—June

1922—May, July, October

1923—February, May, July, Au-
gust, September, October,
November

1924—April, May, June, July, Au-
gust, September, October,
November, December.

Here Is the Price

The above 24 issues sent post-
paid, only $2.50. (add $1.00 for
postage if you live outside the
American Postal Union.)

We are low on many valuable is-
sues, 8o get your order in NOW
and be sure of getting the full set,
as substitutions "of other issues
may have to be made on orders re-
ceived after some numbers are ex-
hausted.

QST CIRCULATION DEPARTMENT
1045 Main St., Hartford, Conn.




GENERAL RADIO

Since .

HE original low loss conden-
ser was introduced in 1915 by
the General Radio Company.

This instrument heralded an era of
rapid advancement in the science of
radio.

Today the design and performance
of the General Radio Type 247 Con-
densers merit their distinction as the
standards of excellence.

Eight different models are now
available for various radio require-
ments. All of these models incorpor-
ate the following features, which con-
tribute to lower losses and ‘greater
efficiency:

Tow resistance losses, because of soldered
plates,

Straight line plates, which give a unifor;
wave-length variation.

GENERAL RADIO (0

° &1 X
247~-H /_,/‘l % €]

; f///”//

n dﬁ ////////// //ﬂ i '////”"@/ IQI\CQ

g/ i r//u///' Z

Plates always in perfect alignment, being
individually straightened before assembly
in a jig, and firmly soldered while in
position.

Rotor plates counterbalanced to permit
greater precision of adjustment.

Mechanically rugged design, which insures
faithful performance over long periods
of use.

‘Tight and smooth running spring bearings,
adjusted to coinpensates for wear.

Popular prices, made possible by’ large-'

scale production and efficient methods.

Ask your dealer or write for instructive
foider “Quality Condensers,”” containing
complete information on all 8 models of
General Radio Condensers.

The red cartons with the
General Radio label
are your unfailing
assurance of satis-
faction.

\ Cambridge. Mass.
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Low Poweris 0.K. if Conditions are Right

2CRQ, Robert L. Koerner, is one of the best
low powered amateur stations in New York
City. This Reinartz 10 watt transmitter has
been heard in forty-five states, Porto Rico and
Buenos Aires. Leading amateurs everywhere
know that if conditions are right—the results
will be good. There is a Weston Indicating In-
strument to meet every Radio need whether it
be for Reception or Transmission. Voltmeters,
Ammeters, Milliammeters, Thermo-Ammeters
and Thermo-Galvanometers, in low or high
range or in small or large size are available
for the amateur, advanced experimenter or
commercial station. Whatever your special
requirement or problem may be, ‘get in touch
with us and let us send you full particulars
and prices on the instrument or instruments
exactly suitable to your needs.

WESTON ELECTRICAL INSTRUMENT CORP., 158 Weston Ave., Newark, N. J.
ANDARD_THEWARLD.A

WESTON

Pioneers since 1558

N %

e o ;cq»

5 :n"“

ZIMBRZr Insulat
A’%Ms ] D;1000 P YREX ::l;::"

W TE",I‘,”““ i n';’ ‘G“ SOBES. Prrex 5 Watt Sackets  R. C. A. 50 Watt Sockets
" ew Time bo Watte. $3200 R.C. A. TRANSMITTING TUBES
Limited Quantity at Special Price] ..\ %= 203 A-80 Watt 33200
V.T.1and V.T.2 $6.00 each Limited Quantity —Special Price -
JEWELL METERS | WESTON METERS U. V. 202, $7.30
L.arge Bakelite Panels §| R.C. A. Inductances R. C. A. and Acme Plate and Filament Transformers
WESTINGHOUSE:DYNAMOTORS General Radio Wave Meter Coils for Short Waves

Write us for Price List and Information Blank

oy Radio Comparny
1254 ST OHNS PLACE BROOKLYN . NY.
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And its tone quality
is unequalled

One Owner’s Heretofore in speaking of the Deresnadyne

Experience

47 stations
in one night

Mr. T. A. Keen, of
‘Temple, Texas writes
us as follows: “We
have set up our Deres-
nadyneand logged 47
stations in one night.
They range from
Havana to Calgary
and from Springfield,
Mass. to Portland,
Oregon. You can
see from this that the
Deresnadyne is all
thatisclaimed forit.”

Andrews

DE-RES-NA-DINE - PATENTS PENDING,J

we have talked about selectivity. For without
selectivity a radio set is practically useless.

But perhaps the most remarkable feature of
the Deresnadyne is its absolute fidelity of re-
production. It is noted for the absence of un-
desired noises. Its mellow tone is notequalled
by any set. It maintains its mellowness even
when operating at full volume.

The striking thing about the Deresnadyne is that it
does not sacrifice one essential quality for another.
When you buy it you do not choose between tone

on the one hand and power on the other. You buya
set that combines both.

The Deresnadyne is not a Neutrodyne. It is not a
Heterodyne. Based on a new principle—that of De-
resonation—it is unlike any other set on the market,
both.in principle and results. Buy it at your dealer’s.

De Luxe Model ,‘Z 165 without accessories

Radio Receiving Set

ANDREWS RADIO COMPANY, 327 S. LA SALLE STREET, CHICAGO
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TJo'e Bebou Radior
ammariund

PRECIS/ION

CONDENSER

1. S. and
Foreign
Patcats
CTHE more you know about the technical
requirements of radio, the more you
appreciate the technical refinements of the
Hammarlund New Model “C” Condenser.
It is an instrument of 1aboratory precision
sold at a popular price by the better radio
dealers. All capacities; plain and vernier.

See it at Space No. 12, Amateur Radio
Show. Pennsyivania Hotel, New York.
March 2nd to 7th, 1925

Hammarruno Manuracturmng Co.

424438 West 33rd Street, New York

() boinis
| supenom‘y

Soldered brass piates,

Minimum dielectric;
—-chc-mxcxllv treated

——losses too small to be

2-

4_

ayaxnst corrosion;
perfect alignment.

Seator plates specially
shapcd for easy tun-
ing of low waves.

Adjustable ball-
==-bearing rotor shaft,

gronnded thrnugh

metal end-plates.

Soldered clack-spring
puzfan with auto-
matic stop.

7

measured.

Rugged, compact

——construction 3 cannot

WALp.
Micrometer cam-ver-
nier moves all plates;
knob or lever control;
no backlash.

——Takes any size dial.
The ?roduct of 14

9 ~.years' experience,

making precision in-
struments,

O ———

No'Leads
ow Loss.

