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"There’'s a Radiola fir-every [mm’

235 10 $425 e .
t Model Price Approximute ‘Type of Degree of
Range Antenna Selectivity
Radiola 1L Jphta 1500 miles outd . Improved
. - with headphones. Dutdoor or in- selectivity.
x;:':lr;:;?am lhc:«‘u‘l $35 t,ocall sta}‘!(ons on | door antenna. Midnlim'um
telephones ~oudspeaker. radiation.
Radiola Balanced Fives Loud-
Amnplitier spegkei{ cggrlaucl:lr; . .
To be used with Rad- with Radiola Outdoor or in-
iola 1IL.With two WD- $30 u?dtvo |r§(lu rr}l:)ti-s door antenna.
11 Radiotrons.* ::loln;irtio:::md e
Radiola III-A
with four WD-i1 Rad- Loudspes:
peaker op-
iotrons,” head tele- $100 eration upto 1500 | .44 ; Improved
phonex and Radiola miles under fa- utdoor or in- selectivity.
vorable condi.| 900 antenna. Minimum
S without L.oud- tions. radiation.
speaker, $65
Radiola
Regenoflex Loud N
with four WD-11 Rad- . |oudspeaker op- .
Lt : eration up to 2000 . E xtraordi-
iotrons,* and Radiola $206 miles under fa- g“‘d°°" or in- nary selec-
looudspeaker. ... [ vorable condi- oor antenna. tivity. Non-
Same without Radio- $150 tions. radiating.
trons or Loudspeaker.
Radiola Loudspeaker op- i
. ) o ) X . {eration up to 200¢ Outd . Extraordi _
with four WD-11t $ miles under fa. utdoor or in nary selec
N . 245 ; door antenna. tivity. Non
Radiotrons.* Loud - vorable condi: radiating.

speaker built-in.

tions.

Radliola
Super-Hetercdyne.
with six UV-199 Radio-
trons* and Radiola
Loudspeaker.

Same without Radio-
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to 3000 miles un-
der favorable
conditions.

No antenna.
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smallloop built
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Super-selec-
tivity. Non-
radiating.

Radiola
Super -VIIL
with six UV-199
Radiotrons.* Loud-

speaker built-in,

$425

Loudspeaker op-
eration up to 3000
miles under fa-
vorablie condi-
tions.

No antenna.
(Concealed
large loop built
into set.)

Super-selec-
tivity. Non
radiating.

t All Radiolas sold w:thout batteries.

* Only dry hatteries used.
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RADIO FREQUENCY AMPLIFICATION with the BALLANTINE VARIOTRANSFORMER

Get distance
that everyone

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

Any standard set

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

Cowplete radio frequency
amplifier unit with :m.ket $q 5:00
and rheostat .

Transformer nniv fm‘ 3’9 .60
panel or base

At dealers or bastpmd

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

All wavelengths

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

A special service

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

Baairon RUEEER WMEFe Ca.
Pioneers in Bakelite Moulding

124 Fanny Road, Boonton, N. J.

RADIO FREQUENCY AMPLIFICATION with the BALLANTINE ‘VARIOTRANSFORMER
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The GREBE “13”

A Real Receiver for Relay Men

no  alter :
learning has happi-
ness.”

~—{onfuctus

The relay man artains happiness
in far less time wwhen he cuns a

Grebe 137,

Wavelength Range: 80-300M

Licensed under
Armstrong U. S.
Pat. No. 1,118,149

C OMBINING Regeneration and Tuned R.F. this
Instrument affords sharper tuning, greater range
and quieter operation. And. each detail of Grebe crafts-
manship assures trustworthy performance.

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

Ask vour dealer or write us.

A. H. GREBE & CO,, Inc.
76 Van Wyck Blvd., Richmond Hill, N. Y.

Western Branch: 451 East 3rd Street, ’Los Angeles, Cal.
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THE AMERICAN RADIO RELAY LEAGUE

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

It is an incorporated association without capital stock,
chartered under the laws of Connecticut. Its aifairs are governed
by a board of Directors, elected every two years by the general
membership. 'The officers are elected or appointed by the Direc-
tors. The League is non-commercial and no one commercially en-
gaged in the manufacture, sale or rental of radio apparatus is
aligible to membership on its Board.

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

Inquiries regarding membership are solicited. (wnership
of a transmitting station, while very desirable, is not & prerequisiie
to membership; a bona-fide interest in amateur radio is the only
essential. Correspondence should be addressed to the Secretary.
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EDITORIALS

de AMERICAN RADIO RELAY LEAGUE

The April Elections

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

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

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

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

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

B.C.L. Amateurs

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

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

the mysterious little

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

bug

their phonograph The averwhelming ma-
jority of the B.C. fans have become ama-
teurs in their own game, much closer to us
telegraphing amateurs than it ever appear-
ed they would be, and except that their
interest lies in reception only and in tele-
phony instead of telegraphy, they are be-
coming of much the same breed as our-
selves. They are circuit hounds, tireless
experimenters; their aim is greater DX
and they compare their records even as
you and we. We admire an article ap-
pearing in a recent issue of the Southern
California Radio Association Bulletin z0
much that we want to reproduce it here,
with its welcome to B.C.L.’s, as an example
of what we think the amaleur’s attitude
should be everywhere:

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

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

“A part of radio’s thrill is the glory of
‘working” a fellow amateur. One wmay
putter around with a few odds and ends
and emerge with 2 capable radio trans-
mitting set—=a set capable of reaching far,
far away. This thrill needs to be experi-
enced just once, to be understood and ap-
pre?ated it’s a g-r-a-n-d 'n’ glorious feel-
ing!

“The ranks of amateur radio are open
to all BCL’s who are real, dyed-in-the-
wool amateurs; who love the mysteries of
radio and would appreciate good fellow-
ship and sound technical advice and help.
If you are of this type, and have not
vet become a ‘ham’ {as the amateur pre-
fers to call himself) this association wel-
comes you to its ranks.

“Our members are zlways glad to co-
operate with the BCL in every respect.
We who love radio are only too glad to



@®

be of help to those who are looking for
the ultimate in radio, and our hand is
extended to this end!”

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

NOTICE TO
OUR NEWSSTAND READERS

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

QST
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Heard” Department have been eliminated
from the newsstand edition of QST because
our non-member readers in general are not
particularly interested in them. This re-
sults in & saving in expense which makes
possible the publication of a larger und
better QST.

These iwo depariments are included in
the edition supplied to members of the A.R.
R.L. If you are interested in them, it is
proof positive that you ought to he & mem-
ber of the League. May we not direct you
to the handy application blank appearing
on page 88 of this issue?

Something New in Radio Frequency
Amplifiers

By M. B. Sleeper*

aitho no unusual circuit is employed.

reception.

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

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

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

—Technical Editor.

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

I AST year [ designed & variometer

Sleeper Variometer and Fixed Coupler.

Fig. 1.

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

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

* M. R. Sleeper, Inc., Technical Publisher.

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

Why a Fixed Coupler Is Satisfactory

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

Another Use for the Fixed Coupler

Abcout that time David Grimes, I.D., (I.D.
stands for Inverse Duplex) appeared on
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the scene. | thought I was something of an
prerlmenter but I.D, can think of more
things to do without stopping than I can
if I sit up the night before planning them.
When he suggested that the fixed coupler be
used as a tuned radio-frequency amplify-
ing transformer, I dropped everything to
see what could be done in that direction.
At the same time he rushed to Penmar-
- davem’s to make out a patent application,

200 A """’"””’”FIL i ase

) inl
> Hv azV 90
Lal A B3al B Bat

FIG.2

S
using fied Lwﬁle.’f

and, by the time I found out how they
worked he had reached the Q.E.D. of his
claims thereon Which was as it should
have been, for it was his idea. For my
part I am glad enough that I can pass the
story along to other Experimenters.

As an R.F. Amplifying Transformer

The simplest application of the fixed
coupler to radlo frequency amplxﬁcatlon is
illustrated in Fig. 2. Here is a 2-tube set
with one step of radxo amplification and an
audion detector. A fixed coupler is used .
as the input tuner, just as a vario-coupler
might be connected Fned Foxed

S
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T

the tuning condenser, making the signals
‘weaker, the tuning broader, and the B-

. battery consumption much greater (which

can be said also of the practice of putting
an actual resistance across the tuned cir-
cuit, or in series with it.) In the present
eircuit however, the megative voltage from
the (-battery saves the B-battery.

Perhaps you don’t understnad why it
won’t oscillate. I might claim that it
won’t because there is nothing to make it,
but that wouldn’t be quite fair. To make
the circuit oscillate, 2 fairly large induct-
ance must be put into the piate urcmt of
the tube, either by putting it directly in as
the primary of the r.f. transformer, or
{what is exactly equivalent) by putting
it into the secondary circuit and using a
low ratio of transformatlons The design
of these couplers is such that the inductance
in the plate circuit is not sufficient to cause
oscillation, That’s a very simple reason.
(See “Appendix for Amateurs” for details.)

Circuits

The arrangement can be substituted for
a radio frequency transformer in plain
radio-frequency circuits, reflex, or inverse-
duplex circuits. Fig. 3 shows a 5-tube set,
giving two stages of r.f. amplification. If
you are clever at putting things together
you can arrange the three condensers to be
controlled by a single knob. Verniers,
either separate or in the form of an extra
plate, are needed on the second and third
condensers to get a perfect adjustment. A
loop may be connected to the first condenser
in place of the first fixed-coupler.

Figures 4, 5 and 6 show one of the best
sets I. have ever used, a one-step reflex

The secondary is Guper 1y rora CHERT gy oo A ‘_“Ef‘;‘:, v 200 o a Sezona
tuned from 200-600 ‘ Ve p N L
meters by a .00025 Y SE, ¥ Q $le 6 == @ .33,
microfarad variable *BE&71 "B P ,TE T’ g N .88,
condenser. The plate 3

circuit of the first

tgbe i?] connected 0

thru the primary — Lawy . . )
winding of another ¥+ J‘“ MT L ¥ A wore feborate sel
fixed coupler, with Al ’a,‘}‘%t

the secondary tuned skt S oz FIG. 2

by another .00025
condenser and connected to a detector tube,
preferably a UUV-200 or C-300.

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

a8 if a resistance were connected across

receiver with an audion detector. You will
see that two fixed couplers are used, one
between the antenna and the first tube
as an input tuner and another as a tuned
radio-frequency transformer. Both tuning
condensers have a maximum capacity of
00025 microfarad.

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

Fig. 4. ‘Two-tube Reflex Receiver.

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

The (C-Battery and the Choice of Tubes

Kither UV-199 ((-299) or UV-201-A
{C -({01 A) tubes may be used ¢thruout,
altho 201-A’s (C-301-A’s), with & UV-200
((."-300) detector, give the best results.
The (-hattery is very important, where
shown in these diagrams, for the current
drawn from the B-batteries is heavy at
the bhest. With UV-199 ((C-299) tubes the

Fig. 5.

Construction of 2-tube Reflex Set,

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

crease m B-battery cost, unless the (-
battery is c-mploved 1% to 4% volts are
required. Since the life of the C-battery

is practically its ghelf life, its use is many

o

)
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times repaid, The new KEveready-3 is a
handy unit; the same hattery can be used
for the filaments of UV-199 (C-299) tubes.
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A three-tube Reflex circuit

&V, V. 9oV
A, Bal, S
“ 78 Bat. FIG. 7

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

AN APPENDIX FOR AMATEURS
By the Technical Editor

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

There is nothing unique about the c¢ir-
cuits shown; that claim is not made. ‘The
originality lies in the proportioning of the
ficed couplers in such a fashion that the
tendency to oscillate is not troublesome as
long as ordinary receiving antennas are
nsed. This may he explained as follows.

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

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

At the last moment we have =z letter
from Mr. Sleeper in which he gives the
following constructional information for
those who wish to try it first with home-
made equipment. A fixed coupler equival-
ent to the one pictured (except in looks)
can be made by winding on a 3-inch tube
45 turns of #22 8.5.C. wire, then leaving a
space of % inch or % inch and winding 6
turns of the same wire. The small wind-
ing is the primary and the end of it near-
est to the secondary goes to the B-battery,
the other end to the plate.

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

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

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

transmitters.

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

Some of us put in good filter systems;

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

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

Drawbacks
The only drawback to the use of 2 lnose-
coupled transmitting transmitter is the
necessity oi using a good variable conden-

1—Mr. Coldbery wus first to make cxperiments
on amateur tlters and to give the results to the
rost ol us—-<ee QT for April. 1923, pape 14,
This was the siart of the movemeni fur pzood plate
auppliies which has called farth Prof. Dellen-
haugh's ¢lassic article and the Reinariz Modula-
f#cope,

J—Swinginr s a change in wavelength, buck
and forth. This is nut the same thing as fading
which i3 2 change in the strength of the saignal.

2..8ew the article un antenna series condensers
in last issue: these condensers can also be used
in tuning the primary cireuit of a looge-coupled set.

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

to fry egpgs when used in the primary
vircuit of a loose-coupled set.
The Set at 9ZG-9APW
In Fig. 1 is shown the cirenit in use

at station 9ZG-9APW with the values of
capacity and inductance shown. Tt will be
noticed that the variable condenser shunts
only a part of the plate inductance, the
best number of turns being found by
noticing the combination that will give the
highest reading on the antenna ammeter
when adjusted in the fashion explained
later in this article.

At the writer’s station the “reversed-
feedback” eircuit of Fig. 1 is used because
it has heen found best suited for the
peculiar conditions of this location. No
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grid4tuning condenser was found mneces-
sary, which is fortunate as that would
make two tuning adjustments in the pri-
mary circuit. Four turns of No. 26 wire
have been found to work best as a grid
20il. Such small wire can only be used

buwi
A

FIG | LOOSE-COUPLED ‘REVERSED FEED-
BACK" CIRCUIT USED AT 9Z2G~-9APW

where the grid-tuning condenser can be
eliminated. At a wavelength of 220 me-
ters the primary tuning condenser works
best (at this station) when placed across
11 turns of the plate inductance. At this
wavelength 8 turns are used in the an-
tenna circuit between the antenna and the
counterpoise clips. 'The primary tuning
condenser is set at 35 on a 100 division
scale; the maximum capacity being .001
before immersing in oil, probably .004 at
present. For shorter waves fewer turns
should be used in both inductances and
the primary tuning condenser adjusted for
the wavelength desired.

Tuning

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

found that in wmoving the primary con-.

denser (with the key dowm) it is possi-
ble to make an adjustment giving .3 to .5
ampere more antenna current than can
be ‘“‘picked up” when the key is operated.
In other words it is possible to raise the
antenna current to perhaps 5 amperes by
fiolding the key down and adjusting the
primary condenser but the set will not
oscillate promptly on this adjustment and
may fail to work at times, the result being
that the tubes heat badly. To avoid this
condition the primary circuit is worked at
a slightly lower wavelength. This best
adjustment is found by holding the key
down and gradually bringing the primary
condenser up toward the resonance point.
As the resonance point is approached the
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antenna current vises. The best operat-
ing position is the one giving the highest
possible antenna current without giving
unsteady operation. Working too close
to the resonance point will result in un-
steady operation and working too far from
it will reduce the antenna current. Adjust
the primary condenser to a point that
seems to give prompt pickup each time
the key is depressed. This adjustment will
be, ag already stated, a little below the
resonance peak. The peak itself can be
detected by a teriffic *Bang!’ in the re-
ceiver as the primary condenser is swung
thru the resonance point. Place the re-
ceiving set at a considerable distance from
the sending set and listen carefully while
sending the alphabet ¢lear thru, noting
carefully if any of the letters ‘““miss out.”
(It may sound unreasonable but a set
of this sort will at times work perfectly
on some letters and miss others regularly.
--Tech, Ed.) If one hears every letter it
is a fair certainty that the best operating
point has been found. If, however, one or
more letters miss out the best point has
not heen found and the condenser should
be set a trifle lower and the operation re-
peated until every letter sent can be copied
in the phones. This had beter be checked
by sending to a local station until one has
become used to the circuit.

One must not be deceived by the slight
drop in antenna current when this adjust-
ment is made. As stated before the reduec-
tion from the maximum will be from .3
to .5 ampere but of what use is a large
antenna current unless the signals can be
read? Besides, even after this adjustment
is made a good loose coupled set will still
produce a higher antenna c¢urrent than
can be gotten with most direct-coupled
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5 L OOSE-COUPLED HARTLEY CIRCUIT
FIG. 2

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

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

R L Choke
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plate voltage of set
LOOSE-COUPLED COLPITTS CIRCUIT
FIG. 3

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

Coupling

Figure 4 shows three resonance curves
drawn from data obtained at 9ZG-9APW
with various distances between the near-
est edges of the primary and secondary
inductances. It will be noticed that at
the closer couplings there is quite a re-
wion thru which the primary circuit will
not operate steadily, shown by the dotted
portions of the curves. If the coupling is
made loose enough (4 inches in this case)
the circuits can be in exact tune without
disturbing . the oscillator’s persistence in
the ieast. With this coupling the tuning
is also much sharper. The curves are
not quite correct in one way as they show
less current for the looser couplings. This
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is because no adjustment of the plate turns
was made. Had this adjustment been
made as it is under normal operation,
the maximum value of antenna current for
all couplings would be very close to the
same.
The Helix

In order to determine the best type of

inductance for use in the antenna -cir-
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cuit, 9 turns of No. 26 wire were wound
very close together on a four-inch form
and with coupling of 2 inches and the tube
running on 1200 volts, 3.3 amps was ob-
tainable in the aerial circuit at the opti-
mum operating adjustment. Needless to
say the wire got burning hot, so 9 turns
of No. 11 D.C.C. wire were wound on
the same form after removing the No. 26
wire. To the writer’s surprise the antenna
current was 3.2 amperes, .1 less than in
the case of No. 26 wire. A Radiocorp in-
ductance was next tried, and with 8 turns
in for the same wavelength, 3.2 amperes
was obtained. To be absolutely certain of
results the No. 26 wire was wound on the
same form again, and when inserted in
the circuit the meter again read 3.3 am-
peres, showing that for some reason the
No. 26 wire was better than the larger
wire of smaller resistance. This c¢ould
be due to one of two things; either the
increase of resistance in the antenna cir-
cuit meant the possibility of operating
closer to the resonance point, or the com-
pactness of the inductance was doing the
trick. To determine just which one of
those theories was correct a pancake in-
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ductance was tried, and with coupling
the same as previously and at the same
wave length the antenna meter read a
trifie over 3.3 amperes, showing that the
gﬁiciency of conversion increased with the
inductance arranged so that all of the
turns in the antenna circuit were as nearly
as possible in a field of the same clec-
tromagnetic strength. The old spark-coil
pancake inductance works admirably in
this situation, or 3% -inch copper or brass
ribbon on an eight-inch form with turns
3% " apart will be found very satisfactory.
For those having-an extra Radiocorp in-
ductance on hand, variation in coupling
can be obtained by moving the antenna
and counterpoise clips simultaneously
either to the left or right, so as to bring
the “live” turns in the antenna closer to
or further from the oscillator inductance.

In closing, allow me to enumerate the
evident advantages of loosc-coupling the
transmitter :—
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1—Sharpens the wave both locally and
at a distance.

2-—Materially reduces key thumps and
swinging.

3-——Almost entirely eliminates series
condensers, which are needed only when
working below the antenna fundamental.

4—Increases the efficiency of the trans-
mitter in many cases.

5—Allows rapid changes of wavelength
without any need for locating the nodal
point,

6-—Removes danger of tubes “going up”
when antenna changes or drops, since:

7——Tubes draw normal load only when
the primary is in tune with the antenna.

8-—Removing aerial and counterpoise
leads from the inductance removes chance

of getting hurt by plate voltage when
touching any part of radiating system.
9—By sharpening wave, reduces ab-

sorption by power lines and nearby ob-
jects of other kinds.

The Amateur Scores Again

Dozens of American Amateurs Do Valiant Emergency Work
When Blizzard Paralyzes Middle West

ROM February 3d to 5th a blizzard
swept the northern half of the United
States, accompanied by the worst
sleet storm in many years, complete-
ly demoralizing wire communication
in the Middle West and isolating
large cities as far as the usual

many
modes

towns were without any contact with the
outside world.

The amateur got on the job and demon-
strated his value to his community. He
stepped into the breach and gave valuable
service to the railroads, newspapers,
business firms, and individuals. An incom-

9AAW-—One of the Stations Which Did Excellent Work During the Storm Emergency.

of communication were concernced. Tele-
phone and Western Union and press
wires were down, many of the railroad
lines were out, trains were snowbound.
®hicago, the biggest news distributing
point in the world, had but one slender
eontact with the outside world, a lonely
press wire to St. Paul.  Hundreds of

plete record shows that hundreds of sta-
tions participated in the general emerg-
ency work of this storm and gave a glow-
ing example of the ability and keen desire
on the part of the ham to help where
ever he can.  Broadcasting stations at-
temped to help too. but being limited in
number, personnel  and  equipment for
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such a condition, gave most of their as-
sistance tc the broadcasting of press for
the news associations, leaving the ama-
teurs to handle the point-to-point work.

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

it was about this time that the disaster
occurred at the Milford Mines near Crosby,
Minn. 9BQ(), Minneapolis, put out a
300-word hulletin on the subject for the
United Press and got direct acknowledge-
ments for it from ("hlcago, Atlanta, Bos-
tion, Pittsburgh and San Francisco. In
about four hours clapsed time the 300-
word message to the U. P. office in New
York was relayed there by 9BQQ-%77-
9BMX-9BRK-3QT-2BOY, the latter making
the delivery.

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

Hundreds of urgent private messages
were handled. 9CCM in Dana, Ill., sum-
moned medical aid for his town from
Streator, and directed a nurse on a case
in Streator for a doctor isolated in Long-
point, I1I. 9DLO handled the Streator end.
He lives on a farm three miles from town
and delivered those messages by flivver
during a blizzard! 'The wife of a North
Dakota man had just had a serious opera-
tion in a Chicago hospital; he could not
learn the outcome. Amateur radio got it
for him—ifrom 9XN in Chicago via 9AIC,
Streator., 9DVL in Naperville, Ill (.op1ed
train orders for the C. B. & Q. R. R. i
his city, and several amateurs m Daven-
port gave valuable help to their local rail-
road people, who had no information on the
condition of their trains.

Among other stations which did splen-
did work in addition to those already men-
tioned are 9CD-9XBA, 9ZA, 9BGT, 9BZI,
9CA, 9ED, 9DOZ, ‘JDHZ aDQ, ‘%ARM
'4YY 9CSJ, 9BSP. Many of these statlons
worked under the handicap of ice-grounded
antennas. 9ED is due particular com-
mendation: he threw together a simple
transmitter using three receiving amplifier
tubes for power, bulldmg‘ the set for this
storm work right in the midst of the emer-
gency. It worked, too, putting fine sig-
nals down to 9CA l)w1ght and connecting
that territory with Chicago.

From the above it may be seen that many
stations did fine work. 'There were many
failures, however, and we are in no posi-
tion to pat ourseives on the back as far
as the net result is concerned. Not enough
stations were on the job, and too many
continued selfishly in their own work in-
stead of QRXing or aiding in the relief
work. Whenever there is a big storm every
amateur ought to realize that communities
somewhere are suffering, and that that is
his opportunity to serve. When these emer-
gencies come, every amateur ought to get
on the job as quickly as p0551ble and help
in every way he can, even if it 1s only to
QRX and watch for cases to arise where
he may be needed. We handled only one
message for the Pennsylvania Railroad in
this storm—all the others were lost or
stalled. The railroads are good enough to
eompliment us on our codperation but we
must admit we didn’t do azanything very
much worth while for them—this time.
The few stations that did good work are
much to he commended—they demonstrated
0 Uncle Sam that the American amateur
can eliminate isolation. Their good work
should prove an incentive to the rest of us
to step out and do our stuff next time!

—K.B.W.
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Phase Multipliers and Mercury

Arc Rectifiers
By C. P. Sweeney, 5KM*

from the ordinary house current.