THE ONLY
PERFECT MICA
GRID CONDENSER

Fits right on the Binding
Post of the Detector Tube

1t is both a grid condenser and
a perfect grid leak mounting,
made in 00015, 00025, 0005,

I At your dealers, otherwise send pur-
| chase price and you will be supplied
without further charge.

@as Freshma nfo. 'ﬂC.
Ucts

Zaviol Condenser

FRESHMAN BU]LDIN*G
\  240-248
\ W. 40th St,
New York /

fleForest
License

Honeycomb Coils

\ Back and Front
Panel Mountings
Plain or Geared
Genuine Bakelite

The Tniveraal all-wave inductance—accepted as standard
in regard to superior mnsrrumnn and electrical units of
méasurement,  Agk your  “Old Timer’" radio friend why

ng honeycomb eoils are better: they iive closar
wning, #reater Salevdvtty and range, No desd end logses,
aasy to operate. 16 sizes, mounted nnd unmounted. In-
ietchangeable with all mountings. e sure the set yon
buy or build haa them.

Sand 25¢ for Super Heterodyne. Radio Frequeney
and Honeycomb Colf Circults and Complete Catalog.

Chas. A Branston, inc,,

Dept. 3-—~815 Main St., Buffalo, N. Y.
in Canada—Chas. A. Branston, Ltd., Torento




The New B-T Low Loss

NAMELESS!

Hams and B. C. L’s, you get more radio miles
for everv doilar that you invest in the B-T Name-
less than you do in any other five tube receiver
on the market today.

This regenerative, R. F. circuit is unusually re-
sponsive over the entire new broadcast spectrum
as the amplifiers are held constantly near the point
of oscillation by one, panel-controlled, three plate
condenser.

The 200 to 565 meter wave band is covered by
using only 250 M.M.F., straight-line wave length,
B-T Laboratory (londensers in conjunction with
the skeleton insulation, bank wound, B-T 8-Cir-
cuait Transformers.

Low dielectric losses and fow distributed capac-
ity, plus the high ratio of inductance to capacity,
make this a very sensitive, selective receiver.
The simplicity of the circuit makes it easy and
inexpensive to construct. Touch control, hair-
line separation and perfect tone and volume qual-
ities make operation a real joy. See the new
B-T Nameless Kits at vour dealers. Write us
for circular RF-32 containing more detailed in-
formation on this remarkable circuit,

B-T Low Loss Namejess Kit No. 3
Contains three B-T 3-Circuit Trans-
furmers, three 250 M.M.F. B-T Lab-
oratory Condensers, one 40 M.M.F.
Control Condenser with 2” dial and
a complete get of full size blue
prints, instructions and list of other
necessary parts.

$10.80

B-T Low Loss Nameless Kit No. 1
Contains three B-1 3-Circuit Trans-
formers only. Blue ptints for Name-
less Circuit can be purchased sepa-
rately for $1.00.

BREMER-TULLY MFG. CO.

‘“ Pioneers of Better Tuning ’’

532 S. CANAL ST.

CHICAGO, ILLINOIS
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PRICES
PZ indicates panel iype
with wwitches.
CZ s plain t,ype without
switches,

Voltage M. A N.  TipePs Trpe €1
130 2500 $38.00 $23.00
100 2500 27.50 2450
70 2500 21.50 18.50
3300 16.00 14.50
22‘& 2500 .50
K1C-0 Chargers
Type K-1 Single un-
mounted 3150
Type K-%# Singlae .50

mounted
Type K-i Multi-Polar
_mounted 5.00

[ .80
New KIC-0 “B’" hattery and
Double Potential ocharger

Le KIC-O Batteries help yon to get those far-away stations

The real thrill for a true radio fan comes when he tunes in on & new
atation further away than any he has ever heard before. That is one
of the reasons why we are continually Feceiving hundreds of letters
of high praise for KIC-O Storage “B” Ratteries, Each letter proves
more conclusively the unrivalled superiority of the KIC-O for better,

ey
R AT s B S

R
e & i ey

Jep your dealer or CLIP THE COUPON

ERssEREmTraasememaesmy clearer, truer radio rmeptxon.
EIMLEY ELECTRIC 0., INC.,
i566 Main St., Bufalo, N. Y.
Gentlemen:
Pleage send items checked below to

Nickel-zine construction of KIC-O elements preserved by a apecial
alkaline solution give KIC-O Batteries practically unlimited life. They
give an even, dependable discharge over long periods of service and are
not harmed by idleness or overcharging.

And with the KIC-O single or double potential charger which charges

undersigned address
KIC-0 ‘B

f o -6
euipment.  Send (. 0. D, subject to
%U&f&-ﬂfﬁl of satisfaction or money hack

the battery from any 110 volt A.C. lighting line you will have a8 real
permanent power plant which will last for years.

Write for full details describing the new Multi-power unit. telling
why KIC-O units are better than dry cells, ““B" eliminators and acid

e “B" batteries.

KIMLEY ELECTRIC COMPANY, inec.
2666 Main Street, Buffalo, New York

\ROICE TUBE CO. ept.s) 21 NORWOOD ST., NEWARK, N. J.//

“ROICE” Radio Tubes )

The Royalty of Radio Tubes. A powerful and durable tube that
will greatly improve reception, increase range and volume with a
maximum of clearness.
Our direct sales plan enables you to buy “Roice” at the lowest pos-
sible price.

TYPO=200 . .\evererniersesnreccosacconasasss.5 Volts, | Ampere Detestor Tube

Type—201-A 5 Velts, .25 Ampers Amplifier and Detector
Type—i199 ... -4 Volts, .06 Ampere Amplifier and Detsctor
Typo—i99A 4 Vub. \)'i'i" Amnnnwnh Standard Baw

and atee
TYpe=12 tecrereannrserconcnceccessstV vms',' 2’5 Ampore Phtlnum Filament

Amplifier and Detector
ALL TYPES $9.00
TYPO=202 ..ceovaccacantanesassssarences esenen .5 Watt, Transmitters, $3.60
' mmpnn s
pasuprED EVERY TUBE GUARANTEED
€. 0.D. to work in Radio Frequency, especially adapted for Neutrodyne,

Reflex and Super-Heterodyne Sets. When ordering mention type.

\

Absolutely non-inductive.
:g ggg : : Copper-Brass & Fibre in Sheets, Rods &
- , Tube
50,000 ( Ohms N ‘ 5.
100,000 ‘ Machine Screws, Dies, Taps, and Drills.
<3 i ‘ ‘ ANGIERS, U. S. A.
Special vesistancesa to erder $2. “?m!vg::csgmrb :'u {stances sre made they MONR()S!::I‘ RSEAKTEET PLANT
CRESCENT RADIO 8SUPPLY CO. OR’ ILLINOIS.
1-3-5 Liberty 8t., Jamaiea, N. Y.

74

CRESCENT LAVITE RESISTANCES
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Dubilier Condensers

Important Links between the
Shenandoah and Land!

ommunication with land—under all condi-
tions—at all times—this was the imperative
need of the Shenandoah on its experimental
flight across the continent. Impressed with this
need, army and navy engineers equipped both
transmitting and receiving sets with Dubilier
mica condensers—not specially designed con-
densers but the regular standard product. Only
complete confidence in the supreme reliability
and efficiency  of Dubilier condensers can
explain their use in the important and daring
adventure.

D ] @ ] ® }
CONDENSER _AND RADIO CORPORATION
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S
i MORE
HDISTANT
. 3 L] ® P4
Notice the rich finish i STATIONS
. e P 4 y——.
on this panel il WITH THE ( APE X VERNER DAL >
° ¢ > [ » G K
. 3 reater range, big.
built to order for radio | et e e,
A\ SURFACE that is good-looking and use- | selectivity, less in- ghe Apex
ful too. That was one of the demands we 2 :'er erenc%i) asts super kive
made of the engineers who developed Radion 5 bqrev‘ea. ‘e o.ne }: a tuned radio
especially fo order for radio purposes, ; 1gda ‘.vam.e ."‘Ft ofe' :ﬂfghe’fff,‘{;f
The high-polished, satin-like finish of Radion 1 f{‘: e 1‘2“ t‘imng- Built into a highly
Panels does more than add to the beauty of 2/l t;‘o to n f,la'f,!shfd ,Wal‘i‘“t
your set. It keeps out dirt and moisture, | - Quickly applied to w;,j’,n;%;;ﬂ;‘ﬁi;ﬁ
thus preventing the possibility of causing r| any shaft. Battery Cable—all
short circuits from this source and reducing 1}l Forsale byall good ;‘;:‘t‘e'g“ h;%:‘tlv “gg
good reception. ] Radio Dealers. $95.00 complete. (
» r]l Ifunableto obtainfrom
Lowest losses and greater efficiency Al dealer, enclose
UT THE worth of Radion is not just on the sur- [l $2.00 for e
face. Authoritative luboratory tests give it the H i(:)‘val Brass
highest rating as radio-frequency insulation. It re- Y Pinish.
duces surface leakage and leakage noises. This meaus -] *
lowest losses and greater efficiency, especially notice- | $2.50 for
able in super-sensitive circuits. S g‘atin
Radion Panels resist warping. It's the easiest material (4 5!1","
to cut, saw or drill. 1t comes in eighteen stock sizes ] Finish.
and two kinds, Black and Mahoganite. [
Better performance will make it worth your while to 2
ask for Radion by name and to look for thestamp on ;<
the panel and the name on the envelope. Radiu b
dealers have the exact size you want for your set. 2

Send for booklet *‘Building Your Own Set’’. Qur new
booklet ‘‘Building Your Own Set”’, giving wiring dia-
grams, front and rear views, showing a new set with
alanting panel, sets with the new Radion built-in horn,
lists ot parts and directions for building the most pop-
ular circuits — mailed for ten cents. Mail coupon today.

AMERICAN HARD RUBBER COMPANY

Dept. L-3, 11 Mercer St., New York City Ape‘: 'Electric Mfg. CO.
Chicago Office: Conway Building “ " .
Pacific Coast Agent: Goodyear Rubber Co., 1410 West 59th Street. Dept 309 Chlcago

man Frapeisco Portland O ———————————— e

R ADION THE WINDHAM WIRE FORMER

The S Tnsulati Forms loops for No. 4, 6, 8 and 10
¢ dupreme nsulahion screws, makes easy radius right

PANELS angle bends, has flat jaws and

T wire cutters. A complete tool for
Dials, Sockets, Binding Post Panels,efc. those who build their own.

------------------------------1 .
§ Do T3, Mereer st New Vork City }  Price$1.25
§ B TR Snont 1o cemes Cotamps o Sy O 8 (Patenta pending)
g Vome i THE GOYER COMPANY
: Address : Willimantic, Conn.
B (isy State. ]

X o - o " S o " - - -
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The DAVEN Resistance Coupled Amplifier Kits

THE DAVEN SUPER-
AMPLIFIER UNIT

For those who prefer to
buy a complete Resistance
Coupled Amplifier Umnit
rather than build. This unit
comes ready to install—it is
the neatest and most com-
pact amplifier now offered
to the public.

It ig labhoratory tested and
represents the ultimate in
amplifier design. The base
is of molded Bakelite and is
small enough to fit within
any cabinet. All eonneec-
tions are hidden beneath the
base.

Sold everywhere.
§

Obtain from your Desler the
“ RESISTOR MANUAL,”
our complete handbook on
Resistance Coupled Ampli-
fication, 26¢c. If your Dealer
cannot supply you, we will
send you one direct, poste
paid for 3bc.

These highly perfected Resistance Coupled
Amplifiers have convinced the most skep-
tical that Resistance Coupling is matchless.
Add the Daven Resistance Coupled Amplifier
to your favorite tuner and you will have a
worthy combination hard to beat and amplifi-
cation that is perfect.

The assembly is very simple, while the satis-
faction of having built such a perfect device
yourself is beyond mere words to describe.
Its volume is adequate for all purposes—its
perfect tone quality and absolute lack of dis-
tortion place it beyond comparison.

These Kits can be purchased at all good
Radio Stores—they come with complete in-
structions for assembly so that the novice will
have the same success as would be expected
of Radio Engineers. Sockets and mica fixed
condensers are not included, but instructions
are furnished giving complete information and
diagrams. Supplied for either three or four
stages.

TRADE MARK

\DRVEW ‘RADTO/

C “Ghe Swne of Mertt”
ORPORATIO
Resistor Specialists

Newark New Jersey

“The Avristocrat of Amplifiers”

G

if
A
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IMPROVE YOUR SET

The sure way to do it is to rebuild the audio side and use
a pair of AmerTrans. Do this, and the utmost in volume,
clarity and tone quality will result.

AmerTran is the product of over twenty-four years' spe-
cialized experience in transformer building.

Increasing appreciation of ns quality comes with con-
tinued use.

AmerTranismade in two types, one quality—
AF 6-ratio 5:1 and A F 7-ratio 3%:1.
Buy Them by The Pair!