Here’s something really new: .r transmitting amateurs, especially those who are running tubes
with plate voltages over 1000 and are tired of scrubbing electrolytc rectifiers that have mishehaved.
In addition to that Mr. Sweeney presents a very useful
We would have given quite a bit for that stunt in the days of

the spark and now it is even more useful.—Tech. Ed

way of manufacturing 3-phase supply

the mercury arc. Therefore it will
be well to discuss mercury arcs in
general before proceeding to several
methods that have proved especially useful
in connection with transmitting vacuum
tubes.
The simplest type of mercury rectifier
consists of a glass bulb as shown in Fig. 1.
At the top is a metal or carbon electrode

O means of rectification is so_little
known to the amateur fraternity as

Carbon or
Metal flectrode

7 O.C
Supply

Hercury Pool
e——

FIG. |

Limiting
Resustance

> “/‘:70/)' ) o Narting switch
~Starting Arc
JStarting electrode.
FIG. 2

FIG. 3

and at the bottom is a pool of mercury.
If this valve is connected across a line
whose voltage is 22,000 or less very little
(if any) current will flow. If the voltage
is raised still higher the resistance of the
valve is broken down and an arc is formed
which allows fairly large currents to pass.
This current will continue to flow even

*Chief Radioman, U.S.C.G.S. Modoe.

if the voltage is lowered a great deal;
in fact it can be sustained with a drop
of about 14 volts acros the tube. This
drop is divided as follows: 4 volts drop
at the metal (or carbon) electrode, 6 volts
drop in the space between the two elec-
trodes and another 4 volts or so at the
surface of the mercury. This drop of 14
volts across the valve is constant and does
not vary with the load on the valve. This
at once shows that the mercury arc is
best fitted for high voltage work. If we
are rectifying at 100 volts we will be
losing 149 of our energy in the valve
but if working at 1000 volts the drop
(which remains 14 volts) represents only
1.49% of the input voltage.

If at any time the current is stopped
for a small fraction of a second the arc
instantly goes out and the high resistance
of the valve is restored.

It is not very convenient to start the
arc by means of a temporary connection
to a high-voltage supply. However, this
method is sometimes used, the high volt-
age “kick” being provided by the dis-
charge of an overgrown make-and-break
spark coil.

Another way in which the arc can be
started is by the use of an extra pool of
mercury as shown in Figure 2. To start
the arc the switch is closed and the valve
pool and the small one run together. Cur-
rent now flows from the line thru the
limiting resistance and the starting switch
to the starting electrode. As soon as the
valve is tilted back the two pools break
apart and the “starting-arc’ is struck as
shown. This arc fills the tube with mer-
cury vapor, allowing the main arec to
strike, after which the starting switch is
opened and the starting-arc goes out.

Rectification

So far as we have gone we have dis-
cussed the mercury arc as being connected
across a D.C. line. Now let us see what
it will do if connected across an A.C. line.
It is plain that we will not be able to use
the valves shown in Figs. 1 and 2 because
they will go out each time the voltage
goes to zero. This makes half-cycle recti-
fication impossible and a tube somewhat
like the one shown in Fig. 3 will have to
be used. This tube is different in having
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two positive electrodes, one connected to
each end of the secondary of a center-
tapped transformer. The pool of mercury
is the positive INC. terminal, while the
negative 1.C. connection is taken from
the center-tap of the transformer. This
is the ordinary center-tap connection used
with electroiytic rectifiers.

Now if this valve is tilted the starting
arc strikes as before. The main arc then
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TYPICAL WAVE FORM OF SINGLE-PHASE RECTIFIERS
FIG 4

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

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

Figure 4 shows how the irregular cur-
rents of the two upper electrodes com-
bine to make a fairly smooth output cur-
ent, & considerable part of which is direct
current, the rest being mainly 120 cycle
A. C. It will be seen from this figure
that the current thru each of the upper
electrodes lasts more than half of each
cycle. This effect is due to the fact that
the transformer has a fairly high re-
actance, which causes it to act as a
smoothing choke. This prevents the cur-
rent from going to zero and prevents the
arc from going out at each half-cycle.
Increasing this reactance will naturally
make the wave form smoother and more
effectively prevent the current through the
valve from reaching zero at any time.

“Keep-alive’’ Load
If the D. (. line is opened the are
of course will go out and cannot be
struck without going thru the business of
using the kick-coil or the starting switch
again. This is not good, so it is neces-

sary to keep the D. C. line 1 aded at all
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times, at least enough to keep the arc
going.
Feeding Vacuum Tubes.
When supplying vacuum tubes the

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

can be corrected by using the proper
size of “keep-alive’”’ load as mentioned
above.

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

Such a rectifier may be gotten to-
gether for about $10.00—and some di-
plomacy. First get on the good side of
one of the men with the local light plant,
some one in the testing department. From
find out when he has on hand a small
pole-transformer or manhole-transformer
that has nothing wrong with its windings
but showed [on test] a core loss too
hich to allow keeping it on the line at
times of light loads. Then go up to the
company and buy that transformer. A
transformer of 1 k. w. rating is large
enough and such discarded transformers
are usualy sold for $1.00 per kilowatt;
give the company a dollar and cart the

transformer home in the Ford. (One
N r
T Y., 9
8 Nt ¥ 3
2 b Rotor ¥ ,”
3 NN
seo §
| S
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FIG. 6
winding of this transformer must, of

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

The next, and hardest, thing is to get
hold of the mercury arc tube. Here you
have to use some diplomacy and talk the
company into selling one of the small
mercury arc tubes they use for supply-
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ing street lights with . C. This tube
is usually rated at 5 amperes.

The expense now stops. The reactance
can be made of old junk found around
the station.

Now take the cover off the transformer

and carefully trace the connections. The

Howuse Supoly

s Phase A.C

ACTUAL CONNECTIONS
FIG. Ta

SCHEMATIC CONNECTIONS
IN SECONDARY CIRCUIT

FIG Te

high voltage winding will be in two sec-
nected in series so as to get a center-tap.

The rest is easy; just follow the
diagrams.

Converting to 3-phase Supply.

We have discussed the mercury are
rectifier operating with singlephase, al-
tho it is also possible to look at the
‘“‘center-tap” circuits as two-phase cir-
cuits with the two phases dir-
ectly opposite.

Much smoother output can
be obtained by converting the
single-phase supply to three-
phase or six-phase (at the
pleasure of the user) and
then passing this thru either
one or two mercury valves.

To convert the single-phase
supply to three-phase you
will need a three-phase in-
duction motor whose kilowatt rating is
about equal to the output desired. The
rating of the motor be somewhat smaller
than the load to be carried and per-
sonally T have used a % h. p. motor with
good results. The windings on the stator
of the motor will be found connected in

FIG 8a
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delta as shown in Fig. 6. We know that
if three-phase current is supplied to the
motor thru the leads. at the right the
motor will run because a rotating mag-
netic field is found which drags the
rotor around with it. If the power is
connected to the left-hand leads there
will not be any rotating field and the
motor will not run. However, if the
shaft is given a turn to hand (or started
by a phase-splitting device) it will run up
to speed as before, showing that a rotating
magnetic field must be produced as soon
as the rotor begins to turn. This makes
it seem reasonable that we should be able
to draw three-phase output from the leads
at the right and test will show this to
be correct; the motor will give out three-
phase current up to about 125 of its
rating, the high figure being due to the
fact that part of the output is secured by
direct conduction, (The regulation of
the three phases will not be equal, how-
vere, the phase which is directly connected
to the transformer regulating better than
the other two.—Tech. Ed.)

Three-phase Rectifiers.

Now if we take this three phase power
from the induction motor and lead it to
the primaries of three phase transformer,
or three single-phase transformers (se-
cured from the power company) the se-
condaries will supply high-voltage three-
phase current suited for rectification into
excellent plate supply The secondaries
are connected in Y as shown in Figure 7,
so as to get a center-tap for the return
to the mercury arc. (See 76.)

The equipment needed for this circuit,
above that required for single-phase work,
is represented by the two additional trans-
formers and the three-phase rectifier tube,

which can usually be secured second-
hand at a price of $6 or $8.
However, the transformers may be

smaller, since each handles only % of the
load, and the tube will probably not cost
any more than a single-phase one, besides

Eles] |

Rect/tied
Oulput ‘

FIG 8e

being easier to get. Incidentally, you need
far less filter with a three-phase system
and it isn’t so inclined to go out.

Six-phase Rectifiers.

By far the best plate supply of all can
be gotten by using a six-phase rectifier.
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If we take the three transformers just
described and bring out center-taps we can
connect the secondarles as shown in Fig. 8.
This. ¢onnection is called ‘‘three-phase
dametircal” and is very evidently equal to

a six-phases upply. It would be de-
sirable to have a rectifier tube with ¢
positive electrodes for rectifying such a

supply as shown in Fig. 3. but a pair of
three-phase valves may be used.

The ripple from such rectifier will not
be over 159% and this can be smoothed
out easily.

A very fine plate supply may be ob-
tained by modifying this last system a
trifle. If we separate the two valves of
the secondaries of the transformers used
in the three-phase and six-phase rectifiers
we will have & secondaries. These can
then be connected as shown in Fig 9 to
form two separate three-phase Y systems.
Each of these can of course be rectified
separately, gziving the same sort of out-
put as would have been obtained with the
circuit of Fig. 7. However, the ripples
of the two systems may be made to can-
cel each other by the scheme of connec-
tions shown in Fig. ®. The choke must
be quite large und the windings at either
side of the zenter-tap should be exactly
alike and closely coupled. A rectifier of
this kind can be used for telephony with-

z—lfﬂuiﬂ\
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out oiher filter. Such 2 system is used
with kenotrons at WGY and was des-
cribed recently in the Proceedings I.R.E.
------- -{Tech. Hd.)

Third District Convention

April 24, 25 and 26!

I’aste those dates in your Easter bon-
nets and make up your minds to attend
the 5th Annual Convention of the Third
Radio District, the which is to be held at
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he Hotel Adelphia, Philadelphia. ‘The
entire root of the hotel has been reserved
by Dave Provan, genial proprietor of the
hostlery. Dave never does things by
halves, quarters or three-quarters; there-
fore he has given consent for the installa-
tion of a complete amateur sending and
receiving station to which has been issued
the ecall “3DRC” (Third District Radio
Convention).

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

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

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

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

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

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

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

Thomas Appleby is in compleie charge
of the convention as the District President,
Mr. Horace A. Beale, jr., is convalescing
in Florida from 2z long illness. The other
officers are Paul C. Peterson, vice presi-
dent, John I). Reister, secretary-treasurer,
The committeemen are Chas. Van Housen,
Publicity; €. H. Stewart, Banquet
Broadcasting: .Joseph M. Nassuu, Ama-
teur Exhibits; F. Richardson, Technical
Director; James F. Rau, Music; W. Brad-

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

Nassau, Richardson. Knoll, Van Housen,
Appleby, and Fred Merg‘enthaler



QST

April, 1924

Amateur Wavemeters
Part Two
By S. Kruse, Technical Editor

320
AVING made a wavemter as describ-
ed in the Kebruary issue we are
ready to calibrate it and start
using it :
Calibration
By “calibration” is meant the job of

finding out what wavelengths are shown
by different readings of the condenser
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scale. These wavelengths may be marked
directly on the scale of the condenser
as in Fig. la, which makes a “direct-
reading wavemeter.” This is usually hard

i—More information on short-wave wavemeters
can be yotten from the Bureau of Standards Letter
Circular, LC 78,
Section, Bureau of Standards, Washington, D. C.
*('an be obtained from the QST Circulation Dept.
at the regular price,

‘This can be gotten from the Radio .

for an amateur to do well. It is better to
us¢ a wavemeter chart as in Fig. 1b or le.

Standards

Before any wavelengths can be put down
on a chart or a dial one has to know them
and that calls for some sort of a standard.
The best standard right now is most cer-
tainly the “Standard Frequency” transmis-
sions from WWYV, Bureau of Standards at
Washington, The schedules have been
printed regularly in @S7 and many ama-
teur wavemeters have been calibrated ac-
curately. The ways of doing this were ex-
plained in QST at the following places:
July, 1993 * page 28, “How to Use the
Signals,” and September 1923,* page 20,
“How to Use the blgnals.” The titles are
the same but the two items are diiferent.

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

at Minneapolis.

Not everyone c¢an hear WWV well
enough to wuse that stations’ signals.
It is NOT «a good idea to use other stations
except those listed in the monthly Radio
Service Bulletin’. Ordinary radio stations
are not particularly careful about being on
their correct waves.

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

Commercial Calibration

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

If you send a meter to either of the
above ]aboratories be sure that it is packed
in a very large box with at least 4 inches

ought to be withonut this
monthly sheet., It can be yotten from the Super-
intendent of Documents, {overnment Printing
Office, Washington, D.C.. at 25¢ per vear. A sur-
D umg amount of mmrmatlon is ngen

“—-Rates may be obtained by writing them for the
rate sheet on radio measurements.