Price either model $7.00 at vour dealer’'s.
Send for leaflet giving useful amplifier information. -

AMERICAN TRANSFORMER COMPANY
176 Emmet St. Newark, N. J.
‘*Transformer builders for over tweniy-four years’

.

BLUEBIRD Radio Tubes

Distinctly New and Efficient

Satisfying every radio fan’s wish In performance and price, Our direct sales plan
enibles us to sell at this low figure, ‘‘Bluebird’”’ is a sensitive and powerful tube,
assuring increased range and clear volume.

Type—200 5 Volts, { Ampers Detector Tube
Type—201A ..3 Volts, .25 Ampere Amplifier and Detector
Type—(99 .. Volts, .06 Ampere Amplifier and Detector
Type—199A ...3-4 Volts, .06 Ampers with Standard Base

Amplifier and Detector
Type—1I2 .. iieiiiieiinninnnen (% Volts, .25 Ampers Platinum Filament
Amplifier and Detector

ALL ABOVE TYPES $2.50

Type—202 .. .i.iiiiiiiiiiiii it S Watt, Transmitters, $3.00
Skipped Parcel Post C. 0. D, When COrdering Mention T'ype.

Designed to xive hest resultg in all eircuits—Radlo Frequency, Neutrodyne, Reflex
and Buper-Heterodyne Sets, eic.

Every Tube Guaranieed

BLUEBIRD TUBE COQ., pet s, 200 BROADWAY

HERCLILES Genuine
AE.RIA:. MAST Westinghouse Batteries
20 Ft. Mast $10 0 A.H. $11.00 100 A.H. $14.00
oLy Man gz s | O GRoree vorer
ﬁ%::ﬁnag?hﬁam;ﬂlgf wV‘Vt:‘ %'.‘J FREE DSG Maiden [ ane ‘ Maspeth, N. Y.
S. W. HULL & CO,, DEPT. C-4 Bluepriat ealerg Send for Special Prices
2048 £ 75th St., , 0.
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lodel Tungar

‘ 1 batteries

On the back of the Tungar, ‘there are three
terminals, Slip the wire into one and charge
your radio “A” battery, 2 or 4 volt size. Use
the second to charge your radio “B” battery, 24
to 96 volt size. Or the third will charge a 6 volt
“A” battery or 6 to 12 volt auto battery.

Just clip on the Tungar, and plug it into any elec-
. tric outlet in the house or garage. Then leave it

The Tungar isa G-E . . .

product, developed in overnight to charge while you sleep. Very simple.

the great Research
Laboratories of Gene

eral Electric.

The New Model Tun- u n
garchargesradioAand

B storage batteries, Reg. U. 8.
andautobatteries.Two e

ampere size (East of
the Rockies) $18.00

avallable 5 fve am. e e T e
pere size (East of the Merchandise Depariment
Rockies) . . $28.00 General Electric Company

60 cycles—110 volts Bridgeport, Conn.

GENERAL ELECTRIC
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A practical,
authoritative book on

RADIO

514 pages.
Compiled by HARRY F. DART, E.E.
Formerly with the Western Electric Ca.,

Price only $1

and U. S. Army lostructor of Radie
Technically edited by F. H. DOANE

VERY member of the American
Radio Relay League should have a
capy of this I. C. 8. Radio Handbook.
Price only $1. Written, compiled and
edited by practical radio experts of
national reputation. A handy refer-
ence book that will help you improve
vour sending and receiving apparatus.
Fxplains the operation of dozens of
circuits. Filled with interesting ex-
periments. Note this list of contents:
Electrical terms and circuits, antennas,
batteries, generators and motors, elec-
tron (vacuum) tubes, every yeceiving .
hook-up, radio and audio frequency am-
plification, broadcast and commercial
transmitters and receivers, wave meters,
super-regeneration, codes, license rules.
Many other features.

Send the coupon to-day with $! and get this
S14-page [.C. S. Radio Handbook.

TNTERNATIONAL CORRESPONDENCE SCHOOLS
Box a1N-C, ’.\rramon Penna,

k enclose One Dollar.
paid—the 514-page 1. C.

E Please send me—-post-
| it 18 undorstood that if I am not entirely
|
]
]
i
!

8. Radio Handbook.

>utisfled | may return this book within five
days and you will refund my mioney.

t'heck hera [J and enclone 81,50 if you \tz“ab the do luse

n
i
|
|
i
]
i
I
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Murdock Phones

are backed by 20 years of

successful experience. There
are over 1,000,000 in use today.
Murdocks are famous for dis-
tinct reproduction and for their
light weight. With the Mur-
dock Multiple Plug you canuse
from one to four phones at the
same time
WM. J. MURDOCK CQ.

343 Washington Ave., Chelsea, Mass.

(Free Booklet) }

Write for our free
booklet “The Ears of
Radio”. It contains
important data on
headphones.

MURDOCKRK
RADIO PHONES

Standard since 1904

50

MPLETEI-Y
mssnmw

R

Direct £ b ¢ t cqst
irect from factory to you at less fhan
Dealer's Cosb. Marvelous 5 tube radio 0 oast
set. Latest and most efficient TUNED RADIO FRE-
QUENCY circuit. Approved by America’s [eading
Radio annevm Easy to operate, Dials can be logged.
Tune in your favorite siations instantly, on the same
dial numbers every time. No guessing. Mr. Howard of
Chicago said, ‘“While 5 Chicago Broadcasting Stations
were on the air, I tuned in 17 out-of-town stations from
40 to 1,000 miles away, on my loud speaker, very loud
and clear as though they were all in Chicago.”
Don't buy a radio aget until you learn more about our
wonderful Free Trial Ofer.

“Write Today {or Free C:rcular"

METRO ELECTRIO COMPANY

400 N. Michigan Ave., Chicage



The Claims of Superiority We Make for

National Condensers

and Dials

are backed up by radio experts and by thousands of delighted users. They give
SUPREME SATISFACTION, You, too, will be surprised and delighted

NATIONAL
CONDENSERS

are a revelation to radio fans.
You are losing radio satisfaction
every day you are without one.
No lost motion or back lash.
And none develops with use.
Tests at three Radio Shows,
during which a National Con-
denser was driven over a million
revelutions,amply demonstrated
these claims.

Excellent for DX Reception
PRICES—DX Condenaer, including 34%* Vern-

ier Dial. .001, $7.25; .0005, $6.25; .00035, $5.75
00025, $5.75.

NATIONAL
DIALS

Velvety smooth; perfect re-
duction over the entire range.

Enthusiastically approved by
radio engineers for precision in
tuning.

Ask your dealer to show you
a National. Observe the lustrous
finish—the graceful lines. Then
notice the perfect ‘‘Radio
Touch.”

PRICES—Velvet Vernier Dial 4%,
$2.50: 33z, $2.25.

NATIONAL CO., Inc., Engineers and Manufacturers

110 Brookline 8t.,, Cambridge, Mass.

Sole Licensees for the manufacturs of the National Regenaformer under the Browning-Drahe patents.
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PRECISE INSTRUMENTS

GIVE BEST RESULTS—THEY HAVE NO EQUAL

Leiboratory
{nstruments
at Commercial
Prices

@ﬁ@ % : -

Precise Super-Multiforner No. 1790 Precise Audio
The one great advancement that has been made in Super- Transformer N ”'_185
heterodyne design since the original conception of the | In performance this is
citcuit. 1 instrument that does the work of 4—rceplacing | the most amazing transtor-
all long-wave transformers. Like all other Precisg instru- | meron themarket today. The
ments, this Super-Multiformer is made in strict accord- | first choice of radio experts |
ance with the specifications of our Research Engineer, | everywhere. Thereisnoother
J. L. McLaughlin. This, plus Prrecise standards of skill | like it for volume and per-
and workmanship is your guaraatee of best results. $20. | fect reproduction. $5.00.

Sold by the Better dealers ™
Precise Manufacturing Corporation, Rochester, New York

Branches—353 W. Jackson Blvd., Chicago and 821 Market St., San Francisco
Eastern Sales Office—Niagara Sales Corp., 3-5 Waverly Place, New York City
Southern Represemtative—Saal Products Sales, Inc., 35 Warren Strect, New York City
Canadian Distributors—Perkins Electric, Ltd. - Toronto - Montreal - Winnipeg

Globe i, True Micrometer Type

Low=Loss Perfect

Tuners Radio Set
QUALITY - VOLUME—-DISTANCE

Make the VARIABLE CONDENSER

No Metal
No Eddy Current
Losses
L]
Little Insulation
Low Distributed
Capacity
I—
Large Wire
Self Supporting . . )
Aot -c—-T A real micrometer permits fine mechanics to meas-
Vo apacity e ure and make readable adjustments of 1/1000th of
Low R F Resistance Fatented Dec.9, 192} an inch o less.
— The BARRETT & PADEN is the only condenser
GET ORIGINAL GLORE COILS made that makes use of this principle and divides the
. adjustment of the movable plates into 1/1000 read-
PRICES: able positions.
Standard Tuner (Broadcast Range)....3$7.00 . . . . . .
Short Wave ¢35-135 Meters)...........$7.00 Think what this means in tuning distant stations.
For Superdyne Circuit ...$8.50
R F Transformers... .............._...._$6.00 Dnlcr;fwriu for 0005 ) B "% 00
Circular on Request. Dealers and Jobbers Write, ?:lfi::r neatest :%822% 6

Globe Radio Equipment Co. BBBBETT&: PODEN

217 West 125th S5t., N. Y. C. 1314 SEDGWICK ST, CHICABO, ILL.
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No. 2-A

Loud Speaker

e §1750

including 5-foot
cord and plug

No. 3-A Head Set

Price $5.50

Rich Tone and Volume

The Stromberg-Carlson No. 2-A Loud
Speaker reproduces programs with natural-
ness of tone while its volume is sufficient to
fill a large room on distant station reception.

Graceful in design; soft oxidized silver
finish; so light it may be carried from place
to place. Simple and economical to operate.
Requires neither extra batteries nor extra
stages of amplification.

Stromberg-Carlson Head Sets and Loud
Speakers have powerful magnets and layer
wound and layer insluated coils—a superior
type of construction.

Ask your Dealer

Stromberg-Carlson Telephone Mfg. Co.
1060 University Ave., Rochester, N. Y.

Stromberg-Carlson

ALWAYS MENTION QST WHEN WRITING TO AUDVERTISERS
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THE WC-12
Console

“Average Reception”
That’s What Counts

t’s the way distant stations come in on “aver-
'zge nights”—yes, even on “bad nights” that
determines the value of the set vou buy. It’s
2ot its performance on ideal nights.

The Radiodyne surprises even the expert with
its amazing selectivity-—its exceptional tone
¢larity and wnusual volume. The Radiodyne
is not & prima donna that suffers from temper-

ment.
A Few

RADIODYNE
Type WC-12 Features

Tunes Sharply Thru

Liocal Stations

Uses 6 Dry Cell Tubes
Receives from Great Distances
Has Wonderful Volume
Exceptional Clarity

Batteries self contained in beautiful
two-ioned Mahogany Cabinet

Models Priced from $65 to $250
Everyone a Radiodyne Everyone Worth the Money

Write for Booklet

WESTERN COIL and ELECTRICAL CO.

305 Fifth Street, Racine, Wisconsin
If you can get it with an I:r set
you can get it Better with the

. B [ B |
RAadiodyne
" L L———""1

“The Voice of the Nation’’

84 ALWAYS MENTION QST WHEN WRITING TO

| UNCONDITIONALLY
GUARANTEED 1 YEAR

Majestic Speaker

The Last word in Radio Re-Crcaiion

Kmbodies all proved principles of repreduction, Dieli-
cate shading, inflection and modulation of voice—ihia
and the musical instrumeni re-created with remarkable
valume #nd clarfty ot tone, with n«m\mdlng purity and
faithfulness, even when sending is weas. Floods room
with best that's in vour set. Horn acoustically perfect,
No battery peeded—simply piug in like he nhom's
Handsome ¢rystalline finish fibre horn approx. “ high;
Lteavy brSe prevents ripping. 1olar indicaung’ conneces
ing cord included.

You Save Middlemen’s Profits

Rend direct—today—Tlor vour Majeatic Speaker. ‘Try it
for ten days. Hear distant siattons piainly. Test its
elarity of tone and voiume—iic distortion. no harshaess,
no rattle, no Diavre or screech., Gompars 1t with loud
speakers selling for $15 to $25 and more.

‘-‘»nn ly pay postman on delivery. af-
M & nrﬁhle\mlmnatmn then {f vou're
not, satisfied, \mplv nqurn it At ONT expense and back
£oes your money. You—and vou alone, are the judge.
Your foud Speaker stiould spesk tor itself. o wail
Fyour order today
TR NN B S AT SR T BE SR GR AT G0 ST GF BN SN 5N m AN uF OGN 6N an R G

JAMES M. DAVIS CO.
%0 D Euclld Arcade, (Yleveland, Onio,
Send & Majestie Speaker on your free examination offer.