“—No good amateur
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of excelsior all around it. Also make sure
that the dial or pointer is absolutely solid
on the shaft and finally tie or otherwise
fasten the condenser so it cannot “flop”
around and damage itself.

Standard Wavemeters

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

Calibrating Against a Wavemeter

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

Other methods of calibrating are so
much poorer that they will not be described
at all; everyone can rig up an oscillator

these days. If wvou havent a Western
Electric “E” tube as described by Mr.
White, use a Radiotron 5-watt tube or

even a UV-201A or C-301A.

The Indicator

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

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

Making the Wavelength Chart

It isn’t necessary to describe the way of
‘marking wavelengths on a dial; that’s easy
.enough. Usually such dials do not read
at all closely and a chart iz much better.
In laying out a chart it is a great advan-
tage to use “cross-section paper.” If you
«cannot get this, rule up a sheet of paper

Q
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about 8” x 10” and do a very careful job
of it. The size of the squares depends on
the wavelength range but %4 ” ones are
andy.

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

Using the Wavemeter on the Sending Set

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

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

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

Using the Wavemeter With Receiving Sets

In last month’s QST we accidentally
omitted the number of turns in the sec-
ondary coil of the 1BGF tuner in the arti-
cle “Low-loss Tuners.” That should not



have worried anyone that had a wave-
meter, yet dozens of men who have wave-
meters, and are supposed to understand
them, have asked for the number of turns.
That’s all wrong; a real amateur digs those
things out for himself—builds a coil that'’s
too big and then pulls down turns until
the wavemeter says it is right.

The way of using a wavemeter with a
receiving set is very simple—make the re-
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ceiving set oscillate, put the wavemeter coil
close to the secondary, and turn the wave-
meter condenser until there is a click in the
phones, showing that the wavemeter has
run into the secondary tune and stopped
the oscillations. Note the wavemeter read-
ing and then turn the wavemeter conden-
ser until there is another click and the
tuner starts oscillating again. Unless the
tuner oscillates on both sides of the reso-
nant point readings are no good. Now
move the wavemeter away from the tuner
until the two clicks are very close to-
gether, perhaps 3 divisions on the wave-
meter dial. The correct reading is half-
way between. By working carefully the
clicks can be made to run together so that
a single click is gotten right at the reso-
nance point.

Working in this way it is a matter of ten
minutes work to tell exuctly what range
of wavelengths an oscillating tuner will
eover. This 1s known as the “click method.”
I believe it was originated by Elbert Jud-
son, 3AFU, at the U.S.N. Radio Lab., Bu-
reau of Standards.

Tuner Calibration

It is not a good idea to calibrate a re-
ceiving tuner. In any tuner that has an
adjustable primary (taps or series conden-
ser) these adjustments must be set at
exactly the same place for each set of
wavelength  readings. It is absolutely
useless to calibrate a set unless you do
this—the readings will not mean a thing.
The primary-to-secondary coupling alsc
must be fixed and always set back to the
same place for wavelength readings. Fin-
ally the tickler (or variometer or feedback
cendenser) must also be set back to the
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same place at which the tuner was cali-
brated.

All of this is pretty much of a nuisance
and as a rule it is “the bunk” to calibrate
a tuner—keep a wavemeter handy instead.

About the only exception to this is the
Reinartz tuner which does not have any
moving coils. If the primary switch is al-
ways set on the same point, tolerably good
calibrations can be made and held. It is
an advantage, tho, to set the plate conden-
ser on the same place and leave it there
but if slight changes are necessary they
will not do a great deal of harm. Don’t
work this idea very hard, tho—a 10 divi-
sion change in the plate-condenser setting
is about the limit; after that the calibration
begins to ‘“‘go democratic.”

Wavelength of Received Signals

The measurement of received C.W. sig-
nals is very simple. When the signal has
been tuned in (tuner oscillating, of course)
bring the wavemeter up and use the ‘“‘click
method’” as above. If the signal happens
to be coming in while you are measuring,
a reading can be gotten by noticing the
“tweet” when the wavemeter is run thru
the tune.

In all this work use loose coupling—the
very least that will give results.

Wavemeter Traps

A handy way of using a wavemeter on a
receiving set is that built into the General
Radio 247W meter. A tapped primary
coil is wound right over the wavemeter coil
and connected to a switch and binding posts
so that 0, 1, 3, 5 or 8 turns can be cut
into the antenna circuit. When the tune of
a received signal is wanted the switch is
set on the point giving 1 primary turn and
the wavemeter condenser turned till the
“tweet” is heard as the wavemeter “wipes
across” the receiving wave. More than
one turn changes the tune of the wave-
meter rather noticeably, and more than
three ought really not to be used.

If a wavemeter is to be used as a trap
it is strictly necessary to wind on the tap-
ped primary coupling coil before the wave-
meter is calibrated. Such a combination
makes an extremely useful instrument that
is accurate enough for most amateur work
and can be used as a receiving wavemeter,
as a trap for undesired signals,’ as a neu-
trodyne transformer, and as a ‘“tuned im-
pedance’” for that type of r.f. amplifier.
However, it is likely that the coil resist-
ance is raised somewhat and it may be bet-
ter to leave the trap equipment off if there
is other apparatus for that purpose and a
precise wavemeter is wanted.

i.—See “Radio Filters’’, by Melville Eastham, QST,
1; “Wave Traps”, by Boyd

June, 1923, page N
Phelps, page 15, QST for August, 1922; and
“Wavemeter and Wavetrap”’, by A. F. Evens,

page 32, QST for July, 1923, available from the

Circulation Dept.
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Are We Losing Contact With WNP?
Help! What is the matter with you fellows and your super-hets?

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

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

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

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

- The Story of the Royal Order of the
Wouff Hong

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

Starting originally as a bit of “horse-play’” at a state convention, the Royal Order of the Wouff
Hong has bccome a fine and permanent part of A.R.R.L. life. No amateur can attend a conclave of
the R.O.W.H. and not be made a better amateur and a more loyal member of our ARR.L. In the
following article Supreme Secretary Fallain tells of the origin and early history of the order, and how
?1 %dlroup gg typical American amateurs at Flint, Michigan, made their mark in the annals of Amateur

adio.—Editor. z

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

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

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

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

As usual the gang was gathered in the
offices housing 8AND-8ZH, soaking in the
heat and gassing freely. Some bright in-
dividual came into the argument and sug-
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gested that we add some special feature to
the convention. Now, in accordance with
the program there were no idle moments in
the whole convention period until on the
last night when we could see a breathing
spell for the delegates along about mid-
night. “Blarst it, we have enough to do
now,” someone shouted. Cowing allowed
we could do a bit more if we cut the
chatter and would someone suggest a little
fun for the delegates? Everybody had a
good suggestion and they ranged all the
way from a balloon ascension to burning
some “ham’ at the stake. “Stake” sug-
gested eats, so all hands went out and had
a snack.

When we came back from the lunch
counter Fallain said that an initiation could
be put on and the gang thot that very nice.
Lathrop asked whatinell we would initiate
’em into, and why. It appeared that in the
days gone by Fallain had helped form an
order known as *““The Ancient Order of Mop
Handles” and in his desk reposed nearly all
of the ritual. While the search was on for
the famous ritual the committee quartette
consisting of Messrs. Bell, King, Phelps and
Proper started a game of ‘“Put and Take”
but Cowing obtained quiet by the simple
threat of cracking somebody’s skull.

Finally the old ritual was dug up but it
was a crazy sort of affair and looked too
foolish. Then again some shouted “We
haven’t time to learn all this.,”” One of the
gang had just lighted his pipe and being
sort of sub-conscious made an elaborate
plea that we try. About 2 A.M. we agreed
that we could make the thing go, so Brother
Lathrop volunteered to take the old ritual
and have it typed so all could have a copy.
He took it “someplace’” and had the stenog
run it off, and the next night it was ready
and all hands looked the thing over and
began to study it—out loud.

Any of you fellows who have helped put
on a convention know that the night before
the convention is some busy night. No one
had had time to study his part and all
agreed that the thing to do was to read our
parts at the initiation and try not to get
caught at it; perhaps we could get away
with it.

Whang!

Down came a fist on the table—some one
had awakened. “Holy Mackerel,” said he,
“We have to have a name for this thing,
you know. Surely ‘Mop Handles’ was not
for a radio organization.”

Everyone present tried to make it appear
that he was thinking; everyone placed his
right hand on his forehead and stared at
the floor; likewise mo one said a word.
“Boiled Owls” was suggested and imme-
diately killed; we wanted something new.
We would like to remember the name of
the gent who said if we did not quiet down
he would get the Wouff-Hong to us.
Down came seven fists on a single head
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and seven voices screamed “Wouff Hong!”
“That’s it!” was the cry, and after a few
rounds in which a delighted committeeman
playfully cut the recorder’s throat, “Royal
Order’” was tacked on to “Wouff Hong”
and The Royal Order of the Wouff Hong
came into being.

Well, the convention was on and going
F.B., when during the latter part of the
last day a tall worried individual came
shuffling along and asked if anyone remem-
bered that we had to put on the R.0.W.H.
that night. Those who heard looked thru
glassy eyes and recognized Cowing. “I know
one thing,” said Bell, the treasurer, “we are
running short of money and may go in the
hole on this convention,” and in the same
breath suggested that we charge one plunk
dollar U.S. money. “Right”, said the tall
one. ‘“‘Right,” said the gang. Brother
Struble was seen rushing thru the front
door bound for a blacksmith shop or some-
where to get some receipt books. When the
receipt books came all hands grabbed one
and before night came the delegates were
waving receipts and the committee was
waving dollar bills.

The banquet was over. It was near the
end of a perfect day; the ball-room was
cleared and the settings placed in position
for the initiation. Finally the doors were
opened and with fluttering hearts the dele-
gates entered to do their stuff. (Fifty-two
delegates confidentially told us their hearts
were not quite up to snuff and would we
kindly lay off them.)

The initiation was well under way—al-
most. But the Bible could not be found,
and so the candidate to take the general
oath, Fritz Lathrop of Detroit, took it on a
Sears-Roebuck catalogue and never knew
the difference. The candidates were then
chosen for the ordeal and all went well
again, till the candidate appeared before
the Power Amplifier. It was then discov-
ered that each of the characters had the
wrong part; they were all mixed up and the
characters couldn’t read their lines, so the
candidate was chased from pillar to post
till some one stopped him and gave him an
oath of some kind. From that moment on
it was nip and tuck. We did not know
what to say next but as fast as one char-
acter said something he got an answer,
somehow, and all went well. It looked
O0.K. from the audience and from their
smiles came ingpiration, and we went thru
with it, and were glad when the gang said
it was F.B.

Ater the initiation Schnell and Matty
agreed that it was O.K. but if worked on
and made more solemn and dignified it
would make a fine national order for the
A.R.R.L. Furthermore, it should be put
on at the Second National A.R.R.L. Con-
vention* at Chicago in 1923.

* ® ®

Many months had passed and the
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R.O.W.H. was not in shape for the Sec-
ond National A.R.R.L. Convention and
said convention was but ten days away. A
meeting was called and the gang gathered
at the offices of 8ZH again for conference.
Much dignified information was forthcom-
ing and finally C‘owing made a rough out-
line and wrote it up with Lathrop butting

in and Fallain pounding the station mill. .

Qutline was right, it could just be seen
thru the smoke. Another meeting was
called next night and the plot thickened
with suggestions and advice from the gang
—we were out in full force agazin. Brother
Lathrop took the outline and a bunch of
hours off with a ¢ord of pencils, and wrote
a4 ritual and presented the results at the
next night’s meeting. Again suggestions
and the station mill, topether with well-
timed cussing, produced a typewritten
copy. Fallain started the part of LLK.LA.
and had to finish it. The rest of the
gang had their pet suggestions incorpor-
ated into the ritual and iinally it was
accepted ag a finished job. Copies were
made and we were ready for rehearsals.
The whole cast had but three rehearsals;
then Iallain went to Chicago as advance
agent and the rest of the bunch had two
or three more and came on to Chicago
Friday night.

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

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

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

The officers as clected are as follows:

Guy R. Cowing—-Supreme Master of
Ceremonies.

Frank 0. Fallain— Supreme Secretary.

Gordon Bell—Supreme 7Treasurer,

The present Supreme Council comprises
the original cast of the [irst conclave of
the R.O.W.H. Columbus, Ohio, was the
second city to put on the R.O.W.H, The
first conclave with the new ritual was at
the Second National Convention at Chi-
cago. The szecond city to get the new
ritual was Atlanta, Ga., in December, 1923.
It will be put on by the original cast at-
the 3rd Michigan A.R.R.L. affair in Detroit
about March 1, 1924. Now from far off
Seattle, Wash., comes the request for the
“dope.”

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

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

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

will then become available to the eonven-
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tion management. After A.R.R.L. sanec-
tion has been given all matters are handled
direct between the Supreme Council and
the Master of Ceremonies at the conven-
tion,
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The R.O.W.H. is A.R.R.L. property. That
means it is your property. If you want it
all you have to do is ask for it in ac-
cordance with the Rules and Regulations.

Radio Transmitting Circuits

Finding Out What You Are Using
By A. W. Parkes, 3YO*

EARLY every month we see a “new”

circuit advanced by someone as his

own invention. The purpose of this

paper is not to discourage experi-

menting, but to so classify circuits
that we can speak of the “new” circuit in
terms of the very few basic circuits and
understand what modification has been
made.

If we can classify sending circuits it
will help to standardize the names of the
circuits, Practically all of the tube circuits
used by amateurs today are of the varieties
Hartley (Fig. 1), Meissner (Fig. 3) or
Colpitts (Fig. 4). Several hundred cards
from amateur stations all over the country
were examined and from 155 that gave the
circuit used we obtained the following fig-
ures: Hartley 71, Hartley with tuned grid
circuit 70, Clopitts 11, odd circuits 3. But
these were given names that mean nothing
—“sure-fire”, “reversed feedback’”, etc.
Why speak of “reversed feedback” when
the feedback is always from the plate to
the grid? How does “Hartley with a tuned
grid” sound? It would help simplify both
the reading and the writing of radio articles
if we would adopt the system of a descrip-
tive name based on the fundamental cir-
cuits—Hartley, Meissner and Colpitts. A
fourth classification may be added—the
master - oscillator - power - amplifier. (But
after all this will always turn out to be
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merely a Meissner, Hartley or Colpitts cir-
cuit to which an amplifier has been added.
—Tech. Ed.)

Leaving Out the Unimportant Things

In all the diagrams shown here, the
meters, switches, and most of the filament
circuits have been left out. One con-

*Dept. of Physics, Lafavette College, Easton. Pa.

nection is made to the filament and
in practice this connection would go to
the center-tap of a filament transformer,
with a condenser across each half. The
two loose arrow-headed wires in each
diagram are supposed to go to the plate-
power source. The tuned circuits are
shown in heavy lines.

A System
Since all oscillating circuits must contain
a combination of L and C tuned to the

L
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Hartley Laralle! Feed

= FIG 2

//arl/sy -wilh turned gred and
Laralle/ Feed. (Separate grid
= cor/ often used instead of section of helix)

FIG. 3

desired frequency we can boil our entire
analysis down to two factors—

1—Method of grid excitation (inductive or

capacitive).

2—Method of power feed (shunt or series).
Note that we have not included the method
of coupling to the antenna as a factor be-
cause any of these circuits may be coupled
inductively or conductively without chang-
ing their nature.

The Meissner Circuit

In the Meissner circuit of Fig. 1, note
that the grid excitation is obtained by in-
duction from the oscillatory current in the
antenna circuit. This grid feed may be
varied at will by changing the value of
the coupling between the grid and antenna
coils. This circuit is not at all popular
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with amateurs because it is very easy to set
up ‘“spurious” or ‘“‘parasitic” oscillations
when working at low wave lengths, due to
the combined effect of inductive and capa-

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

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

‘The Hartley Circuit

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

The Colpitts: Circuit

In the Colpitts circuit of Fig. 4 the
voltage drop across the condenser C is
used for the yrid excitation. For this

reason ‘we call this a “capacity coupled”
grid circuit, The Technical KEditor has
pointed out that as we tune the antenna
with the condenser C we also c¢hange the
value of the grid coupling, since the volt-
age across the condenser changes with its
setting. This disadvantage <an be readily
appreciated. Another great disadvantage
of the circuit is that (especially with large
tubes) it ig difficult to obtain a variable
condenser that will stand the plate volt-
age and at the same time have low losses.
Of course it is possible to leave the con-
denser zlone and change the wwavelength
by varying the antenna c¢lip on the helix
but this too changes the grid excitation
because the voltage across the condenser
changes, not only w1th the antenna current,
but also with the ;requencv (waveleng’th)

"(‘an be «.htamed from the ST Cireulation Deot
at the regular price.
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Methods of Feeding the Plate Power
Series Feed

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

Aay ée amilbed n
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C
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of plate power, where the A.C. may be

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

Parallel Feed (Shunt Feed)

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

Telling Shunt from Series Feed

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

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

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

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

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

The “sure fire”, “1DH”, “reversed . feed-
back" sending cn'cuxts and Reinartz receiv-
ing circuits are all essentially the same. In
the Reinartz urcult a detuned aerial system
is used for receiving, while in all the others
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the antenna is tuned to the W01kmg wave
and used for transmitting, Fig. 5 is the
“0ld Reinartz” ftuner asg it appeared in
October, 1922, (ST. This has purposely
not been drawn the conventional way but
30 as to show that the "Hartlev with tuned
nd the *“Reinartz"

ne, used for different |
wl\r mtelestmg to draw
by side in this fashion
the same relative position The likenesses
of w¢ircuits jmay then be easilyv observed.
Many ““new” wonders will disappear if yvou
analyze them this way.

In this discussion the term
feedback” has been used as
teur, not as by Ballantine, v vho applies it
to an arrangement in yvhxch there is mno
inductive coupling between the helix and
the grid coil.

Master Qscillators

While the master-oscillator is =ziways
one of the three standard circuits, still we
cannot «lassify the complete inaster-oscil-
lator-with-power-amplifier under our self-
oscillatory ecircuit headings. It is here
mentioned for the purpose of stating that
the output of the amplifier tubes will not
differ greatly from that obtained with self-
excitation. At 3YO a 5-watt tube was
made to furnish grid excitation for two
250-watt tubes in a self-rectifying arrange-
ment. The output after a little tinkering,
was about the same as with self-excitation
but with the advantage that the wave does
not shift as the antenna swings in the wind.
{This is a combination that the amateur
had better not attempt. Usually it is quite
impossible to get reliable performance un-
less the master oscillator tubes represent
at least ¥4 and better % the power rating
of the amplifier, There is much sad ex-
perience back of this advice!--Tech. Ed.)

The question of Master Oscillators brings
up that of harmonies. At 3YO, with self-
éxcitation the strength of the 2nd, 3rd and
4th harmonics was measured with a wave-
meter. The deflections on the scale of the
wavemeter galvanometer were 1, 28 and 3
rspectively. With the master oscillator, and
about the same antenna input, the deflec-
tions were 1, 3 and 8. The fundamental
is here considered as the first harmonic.

ave one and thc-

1th fhe parts in

“reversed
by the ama-
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Your Antenna Tower---A Real Problem
By S. Kruse, Technical Editor

HAT sort of mast or tower shall
f crect?”’” It is the commonest
question of our members, yet we

can hever answer it fully. [t

secins worth while to explain why
there is no gond unswer—io point out =
few of the problems that every station-
owner must solve for himself, and that are
generally overiooked.

Why We Know Nothing

Antennas have been carried on masts and
towers f(n more than U5 vears, yet littie
enoug'h is known. about them. What theory
there is concerns itself mainly with imagin-
ary antennas that are located in the center
of a large flar plain, without a house, tree,
wire or river within a great distance. Moesg
that fit an amateur antenna that springs
from a 25x30 back yard and terminates on
a pole set between two giant maple trees?
Hardly! Neither does commercial experi-
ence have any value to us, for we work
our antennas at, or even bhelow, the funda-
mental (natural) wavelength and it is quite
easy for a long guy wire or a steel pole
to fall into resonance and mysteriously do
away with large amounts of ¢nergy—a
thing our comimercial brethren have no ex-
perience with.

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

Towers

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

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

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

Which shall it be? Certainly the steei
tower costs more-—sspecially it one has to
move it; probably also the eifect of bring-
ing the antenna close {o it will be much
worse than with the wooden tower; also
we will have to stay off waves near the
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natural wave of the tower. But where
there is room and money and a free choice
of wavelengths the steel tower would seem
to have the best of it; in other respect the
wooden one leads.

Self-Supporting Masts

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

Guyed Masts

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

Huilvl]
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radioman to give up the station in disgust
—yet guy wires seem to be received with
the utmost calmness. It will be worth
while to consider the guyed mast in more
detail.
Losses in Guy Wires

If there are any losses in the guy wires
it will be because currents are flowing in
those wires—and the current will not nced
to be very large to cause serious waste of
power, for the resistance of iron wire is

1% Porcelarr
| ! £99

@ Waterproof Wooden Trolley wire Insulator

A
Insulalors used A @ Ka ® Na @
n positions A 8 C
SAhown A 8 c
Current at M | .7 .65+ O

FIG. 2 GUY WIRE INSULATOR TEST

high. This is worth considering, for cur-
rents as high as 3 amperes have been
measured in a badly-placed guy wire at a
1-kilowatt station. The next question is
naturally—can we avoid these currents?

Guy Wire Insulators

For many years there has existed in
amateur radio circles a superstition to the
effect that losses in the guy wires can be
almost entirely avoided by chopping the
guys up into short lengths with porcelain
“eggs” or “breakers” between them. The
value of this device 1s badly over-rated,
especially when it is used as an excuse for
careless placing of the guy wires,

In the days of 3-foot Marconi oak insula-
tors this business of cutting up the guy
wires was pretty effective, as the capacity
across such an insulator is not large. But
the capacity thru the little porcelain “eggs”
and *spools” of amateur practice is con-
siderable and cannot be ignored. To prove
this we will recall some ancient tests con-
ducted at pre-war 9L.Q, a one-half-kilowatt
spark station with a steel mast 60 feet
high, guyed in three directions and in-
sulated from the ground by a high tension
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pin insulator. Referring to Fig. 1, the top
guy wire was an even 90 feet long and
was divided by porcelain “spools” of the
type shown at Fig. 2a. At the risk of two
necks, a one-ampere hot-wire meter was
placed at M in the top guy-wire, readings
being made with the aid of a telescope and
acrobatics. The results of the test are
given in the table of Fig. 2 and need no
comment. If we are to continue this
business of cutting up guys with insulators
we certainly need something else than por-
celain eggs.*

The placing of insulators in the guy wires
has been known to have the unlucky effect
of tuning the guy wire to some harmonic
of the sending station—with the effect that
this harmonic wastes much power in the
guys and locally raises a large amount of
needless racket.

In any case it is well to cut the guy wire
in pieces of equal length, then to make them
up to the required length by splicing thru
eggs—or whatever better thing is avail-
able. If the pieces are of different length
there will certainly be a number of reson-
ance waves and one or the other will al-
ways be getting into difficulties with a
harmonic.

Position of the Guy Wires

The next thought is to so placethe guysthat
there will be no voltage induced in them;
then there will be no current and no loss.
This sounds good on paper, but is rather
impractical. Referring to Figure 3, if we
place a wire at Fig. 3a, voltage will be
induced in it by the flow of current in the
antenna top (or, if you wish, by the mag-
netic field of the antenna) and of course
a loss-current will flow. If we put it in
the position of Fig., 3b, voltage will be
“picked up” from the static field of the
antenna and most certainly a current will
flow again.

The net result is that there cannot be
chosen a “best angle” for the guy wires,
we must just put them where the strength
of the mast requires, try to keep them
clear of the antenna and counterpoise, and
put up with the losses that follow. How
serious these losses are we will not know.

Truss Wires

There is one special type of structure,
the wooden frame with wire bracing, that
can be made to fall into the class of steel
masts if one is careless enough to permit
contacts between the various bracing wires.
The losses will probably be less if they are
kept apart, but if the antenna field is very
strong, or the mast wet, it may be better
to bond all the wires together-—again there
is no general rule,

*12” pieces of 1”"x1" oak, well dried and boiled in
paraffine, should be considerably better than the com-
mon porcelain eggs. Holes for wires must be very
small (just large enough to put the wire thru) and
must be at least an inch from the ends.
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Base Insulation

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

Mast

o ‘ 7
Counteroose Shatron

" (A) HORIZONTAL GUY WIRE CUTTING
THRU MAGNETIC FIELD

st

Counterooise 7o

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

FIG.3 HOW VOLTAGES ARE INDUCED

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

How High?