Find Your Radio Trouble
With the Milavolt Detector

Simply artach to «ord tip of your recexver No
danger burning out tubes. For testing through
unything from dead short cireuit to 1.000.000 ohms.
Internal resistance—-70,000 ohms. Lasi for vears.
Sent (LO.D. io any address in U.S. for $i.25.
Youp money back if not all we claim.

ADBRO MFG. CO.
French St., Pittsburgh, Pa.

ADVERTISERP



“No fancy gewgaws
and cause trouble in the end”

{0 writes Mr. Henry M. Neely, Editor of ~

RADIO-IN-THE-HOME. Mr. Neely adds:

“The present-day low-loss condenser ap-

proaches more nearly to a perfect instru-

ment, the more nearly it approaches the

design and workmanship of the Cardwell.”
Simplicity is a distinctive characteristic of
the Cardwell. There is no excessive bulk or
weight — no intricate parts or complicated
assembly.

Other points of merit have been praised
by many different experts. In fact, Cardwell
condensers have received the universal
approval of radio editors and engineers
everywhere.

Cardwell condensers are rugged, free

CARDWELL

(RADIO UNITS

CONDENSERS-~INDUCTA

ALWAYS MENTION @ § T WHEN WRITING TO ADVERTISERS

to attract the eye

from play, noiseless and remarkably smooth
in action. And there is nothing to work
loose or get out of adjustment,

Cardwell inveunted the first “low-loss™
condensers—a name originally applied only
to Cardwells to distinguish them from
ordinary varieties. Cardwell now makes
seventy-six different types—a condenser for
every requirement. Ask your dealer to show
you his assortment.

A postcard_brings you an education on
condensers. Write today for the new Card-
well Condenser booklet.

The Allen D. Cardwell

Manufacturing Corporation
81 Prospect Street, Brooklyn, N. Y.

UNITRADS

NCES—TRANSFORMERS
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L= Hewries

C = Farads.

SERIES AND PARALLEL RESONANCE. Inductance or capacity when used separately as outlined in No. 2 and
3 of this series are indiscriminate in their action with the exception of the general rule, the higher the frequency
the more effective. 'The combined use of them will result in a filter that will either stop, or pass, one or several
frequencies or bands of frequencies. The two basic forms for such combinations are Series Resonance and Parallel
Resonance.

all frequencxes except one, i. e. resonant, frequency (Fc). This frequency pracucally speakmg, will pass with an
%edance of the resistance of the choke only, i e. better than condenser alone if R is small, but the impedance will
h for frequencies above and below resonance.

PARALLEL RESONANCE. When inductance and capacities are connected in parallel as in A the reverse charac-
teristic of B will prevail. It will pass all frequencies except those near resonance. For resonance frequency it will
be a dead stop except to supply the losses which are, practically speaking, negligible,

The effective application of these resonant circuits in their basic forms to generators is rather limited. One
for slot ripple and one for commutator ripple will be required, neither one of which will be very effective in reduc-
ing moving contact disturbances. Also they are so very descriminate that slight variation in speed, such as caused
by varying the load, would require readjustments.

ELECTRIC SPECIALTY COMPANY
waoe “E.STQO’" uanx

225 SOUTH STREET

‘STAMFORD, CONN., U.S. A,

Makers of Motor Generators and Dynamotors with the least ripple and the most miles per watt,

‘Martin’s New and Improved VIBROPLEX

Reg. Trade Marks Vibropiex Bug Lightning Bug

New
Improved
Single-Lever

Japauwed Rase, $17 Nickel-Plated, 519

Transmits perfect signals at any desired speed.
Easy to learn and operate. Send continuously
for hours without fatigue. Used and recom-
mended by more than 85,000 wireless and com-
mercial operators.

Special Large Contacted Vibroplex

Equipped with 3-16 inch contact points to
break high current without use of relay ....525.
Sent on receipt of price

THE VIBROPLEX CO. Inc.

8258 Broadway, New York Established 1890

y 400::::' u; _nny valno

FBESHMAH
SUPERIOR

You ean depend upen them to
rematn accurate at all times
Made of nigh resistance material impreg-
nated throughout {(not coated paper). Un-
altectad by ecfimatic conditions. Will not
deterlorate. Clamped berween solfid knurled
ferrules assuring rigld construction and
firm oontact at nl\ times,
otherwisa send uurah.no

EBY

BINDING POSTS
Twenty-five They Don’t
Different | Lose

" Their Heads

) H. H.EBY MFG. CO.
Philadelphia




(continued from last month)

ey say~

THEY SAY OF THE ADLER-ROYAL NEUTRODYNE:
) “A Royal will reproduce the tone perfectly. . . . without discordant noises. Compare
it . . in quality of tone reproduction.”

Royal ampliifies with Thordarsons!

THEY SAY OF THE THERMIODYNE:
1 O ~If it's in the air, Thermiodyne will get it regardless of distance. No distortion, no howling.’

Thermiodyne amplifics with Thordarsons!

THEY SAY OF THE PATHE:
“Pure tone — vemarkably clear and sweet reproduction.’

Pathe amplifiea with Thordaraons!

THE SAY OF THE MICHIGAN:
1 Z ““Gives any degree of volnme desired — without distortion. FExceptionally mellow tone

quality — a tone charm that eliminates harsh or mechanical notes.”
Michigan amplifiea with Thordarsons!

‘7"ollooc§)h the Lead

A N

‘ e Leaders!
/&$$04£ Build or replace with Thordarsons

\& ‘A/d-&ld}‘ Leading set builders have scientific laboratory appara-

IODYNE' tus to test, compare and prove the facts about trans-

HERM

formers. They continue,to use more Thordarsons than
fuLTRZ{Dx_nE all competitive transformers combined. Doesn’t this

answer the amplification question?
MURDOCK Daily we hear from fans who paid high prices for mu-
az AR Kh sically named, fancy-looking transformers only to dis-
: cover that their old standbys—Thordarsons—were the
& ' real musical instruments. For the benetit of others
. ‘we therefore repeat “when better transformers can be
MchIGAN bought they will be Thordarsons.” Few, if any, trans-
e formers actually cost as much to make as Thordarsons.
Deresnadyne Why, then, pay more? Any store can supply you. If

MALONE LEMON dealer is sold out, order from us.
STER RADIO

MA THORDARSON%M@CTURING CO.
OYAL ‘WORLD'S OLDEST AND LARGEST EXCLUSIVE MAKERS

s ol Chicago, US.A
M i ‘ Unconditionally Guaranteed

HARMONY |
[HORDARS()]
GLOBE per
EAGLE AND AMPLIFYING TRANSFORMERS
MANY OTHERS Standard on fhe maiori i
Super-Het Builders! n on the majority of quality sets