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

k] Huucluuyviice, 190
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space, one would naturally suppose that the
highest mast would be the best, as long
as the antenna did not become too long for
the station’s wavelength. But it is quite
possible that too tall a metal mast may get
into trouble with a short wave or that the
extra height will call for a compromise-
vertical antenna which runs much too close
to the top guy wires. Still, the space and
wealth that most of us have available does
not ordinarily get us into this difficulty
and the owner of the usual “T” or “in-
verted L” antenna has small cause to fear
that his mast is too high!!

Information Service,

American Radio Relay
League

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

1—Before writing, search your files of
QhST. You will probably find the answer
there.

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

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

4-—Put questions in the following form:

A—-A standard business size (not
freak correspondence size) stamped,
self-addressed envelope must be en-
closed. A stamp alone will not do.

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

C~—Make diagrams on separate sheet
and fasten all sheets together. Label
diagrams carefully.

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

[b—Keep a copy of your letter and
your diagrams so we can refer you to
them.

F~—Put your name and address or
each sheet, and do a complete job of it.
A radio ecall is not o signature; neither
is it an address. We can not spend time
digging your address out of the callhook.

G---Address all question to Informa-
tion Service, American Radio Relay
League, 1045 Main Hartford.
(onnecticut.

Street,

H—-T.etters not observing the rules will
not be answered.
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Seeing What Your Tubes Are Doing

A Simple and Cheap Method of Measuring the Plate Dissipation, and
the Output of Power Tubes, Also the Resistance of the Antenna

By H. J. Nolte*

HE standard methods of measuring
tube output by obtaining the high
frequeney resistance of the output
circuit are processes which require
greater facilities than are available
to most experimenters. The apparatus re-
quired is c¢xpensive, since it must be de-

signed  with  particular attention to low
losses, there being  great possibility of

error if coiis, condensers and instruments
have not been selected with this thought in
mind. Many cxperimenters must be con-
tent to measure the tube output in am-
peres to the antenna.

It is the purpose of this article to indi-
cate a method of measuring tube output
which does not require the measurement of
circuit resistance directly, is simple and
rapid of determination, and employs ap-
paratus casily available to most experi-
menters.

Principle Involved

The input power to the plates of a tube

the power lost on the plate
V-204 Radiotron,

Figure 1-—Measurin
of a

transmitter is used up in the following
outputs:-—
Input == Plate loss + grid-leak-loss + tube
output to the antenna.
It is apparent, then, that if the values
of input, plate loss and grid-leak-loss are
measured, we can easily find the output.

Plate Input

The input is the total power into the plate
circuit. It is, of course, the product of the
D.C. plate voltage and the D.C. plate cur-
rent. If fluctuations in anode voltage due
to improper smoothing® are present, a D.C.

*Research Laborators, General Electric Co.

milliammeter  will not  indicate  correct
calies of plate curvent.  Thus, to obtain
more accurate values of D.C. anode cur-
rent it is preferable, but not necessary, to
measure it with an A.C. milliammeter.

Grid Leak Loss

The grid leak loss is usually so small as
to be negligible. When an oscillator is in
poor adjustment, however, this loss may
he considerable.” It might be well, there-
fore, if output measurements are being
made during the initial tryout, to include
the grid leak loss in the calculations. This
loss is, of course, the product of the square
of the D.C. grid-current in amperes by the
valuce of grid leak in ohms, that is, I’'R.

Output

The tube output is all that power wh.
is lost in the circuit and supplied the an
tenna.

Plate Loss

The plate loss is all that energy which
appears as hcat at the plate, Thus, for
all practical purposes it is necessary only
to find this plate loss, and with a knowledge
of the grid leak loss and input, to caleulate
the tube output.

Determination of Plate Loss

Since all of the energy lost at the plate
is transformed into heat, there is a definite
relation between the watts dissipated and
the temperature. To find the watts lost
at the plate for any normal operating con-
dition, the temperaturc is noted while the
set is working. Then the grid lead and
oscillating circuit are disconnected from
the tube, so that it cannot oscillate. Now
if plate voltage is supplied, all of the input
will be wasted on the plate. Thus, when
the D.C. plate voltage is varied until the
plate temperature is the same as for the
normal operating condition, the D.C. watts
input will be the same as the watts lost
at the plate when oscillating normally.

The filament cnergy, of course, aids in
heating the anode, but since this is held
constant for both oscillating and non-
oscillating conditions it cancels out and,
therefore, neced not be taken into account.

1-—Meaning a poor filter (or none at all}. This
is what almost all amateurs are using. However,
dont stop because you lack an A.C. milliammeter.

2—It’s not hard to tell if yvour grid-leak-loss is
high; just feel the grid-leak after you finish
conding.
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Comparing Plate Temperatures

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

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

The filament lighting source may be a
2214 volt or a 4b volt “B” battery. The
current need only be of the order of 40
milliamperes and if the filament is lighted
for only short periods, there is but slight
danger of running down the battery.

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

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

Figure 3 shows instrument constructed
for portable use. Here, however, the lamp
is especially designed for lighting from
dry cells. The suzhtmg tubes contain stops
and slits for varying the area of heated
zoné' to be observed. Figure 1 shows an
observation being made.

Because of the short filament length,

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

Procedure for Making Output Measure-
ment

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

e

Di MILLI AMMETER

T; *;rw—uaumm
IUUU{IUIJ 22§ 70 45 VLTS OC

Figure 2—Construction of & home-made pyro-
meter for measuring po);ver lost in transmitting
tubes.

measured is that of a UV-206, 1 K.W.
Radiotron operating in a Hartley circuit
}vit(lil a dummy antenna and a resistance
oad.

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

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

- 3--Don’t make the mistake of thinking that
your plate voltage is shown by your transformer
‘name ' plate=—there is a drop in the rectifier, also
the line voltage may be off. 1Jse a voltmeter or

“fake” one a8 explained QST for October, p, 13.
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was oscillating. Plate voltage and current
are then recorded.

Observed values and calculated values
for a set of output measurements are
given below:

Observed
Oscillating Non-Oscillating
Ep Ip Ipyr. Ep Ip
Volts Amps. M.A. Volts Amps.
14500 .105 38.0 9200 10190
Calculated
Plate
Input Loss Output
K.W. K.wW. K.W.
1.52 17 1.34

The following set of readings and cal-
culated values apply to a UV-203:

Observed
Oscillating Non-Oscillating
Ep Ip Ipyr. Ep Ip
Volts Amps. M.A. Volts Amps.
1000 .150 32 800 094
Calculated
Plate
Input Loss Output
Watts Watts Watts
150 75 75

It is to be observed that if the grid leak
loss is appreciable and requires considera-
tion, it should be added to the plate loss
and this sum subtracted from the input to
obtain the output.

For each individual Radiotron tube a
curve can be drawn, showing the relation
between watts lost from the plate and
pyrometer filament-current-values. In this
way the watts lost from the plate and the
tube output for any condition of operation

Figure 3—A Portable Pyrometer built on the plan
suggested in Fig. 2.

can be rapidly determined by making a
single observation with the pyrometer.

Antenna and Helix Resistance
"The resistance of the entire oscillating
circuit, of course, can be obtained by record-
ing the r.f. output current and then calcu-
lating the resistance of the output circuit
from this current and the output in watts
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which was previously determined. This is
done by using the formula I’R=W, where
I is the current, R the resistance and W
the watts in the circuit.

For instance, if the UV-203 tube men-
tioned above as having an output of 75
watts was working into an antenna, and
the antenna current was 3 amperes, then
it is evident that

3FR=175

R=175/3"=8.34 ohms.

This is the resistance of the entire oscil-
lating circuit, including the antenna, series
condensers, helix, etc. (This is really a
more useful value than the antenna re-
sistance alone, as it may expose a poor
helix or poor series condenser.—Tech. Ed.)

and that

WHAT IT
SEEMS
LIKE

8zz.

NORTHWEST CONVENTION
Seattle, April 11th and 12th

The Northwestern—7th District
fellows are having their conven-
tion at the Y. M. C. A. in Seattle
on the 11th and 12th of April, and
all licensed amateurs are invited to
attend and join in the fun.’

The program for the first day
covers registration, a business ses-
sion of the 7th District gang, elec-
tion of officers, and an inspection
of local stations. After 10:30 P. M.
there will be an opportunity to pound
-brass in local shacks. On the 12th
there will be a continuation of the
business meeting if anything is left
over, then a ‘“See Seattle” ride for
which cars will be furnished. And
at night a bauquet, with talks, and
a “Wouff Hong” initiation — the
first R.O.W.H. initiation west of
Chicago. :

All hams welcome and a big time
assured. For further particulars
address 7TADQ, I. V. Iverson, 4052
Second Ave., N. W., Seattle.
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Should Regeneration Be Eliminated ?
By William W. Harper, Experimental Section, A.R.R.L.

is done to make them non-regenerative.

his tubes, an idea that is used in Mr.

may be.

under- p ting

of all the stages under control of one knob.
one being on the input tuner-—Tech. Ed.

It is generally agreed that all tuned radsio-frequ;‘l;cy amplifiers are regenerative unless something
ome m
others merely limit regeneration so that oscillation will not take place.
second sort of amplifier and limits regeneration by reducing the inductance in the plate circuits of
M. B. Sleeper's amplifier, described in this issue of QST.
Some true amplification must be given up in doing this, whatever the gain due to regeneration
One accordingly thinks of restoring the plate circuit to its usual state and then preventing
oscillation by one of the schemes described by Dr.
ng regeneration can then be allowed to creep in.

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

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

M. Hull in the January issue of QST. By

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

1t is well known that probably the most
important factor in the deveiopment of
radio frequency amplification at the lower
wave lengths has heen the electro-static
capacity between the grid and plate ele-
ments of the vacuum tube.

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

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

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

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

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

reaction 30 as to avoid sustained oscilla-
tions, have gone further by attempting to
apply methods which serve to annihilate
completely the reaction or regenerative
amplification. At this time the writer is
not in a position to discuss the logic in
this trend of the development. At least

Sl
REMOVE
FEEDRAGCK ¢

SHALL WE
ALL OF THE

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

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

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

To the

receiver. ;
writer’s knowledge it has not been clearly
shown how we may compensate for this
loss.

responsiveness of the

A Review

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

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

Now, if we bring the circuit L.C, into
inductive relation with L, as shown in Fig-
ure 3 (mstead of puttmg it directly in the
eircuit as in Fig. 1) we will find it possible
again to produce oscillations, providing
the input circuit LC and the output circuit
L.C, are in approximate resonance. A use-
ful explanation for this condition resides
in the fact that anything closely coupled to
a circuit acts partially as if it were in the
circuit. The nature and extent of this
effect depend on (A) the closeness of the
coupling. and (B) the ratio of turns in the
two coils. In this case we are concerned with
the ratio of turns of the coils L and L,
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also the closeness of the coupling between
them. fF cowrse it will be clear that we
may reduce the amount of this reinduced
energy from the eireuit L,C, by removing
this cireuwit from L, or by making L, zmall
enough that the potentials created bu L,C,
will be dejinitely limited. It is accordingly
possible so to arrange the coeilicient of
coupling and the ratio of transformation
in these transformers that maximum rve-
action currents imay be realized through
Cn without producing undesirable oscilla-
tions. This condition may be so utilized
that no oscillations c¢an be generated re-
gardless of the sharpness of resonance of
the tuned circuits or the frequency settings
and at the same time a very responsive cir-
cuit is realized.

How to Build the Tuner

In Figure 4 a circuit is given of a com-
plete receiver using this principle. The
fixed-tune antenna circuit and the detector
tube circuit have merely been added to the
circuit of Figure 2. The design of the
coupling transformers is, of course import-
ant, since the stability of the entire svstem
hinges on this factor. The size of the
secondaries, L. and L, depends upon the
wave length range to be covered. For the
broadcasting frequencies the writer has
found 75-turn honey-comb ¢oils useful.
Any low loss inductance having a value of
approximately .3 millihenry is satisfactory.
The condensers used should have a capa-
city of approximately 250.