For the ‘‘Hest’* 15,000 Cycla
Super- Heterodyne, ““RADIO*

TYPES AND PRICES: Thordarson *Super” Audio Frequeney
and other leading publications

'el‘rfneggrgrsers ro now mpbe hac‘l“ in lti'r&ee n':j‘tlon:sf 2-1, $5; 31,&’-115 :g:
Tocommend fn highest terms -1, $4.50, Thordarson Power Amplifying Transformers are 0
the "Mhordarson ® a1 radio peir. Thordarson Interstage Power Amplifying Transformers, $8.
transformers. Take no others! Write for latest hook-up hulletins—free!
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Tostagi
Pac

A Wrench Set
That is Right

This compact socket wrench
set consists of a strong screw
driver type handle with hex
shank and six high grade
steel, machined, sockets, five
to fit the hex nuts ami one
taper knurled socket for bat-
tery nuts. All packed in a
durable, hinged box with a
place for each socket and the
handle.

Radio Fans—*“This set will
set the nut” quickly and ens-
ity and is as handy ‘as your
7ight hand.

Send in the coupen and your
dollar today for the set that’s
worth much more.

T T B L T s

FINDLAY
Stand-Off Insulators

““For Perfec: Reception’’

Designed especially for
radio purposes. Will
hold lead-in wire six
inches from building.
Corrugated so that it
will drain quickly. Will
not deteriorate. Made
entirely of porcelain, the
dependable insulation.
Easy to install. Packed
in cartons with padded
screws ready for instal-
lation.

Price, 50c

ON SALE at all leading radio
stores. Mail orders accepted at
factory when accompanied by
ash or money orders.

All types of porcelain radio
insulators and insulated
fcrew books. Send for circu-

ar.

No. 1928
MANUFACTURED BY

The Findlay Electric Porcelain Co.

FINDLAY, OHIO

New Britain, Conn.,

| need this set. Enclosed find $122
bﬂnmp

vitain Machine Co.

Street
City. State

Imported Transformers

40-1
Especially designed in the

Transformers with a kick.
Ratio.
D.T.W. Berlin Laboratory by a
well known American amateur.

Price $6.00 by Parcel Post

Sole American Distribuator

Tobe C. Deutschmann

46C Cornbhill Boston, Mass.
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SHENANDOQAH -- INDIAN WORD MEANING

“DAUGHTER OF THE STARS"

When the “Daughter of the Stars” talks
with the children of earth

OV remember the dramatic

night last winter when the
giant Navy dirigible Shenan-
doah went adrift in a raging
gale.

“You are over Newark,”’ said
radio station WOR. “What
can we do to help you?”’

Thousands of people sitting
by radio sets in their cozy homes
heard the plucky ® lieutenant-
commander on the Shenandoah
send back the reply: “Thanks,
old man, everything’s
0.K.”

In the air, as on the
sea, radio equipment
must be the most re-
liable it is possible to
get. That is why the
Shenandoah, the huge
ship Leviathan — i
fact, many govern-

FOR BETTER

The new Exide 6volt “4”
battery in one-piece case.

ment and commercial radio
plants — were equipped with
Exide Battcries.

For your own set

When you use Exide Radio
Batteries in your home you get
the clearest reception, for Exides
give uniform current through a
long period of discharge.

There is an Exide type for
every tube and a size for every
set: ‘A” batteries for 2-volt,
4-volt and 6-volt
tubes; *“B” batteries,
24 and 48 volt, of
6000 milliampere hour
capacity. They are ef-
ficient, dependable,
long-lasting—and
right in price. Exide
Batteries are made by
the largest manufac-

ALWAYS MENTION @ 8 T WHEN WRITING TO ADVERTISERS

turers of storage batteries in
the world.

You can get Exides at Radio
Dealers and at all Exide Service
Stations. If your dealer should
be out of booklets describing
Exide Radio Batteries, send us
your name and we will mail
them to you.

THE ELECTRIC STORAGE
BATTERY COMPANY

Philadelphia

Exide Batteries of Canada, Limited
153 Dufferin St., Toronto

Exide

RADIO BATTERIES

RADIO RECEPTION USE STORAGE BATTERIES

89



Why it is Better

“\/IAbTER of Every Note
jn the  Orchestral
range” is the proven claim
of the Federal No. 65 Aundio
Frequency Transformer:—
Volume ‘without distortion
is the basis for the beauty
of Federal Tone.

From its oversize locking nuts to
its heavy brass mounting feet the
Federal No. 65 Transformer incor-
porates the same engineering skill
that has made Federal the recog-
nized leader in electrical communi-
cation apparatus since 1890.

Insist upon Federal parts for your
‘‘pet” hook-up. There are over 130
standard parts bearing the Federai
iron-clad pecformance guarantee.

FEDERAL TELEPHONE
MANUFACTURING CORP,,
Buffalo, N. Y,

Boston New York Philadelphia

Chlcngo Pittsburgh San Francisco
Bridgeburg, Canada

Primary and secondary fed thru
hollow screws and dip-soldered
making complete protection
against breakage o shors.

Oversize tocking nots, siofted
for screw driver, eliminating
wse of pliers to tighten

Only highest grade genuine var-

il steed,
Large taminated siicon stee! nished cambric tubing used.

shell type cuce.

Black enameled shield, com-
pletely surrounding windings

in general the farger the core
the better the transformer —

Federal No. 65 weighs exactly
1% pounds — guaranteeing 2
tonal quality and modulation
pre-eminent among frans.

Haavy nickel plated brass moun-
ting feet—2 screw siots and 2
szrew holes for mounting.

“The Andrews ”
A new low loss coil of ideal
characteristics for use with
many different types of
circuits. Embodying, as it
does, an exttemely high
ratio of inductance to re-
sistance it constitutes a
murked advance in radio
design.

Your results will be greatly

‘ '\l\ave proteét

principal Railway bxgnal /n'_\‘ g

\1 Systems, Police and /

improved by using this su- Fire Circuits, and
perior piece of apparatus. RADIO
Its exclusive c¢onstruction . for 18 years

ussures maximum amplifi- | Armiaged -uu-mum
cation, minimum distor-
tion, and much greater
selectivity.

This eofl, which is the type emploved in the AN- I f deménds ﬂm

DREWS DERESNADYNE BECEIVER, is manu-
: BRACH

factured under lcensa from the Andrews Radio Co,

Write for full information regarding this wonderful new
coll, itg characteristics, and its uses.