This ratio of inductance to capacity
makes the tuning somewhat easier than
would be the case if a smaller ratio were
used. In this part of the circuit it is
well worth the effort to abide by what has
been suggested in QST as to avoiding
losses in the inductance and capacity. An
inductance should be used which has a
minimum distributed capacity® as well as a
minimum ohmiec vesistance, and it always
pays to buy a condenser having low losses
and rugged mechanical design.' lLosses in
this part of the circuit not only cause the

signal energy to be dissipated but the sharp-

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

2-—See *“Radio Frequency Amplifiers” by Stuart
Ballantine in this issue,

8-—This is correct, but must not be misinter-
preted. Distributed capacitv, in the amounts found
in receiving coils of ordinary types. does not do
much to weaken signals, and practically nothiny
at all to increase the losses. What it does do is
to narrow down the tuning range. It acts a8 a
fixed condenser across the variable one; naturally
such a combination does not cover as wide a fre-
quency band as if all of the capacity were In the
variable condenser.—Tech. Ed

4-—See various past QsT articles and com-
munications as to the difference belween a good
and bad condenser.
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cies about twenty or twenty-five turns are
satisfactory and may be wound on wood
spools or cardboard tubing which will fit
snugly into the secondary coils. The num-
ber of turns mentioned above for the prim-
aries is based on a separation of approxi-
mately five inches from center to center of
the coils,® with their axes parallel and with
a negative coefficient of electromagnetic
coupling between the tuned secondaries.
The greater part of the experimental
work done on this type of amplification has
been carried out on broadcasting frequen-
cies. A receiver has been constructed,
however, which uses coupling transformers
having b-turn primaries and 25-turn sec-
ondaries with 250uuf condensers and the
100-meter DX has been received with great
effectiveness. The arrangement for this
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work consists of one radio, detector, and
one external heterodyne. We have not
found it necessary to employ any radio fre-
quency amplification on this set. The prin-
eiple has been further extended for use in
super-heterodyne work and at this time the
writer is obtaining very consistent results
on a small lcop using one detector, one
external heterodyne oscillator, one stage
of self-balanced radio frequency amplifica-
tion (5000 meters), second detector, and
one audio frequency amplifier. It has also
been applied successfully to receivers de-
signed for intermediate frequency recep-
tion and in all instances seems to function
according to theory and gives remarkable
responsiveness. A very eflicient set has
also been evolved using this principle in
connection with the inverse duplex method
of reflex. In this receiver all the original
difficujties, including the use of the poten-
tiometer resistance, have been eliminated.
it will not function satisfactorily, however,
on a loop antenna, for various reasons,
but gives unusual results on & small an-
tenna used as a collector. The exact eir-
cuit arrangement for this set is shown in
Figure b. {t does noi seem logical to the
writer to attempt to apply this set to short
wave communication.

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

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

6-—Meaning that ihe coils are placed in the same
“attitude” so0 that the magnetic fields tend to
“buck”. If one of them were turned end-for-end
the magnetic tields would aid and troublesome feed-
back would be in action at once, .

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

Conclusion

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

FIG. 5

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

S—"“Tuned Radio Frequency Amplxﬁcahon Br
A. L. Budlong, QST. December, 1923.

Wwv Schedules

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

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

The next schedules are given below; they
can be heard and used at most points
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east of the Mississippi River and at many
beyond.

The signals are of use in testing receiv-
ing sets, checking wave meters and ad- .
justing transmltters The accuracy is
better than 3-10 of 1%. This is much
better than the accuracy of any wave meter
the average amateur will ever own.

Information on using the mg'nals was
given in the February, 19238, issue of the
Radio Service Bulletin, also in the fol-
lowing places in QST—July, 1923, page 28,
“U.S. Will Send Standard Waves for AR
R.L.’; May, 1923, page 47, “Laboratory
Oscillators.” More detailed information
can be found in the Beareau of Standards
Circular No. 92 which may be obtained on
application from the Bureau of Standards,
Washington, D.

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

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

parentheses)

Bastern Std. Time Anril 4 April 21
11:00 to 11:05 P.M, 166.56 500
{1800) (600)

11:12 to 11:20 P.M. 206 600
(1463) {600)

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

11:36 to 11:44 P M, 316 833
£952) (360)

11:48 to 11:56 P.M., 376 900
(800) (333

12:00 to 12:08 A.M. 425 1000
708) (300)

12:12 to 12:20 A.M. ] L1200
{600) “{250)

12:24 to 12:32 A M. 570 1400
(526) (214)

Error: In the article “Amateur Wave-
meters”, page 22, February issue, refer-
ence was wmade to the September, 1922,
@ST. 'This should have read September,
1921. As a matter of fact our supply of
this issue is now exhausted.
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A Low-Loss Antenna Insulator
By E. J. Atkinson*

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

Jeast amount of thought and intensive
-
L —
,’

et

FIG. |

study of any one unit making up
transmitter itself.

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

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

Very satisfactory
antenna insulators can be made from the
ordinary giass towel bars, which can be
purchased for about 2b6¢ each. The rods
should be carefully selected, taking only
those that are clear and tfree from bub-
bies, strain checks and crooks. The rods
should be of ¢qgual length and thickness.

After choosing a number of rods get
a piece of soft steel or cast iron and
drill & hole in the center as shown in
Pig. 1. The block can be of any piece
of scrap steel or cast iron and of any
dimensions, except it should be at least
one inch thick. This piece of steel will
provide the mould used in forming the ends
of the glass rods. To prevent checking
of the heated rod when same comes in
eontact with the mould, place the mould

the

FIG. 2

tTyansformer Engineering Dept.. fieneral Elecirie
Co.

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

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

I
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a8 to obtain an even rise in temperature
of the glass. In about fifteen minutes,
4 yellow flame will begin to rise from the
end of the rod. This is the burning of
the glass and the rotation of the rod
should be speeded up a little to prevent
the end of the rod from bending from
its own weight as the glass is pretty soft

(Concluded on page 54)
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1AJP, Bridgeport, Conn.

This station had its beginning five years
ago under the call 1JAP; a broadly tuned
half-kilowatt spark set on a two-hundred-
meter-plus wave with a note like an X-ray
machine. The motto of the operator in
those days was “variety is the spice of life”
80 the ether wrecker was moved from one
room to another until there wasn’t a single
wall or window in the house that did not
have the remnants of a lead-in sticking
through it. When the power was increased
to one kolowatt, objections were raised by
the family so 1JAP was exiled to a neat
little ten by fifteen shack, removed about
forty feet from the house. A Round’s round
ground was installed and a new antenna
was crected.

After the spark set came a C. W. set
using two H-watt tubes which was closely
followed by a full wave self-rectifying set
using two 50-watt tubes. Trouble was
had in making these sets work on 200
meters with a ground so a counterpoise was
erected. This brings us to the 1AJP of to-
day. Starting with the antenna, it is a
4-wire inverted I, with a 12-foot spread
a 60-foot flat top, a 30-foot fanned lead-in
and is supported 70 feet in the air at the
far end by a mast on the house and at

the shack end by a thirty-foot mast. The
counterpoise js directly under the antenna

A Close-Up of the Transmitter at 1AJP

and is a 7-wire fan 40 feet long. The
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counterpoise is limited in length by the
position of the house to which it is at-
tached but it is the best that could be
put up under the circumstances.

The transmitter consists of two UV-203
tubes in a conventional shunt-feed Hartley
circuit. Plate current is furnished by an
Esco 1760-volt 600-watt motor-generator.
The normal plate input is 615 watts and
the antenna current is 6.6 amperes on 150
meters. On a test the current on 115
meters was 4 amperes and 3.5 amperes on
100 meters with the tubes running cool.

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

power amplifier furnish entertainment for

9EKY, St.

the family.
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As for transmitting results, here are a
few of the better ones. The 195-meter
wave was logged in England twelve times
during August, 1923; in France, Hamburg,
Panama, Cuba, Porto Rico, WNP; in New
Zealand six times since last April; in
Mexico; in the Gulf of Mexico at 2 p.m.
E.S.T.,, and in England at 9 a.m. G.M.T.
Every district ha: 9een worked in one
night. 1AJP was °+ lirst station in the
first district to te heurd in New Zealand.
In the Transatlantic tests or 1922 1AJP
was heard in England, France, and Hol-
land and over the greater part of the

S.A.

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

Louis,

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

has been heard by amateurs in Hawalii,
Alaska, Porto Rico, New Zealand, Aus-
tralia, every state and Canadian province
and aboard WNP. Stations in every state
except Deleware have been worked and
6CEU in Hawaii has also exchanged sig-
nals with 9EKY. Three operators, Ken, ER
and WR_ (brothers), keep the station on
the air almost nightly, assisted by a bunch
of nelghborly hams.

9EKY is an A.R.R.L. Official Relay Sta-
tion and an Official Broadeasting Station
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The equipment is situated in & basement
room at 5809 DeGiverville Ave., St. Louis,
Mo., and the license is in the name of
Richard K. Rohan. Mr. Rohan is & member
of the R.O0.W.H., the Radio Transmitter’s
Society of St. Louis, and a member of the
Traffic Committee of the latter organiza-
tion.

The first transmitter was installed at
9EKY in February of 1923 and used one
b-watt tube. Gradually it was added to
until, 2 few months later the present set
which uses two h0-watters was installed,
and consistant work was done through the
summer of 1923. Referring to the photo-
graph the filament transformer is on
the extreme left. The Emerson 400-watt
motor-generator that supplies 1,000 volts to
the plates of the tubes sits on a door
mat under the table. Next to the trans-
former are the two UV-203 tubes and
meters for indicating the values of plate
current, filament voltage, and antenna cur-
rent. The transmitter employs the reversed
feedback circuit with series plate supply.
The normal plate current is around 250
milliamperes making the plate input about
260 watts. The normal antenna current
is 4.5 amperes and the operating wave 197
meters.
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The present receiving set, seen in the
center of the photo, consists mostly of
loose coils and condensers connected in a
manner suggesited by Mr. D. C. Wallace,
9ZT, at the Chicago convention. 'This was
a forerunner of the lowloss tuners described
in recent issues of QST. A Grebe CR-2
receiver is also used at times.

The records made at this station would
lead one to believe that it has a wonderful
antenna system. ‘This is not the case,
however, for the back-yard at 9EKY is
not very large. A counterpoise of 45 wires
39 feet long on 22 foot spreaders and sus-
pended at z height of nine feet between
the rear of the house and the back fence
forms one side of the radiating system.
An inverted L antenna with a four wire
flat-top 36 feet long with the wires spaced
5ty feet apart an§ 65 feet high is sus-
pended above the counterpoise. The far
end of the antenna is supported by a 65-
foot telegraph pole as there was not suffi-
cient room for a guyed mast. The lead-in
drops right down to the radio room and
for the last few feet is made of 3% inch
copper rod. Iieces of gauge glass are
used for entering insulators.

2AGB, Summit, N. J.

Bo far sz is known 2AGB is the only
gtation to work amateur stations in every
district of the 1J. 8., Canada, and England:
and Holland. France, and Italy hesides.
Most of this work has been done =wvithin
the past few months, ILast April a trans-
mitter using two W. E. 250-watt tubes was
installed and a little later a super-hetero-
dyne receiver replaced the Paragon RA-10.
By the middle of Octobher, after & synchro-

nous rectifier had been obtained, stations
in every U. 8. and Canadian district had
been worked, and numerous reports from
English amateurs were being received.
Soon the tubes began to go west, all

except a lone 50-watter, so the station was
shut down for a time on Nov. 10th.
One Saturday afternoon, D.

A, Griffin,

cone of the operators, read how French
8AB had heen successful in working
American stations on 100 meters. He im-

(Continned on page 54
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A Trophy for Your Station!

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

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

The contest is open to all. The
trophy is one that will cause the chest
of any amateur to swell with pride.
Definitely establishing two-way com-
munication will consist in an amateur
submiftting logs and evidence sufficient
to prove to the satisfaction of A.R.
R.L. Headquarters that two-way com-
munication was really established.
Forward your complete logs on this
work to ¥, H. Schnell, Traflic Mgr.,
A.R.R.L., 10456 Main St., Hartford,
(lonn., and he will do the rest.

Progress on the Pacific Side

Events within the past month show that
Australia and North America will be linked
by amateur radio soon. Australian and
New Zealand amateurs hear our signals
regularly and we &re beginning to hear
theirs. The reception of Australian 3BD
by &two different .American amateurs has
heen accomplished. Frank Creswell of Los
Angeles, and Y. Ito, of Moneta, California,
are the lucky ones. Reception was ex-
ceedingly spotty and this can hardly be
considered more than a freak but it shows
that Australasian signals are coming over
our way and if we will listen for them we
will hear them. In addition, 9AVG of
Eureka, Xansas, reports the reception of
a C.W. station signing 4AA and using the
New Zealand interval (z). 1CMP at
Bridgewater., Mass. reports New Zealand
4AA heard on the morning of March 2nd.