DUO-SPIRAL FOLDING LOOP

Handsomely finished in silver and
niahogany, A special model for
efery cirenit,  Rotates on base,
which has silvered dial graduated
for calibration, Handle permits S ) SR
adyusiment without hody capacily W

«ffect, A finer and more conven-
ient laop aerial for portable and
non-portabla sets. /rite divect,
if your dealer cannot supply youw.

Price
$8.60

Send for printed matter concerning

THE GOODMAN

the niftiest short-wave tuner on the market. Made

Pend by L. W, GOODMAN, Drexel Hill, Pa, Gene Humme

RADIO UNITS, Inc. “ Sta. 4UA, pictured on page 50, December QST had KGO

1304 FIRST AVE., MAYWOOD, fLL. ug early an Sept., at Dundee, Fla., on his GOODMAN
PERKINS ELECTRIC, Ltd., MONTREAL tuner, Get that—Sept.—Fla.—Calif. Not 8o bad!
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| Bake ~ Faultless servant of

> Radios invisible audience

Radio has banished isolation. It has brought the music
of opera and orchestra, the voices of statesmen and
teachers into the cabin of the woodsman, the home of
the farmer and to people everywhere.

BAKELITE combines proper-
ties which rnake it unique
: among insulating materiais.
| It has high insulation value
and great strength, resists
both heat and cold, and is
tmmune to moisture, oil and
fumes. Bakelite is unaffected
by time and use, and its color
and Anish are permanent.

Bakelite is playing a vital part in this universal radio
reception. It is used by over ninety-five per cent of
the manufacturers of radio sets and parts, for they
know that Bakelite insulation can always be depended
upon to give superior results in service, in any climate
and at any time of year.

Some of the many radio applications of Bakelite are
shown in the adjoining column. When buying a radio
set or part make sure it is Bakelite insulated, for this
is a definite indication of quality.

Write for Booklet 27

. BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street’

Na-ald Dial

Rathbun

Condenser

]
Na-ald Tube
Sacket *
Bakelite Isanexclusive - W “
trade matk and can be
used only on products
madeirommaterials i p e ., BAxmLiTR
manufactured by the isthe registered crade
Bakelite Corporation, mark for odw phenol
L 1t is the only material fesin product manye
R.C A. Tube Base which may bear this factured uader pat-
famous mark of excel- 0 i a8 4 4, BT e ents owned by the
N fepce. Bekelite Corparadon.

“1¥  THE MATERIAL OF A THOUSAND USES
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and
still
tight!

Abused—twisted—
heutback and forth
dozens of times—
yet every plate in
thig Red Seal Con-
denserisstill firmly
¢mbedded in the
shaft—everv one
still formsa perfect
electrical joint.

Red Seal Condensers

make good sets better

N one of the well-known laboratories in New

York (ity there is a speciul condenser, de-
signed for making electrical measurements. It is
% precision instrument in which every precaution
and every known device have been employed to
seenre maximum efliciency. 1ts electrical Josses
are so low that they are negligible and to all in-
tents and purposes it is a perfect condenser.

tecently a Red Seal Condenser— right out of
stock—wuy tested against this instrument in a
measuring circuit. The difference between the
losses of the two condensers was so low as to be
practically immeasurable!

The cost of the luboratory condenser was
probably $}50—the 23 plate Red Seal Condenser
costs $6! It, too, is a precision instrument for
eritical sets—but its price is easily within the
reach of every radio enthusiast desirous of making
4 good set better.

Because of the difficulty in
securing delicate adjustment
you,probahly,haveoften tuned
K your condenser platesright

through the sharp peak of an
incoming signal wave, The
friction Vernier of the Red Seal
permits adjustment to a hair-
tine. It is the ideal control fog
this precision condenser,

Alade in four sizes:
13plate .(002RM.F. 23 plate 0006 M.F.
17 plate .00057 M.F.  43plate .001 M.F.

The most distant
stations are heard

With Myers Tubes you can get virtua
every station on tyhis conilnent anug
elsewhere. England, France, Cuba,
3 e;::l“:i :i’g'rto.:(aco. Japan are being
with one

Moars Topy,. y WO or three
They are noise free—locate stutions
easily —clear recepdon—and are inter~
changeable. Each Myers Tube passes
49 separate und individuaf tests, ~ Fach
is actually tested for reception.
‘Three types for dry and
storage batteries. Allready

, to mount. Atyourdealer's
or sent postpaid for.......

246 Craig Street, Montreal 10

M)&fé' Tubes

Practicall ll ” Unbreakable
=, - A

n
" OnYourDial”

- Write for dem:ﬁﬁtive circular “

ToAL. GRIPFAST TERMINALUGS

Patent Applied For
NOW READY FOR DELIVERY

COPPER — TINNED —$3.00 M
AMATEURS!

60 Plain Type Lugs 30.26
60 Gripfast Lugs 25 O
26 Dubblelugs, (1 9-16 centers).26
{2 feet Bus Wire 25

Any combination—b6 items $1 Pp.
Discounts to Dealers
Freo Pamphiet Practical Soldering

ToaZ. Engineering and Sales o,

11703 Robertson Ave., Cleveland, Ohio

PATENTS

TRADE MARKS - DESIGNS
FOREIGN PATENTS

MUNN & Co.

1
| PATENT ATTORNEYS
N Asociated since 1845 wish the Scientific Amarican
S "A N H A ' ' A 840 Woolworth Building, New York City
321 Scientific American Bldg., Wachingion, D.C.,
ELECT RICAL SUPPLY CO"INC. 410 Tower Building, Chicago, I/,
' B ' 363 Hobart Building, Sa7 Francisco, Cal,
NEW YORK CHICAGO BT.LOUIS S8AN FRANCISCO 218 Van Nuys Building, Los Angeles, Cal.
FRooks and Information on Patents and Trade Marks
MAKERS OF THE FAMOUS RED SEAL BATTERIES by Request.
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A Radio Frequency Transformer of the aperiodic
type suitable for all sets with which tuned radio
ﬁ'equency is desired. Also used for one stage of
radio frequency amplification ahead of regenerative

sets to prevent re-radiation.
Consider these points of superiority:
No dope to hold windings in place,

Soldered connections.
- Mounting bracket holds coil at correct angle.
Minimum rubber used in form.
Frequencu ‘ Lowest possible loss, with greatest transfer of energg.
Transformer o j Works with any .0005 condenser.
Secondary arranged with suitable taps for biasing features,

R R L L L S L R B B A R A AR AR A A A

This transformer makes the construction of a radio frequency set an easy
matter, assuring best possible reception with widely varying types of circuits,
including reflex.

Built and guaranteea by Kellogg Switchboard
and Supply Co.
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