QST
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A station signing 4A A has also been heard
by Rev. Chapman at Anvik, Alaska. Is
this our old friend F. D. Bell, New Zealand
4A A, whose signals we are hearmg" We
certainly hope s0, but the latter reception
has not been confirmed so it cannot be
claimed as an actual fact just yet.

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

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

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

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

Amateur Radio in Western Samoa

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

“Western Samoa, administered by New
Zealand under 2 mandate issued by the

AMERICAN MAMS HEARD
IN BSamoa !

League of Nations, is created a radio
district of New Zealand and is subject to
New Zealand regulations governing radio.
Licenses are issued for one year to persons
of any nationality upon payment of the
proper fee, Spark transmitters are pro-
hibited. Wave lengths from 150 {0 180
meters, depending upon the type of trans-
rniission, may be used. Wave lengths from
171 to 180 are permitted for straight C.W.
telegraph.

“Untll recently there has been little in-
terest in amateur radio, probably due to
the many restrictions which were in force
prior to January, 1823, but the regular re-
ception of programs .from New Zealand
and American broadcast stations is stimu-
lating interest in radio. There are five
licensed receivers in operation at the pres-
ent time.

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

“Amateur stations working in the Umted

States are heard nearly cvery mght in
Western Samoa. Most of these stations
are in ¢ -alifornia, but many stations from
other parts of the United States have been
heard. Unfortunately no record of these
ejstations has been kept by the Apia station.
Static would mtemere to some extent with
regular amateur service between Apia and
Lhe United States, C.W. signals originat-
ing in the United States on 200 meters are
strong enough to be read by an experienced

QST
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operator through all but the very worst
atmospheric electrical disturbances.

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

irish Broadcasting Hits Snag

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

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

May 19th to 31st, inclusive, are the dates

for the iests. Page 41 of the Mareh,
1294, QST gives the complete story to
date.

(Cuban amateurs are already keeping one
rar open for signals that might be coming

om South America. Cuban 8DW-RGT,
2BY, and @WW are all on the air and are
being regularly heard in the U, 8.

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

Listen For Australia
Don’t forget that a2CDM, aboard the 8.
S. “Tahiti”, will be testing on approximately
220 meters with Australian 2CM svery
night from March 11th to April Sth,
Sydney time, during a voyage from Sydney
to San Francisco. 2CM, Sydney, will have
a l10-watt set on 240 meters and a 100-
watt set on 200 of perhaps a lower wave
such as 160, and will be testing to 2CDM
from 2 to 3 A.M. and from 3:30 to 4:30
A.M., Pacific Standard time, March 10th

to April 7th. Keep an ear out!

Who is JUPU"

As recently chronicled in ST, u7THG
worked JUPU who gave his QRA as Tokyo,
but no details except that the operator
was an American. Now on March 2d
8BBH, New Straitsville, Ohio, heard JUPU
call a six and, a few minuts later, 7CO;

QST
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1XAR (1BDT) used phone for about an
lnou};- (\ivorkmgta JL.ondon ham recently. Not
30 ba K

Brand New Amateurs

Danish 7EC is on the air, and with A.C.
note, 1 amp. in the aerial (wavelength un-
known to us), has worked g5KO0, ¢5CS and
g2W.J during January. Italian 1IMT con-
tinues good buropean work, altho not yet
reported in America. Swiss AY in Geneva,
is on the &air and has worked «5DN.
fuxemburg 1JW was heard in Liverpool
on Jan. 27th. They’re coming, fellows, all
around the world!

More Success
Many more amateurs have succeeded in
working transatlantic. New foreigners in-
¢lude Dutch PCTT, g2WJ and f8CT, while

iACD has had more luck recently too.
Among the American stations to get in
recently are 1BDI-1XAH, 1BDT-1XAR,

1AF-1XJ, 1XAK, 1BSD, {ALJ, 3BG, 30T

BRITISH 2SH, HIGHGA'TE, LONDON. Frederick .. Hogg’s station, second Britisher
to work America, a set untidy in appearance but performing excellently nevertheless, as

attested by working a dozen or so Americans.

I.eft-hand view 'is of the transmitter: ex-

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

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

250-C tube in center; Colpitts oscillator circuit, 300 watts input, 3 amps in
Aerial 4-wire 1L, 70’ flattop 45’ and 30° high, small counterpoise,
Note key on stool in foreground of photo.

2SH has been

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

the key. Hil!

nght-hand view: the receiver, on which 150 American amateurs have been

logged, as far west as 5ZA. Commonly used with 1 stage tuned-plate r.f. and detector.

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

Amateur Phone Communlcatxon

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

3YO0, 4BZ, 4XE, SAOL, 83XBH, 8XAP.

1XAM has worked PCIL with a plate in-
put of 30 watts, signals reported QSA all
over room on loud-speaker, using various
wavelengths down to 75 meters. 1BSD,
I’rovidence, worked PCII on the mght of
Feb. 15th using one UV-202 with an input
of 80 m.a. at 800 volts, 64 watts, wave-
length 150 meters, which was somewhat
above the antenna fundamental.

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



46

QST

April, 1924

BUILD YOUR OWN BATTERY CHARGER
By H. F. Mason, Department Editor

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

and this is

and this is
hattery.

It is well known that, in the three-
electrode vacuum tubes used in our radio
sots, the current flows from the plate to
filament but not in the reverse direction.
This is the principle used in the thermionic
battery charger. The charging tube looks
greatly different from & vacuum tube used
in radio, however, for the grid has been
dispensed with
and various other
changes made so
the tube will han-
dle heavy cur-
rent. In its
practical form a
rectifier tube for
battery charging
has a heavy tung-
sten filament and
a graphite plate.
'The elements are
enclosed in a
round glass bulb
filled with argon,
an inert gas. The
bulbs are made
in two sizes. The
first chargesa
gix-volt battery at
about two am-
peres and costs
about $4.00; the
latter at about
five amperes and
costs $8.00. 'The
smaller tube is
mounted on a
standard Edison
screw base while
the larger fits & Mogul socket such
as is used for extra-large electric lights.
The construction is similar in both tubes,
for the filament connections come out
through the Edison base while the plate
connection is brought out at the top of the
tube. When in normal operation there is
a blue haze between the piate and filament
in addition to the light from the filament
and the plate will become just harely a
dull red.

used o charge the storage
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Below is given data for the construction
of a two-ampere charger and also for a
five-ampere outfit. Detuailed instructions
for winding the coils, assembling the core,
and so forth are not given, however, as
those things will be covered in an article
next month on general transformer con-
struction. If the reader has not had much
experience in building transformers and is
doubtful as to the procedure it would be
best for him to wait until next month be-
fore starting to build the charging outfit
here describeg.

A Two Ampere Charger

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

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

The transformer core is 14 inches
square in cross section and has a window
two inches square. For its construction
enough pieces of transformer iron 1% by
334 inches and about No. 28 gauge to make
a stack 43, inches high will be required.
Ordinary black sheet iron (stovepipe iron)
may be used if regular transformer iron
is not obtainable, practically the only differ-
ence being that the core will heat slightly
when ordinary iron is used and a little
more current will be drawn from the line.

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

The primary and charging windings are
wound one at a time on a wooden form 13%
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inches square, two layers of thin fibre or
fish paper 1% inches wide being placed
tightly over the form before the winding
is started. The windings are wound in

Fig. 1

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

When the windings have been placed on
the core, the core is clamped together by
pieces of one inch by %% inch angle iron
5% inches long with one-quarter inch bolts
1% inches long. If you are unable to get
the pieces of angle iron at your local hard-
ware store or junk yard, four pieces of
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hardwood one inch square and 5% inches
long will suffice.

The completed transformer can then be
made to appear very business-like by giv-
ing it a coat of black asphaltum paint or
good insulating paint. A panel of hakelite
or similar material measuring 2% by 5%
and * inch thick is used for & terminal
board and on it are mounted three por-
celain-base sockets, two of these sockets
being in the form of a double fuse block.

4
n
7
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Fig. 2

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

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

When the connections are finished and
the top panel permanently fastened in
place, all wiring and ironwork szhould be
given another coat of black insulating
paint. The rectifier is then completed by
adding the cords, plugs, and bhattery dlps
necessary for inaking the external eon~
nections.

A Five Ampere Charger

For those who wish to charge a storage
battery quicker than can be done with the
two-ampere charger, data on one that will
charge =z six-voit battery at about five
amperes or a twelve-volt battery at ahout
three amperes is here given. This charger
can be mounted atter the fashion of the
two-ampere outtit as shown in Fig. 1, or it
may be mounted in the simpler fashion
shown in Fig. 3. We are indebted to Mr.
E. J. Krusel, 2EO, for the data on this
charger, as he has built one that is in sue-
cess{ul operation.

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

The core is built up from pieces of soft
hlack iron or transtonnet iron of ahout
No. 28 gauge, cach piece measuring 17z by
4% inches. A stack of these pieces 53
inches high will be required for the com-
plete core. The core, when assembled in
the usual fashion, will be 1+3 inches square
in cross section and will have a window
2% inches square.

For the primary winding 550 turns of
No, 18 D.C.C. wire will be required. The
secondary winding consists of 135 turns of
No. 14, or preferably No. 12, D.C.C. wire.
This wmdmg is tapped at the 100th, 105th
and 135th turn to provide for a variation in
X (Continued on page 49)
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(Continued jrom page 48)
the charging current. The filament heat-
ing winding in the case of the five-ampere
tube must carry about 8 amperes and if it
is tapped in the center, which is advisable,

it must also carry the charging current,’

making a total current of 18 amperes. Two
No. 10 or No. 12 D.C.C. or enamelled wires
in parallel may be used for this winding.
Ten turns of this double wire will be re-
quired with a tap brought oif at the cen-
ter of the winding. Be careful when bring-
ing off this tap or in making other connec-
tions in this filament circuit to see that the
cornection is sturdy enough to carry the
current without heating.

The windings are wound and taped, then
assembled on the core, in much the same
fashion as for the two-ampere charger, In
the top view in Fig. 3 part of the windings
are shown cut away to better illustrate this
construction. The transformer is mounted
by setting it on two blocks of wood 1%
inches square and 5%
inches long and ciamp-
ing it down to the
wooden base by two
strips of cheet iron.

wn
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Perhaps the rectifier will go the limit in
the other direction and charge at an ex-
cessive rate, and the plate of the rectifier
tube will become very red. In this case a
few turns should be removed from the
charging winding to lower the voltage, as
when in normal operating condition the
plate should never exceed a very dull red.
Aside from this it would be well to check
the filament voltage with an A.C. voltmeter.
It should be between 2 and 2.26 volts. If
one of the transformer coils gets very hot
there is liable to he a shorted turn in the
coil, in which case the coil should be re-
wound.

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

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

The general arrange-
ment of the panel is
shown in Fig. 3. It is
a piece of bakelite or
ebony asbestos-hoard 8
by 9 inches and Y
inch thick. Three wood
screws hold it to the
wooden base. After
everything is mounted
on the panei the wiring

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

Operation

Through some slip in
the construction,trouble

'i‘"”“"""“é‘"’

may be had in getting

either one of these - LRONT VI . — DL Il -
rectifiers to working Fig. 3

properly. When charg-

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

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

Two six-volt batteries may bhe charged
in series at about three amperes by con-
necting their proper terminals between the
posts marked “negative” and “12”, If,
when charging, the ammeter reads on the
discharge side of its scale. reverse the
connections on the back of the ammeter,
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Amateur Radio Club of Seattle
Presents a Method to Keep
the Air as it Should Be

N days of old when the spark was heard
on the air in the Northwest, Seattle
was among those cities bothered by her

own QRM. Now Seatile is a sparkless city,
a condition brot about-in no small way by
the following methods. The club was try-
ing to find some way to remedy the QRM,
generally caused by some ham holding down
his kev to see the sparks fly or playing
with the coupling of the O.T.--in fact, it
had reached the place where traffic hand-
ling was out of the question. Then Mr. J.
G. Nordahl, 7IB, made what he called the
Rubber Contact Cooty Key and presented it
to the first ham reported causmg undue
QRM. Upon being presented with the key,
said ham got somewhat frilled and began
looking for some other unlucky guy to hand
it to. Each fellow on getting the key is
obliged tc engrave his call on it; in this
way we can keep track of the number that
have had it. One ham has his call on it
three times—the record so far.

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

Another trophy we have is the oilcloth
diaphrams. They help a fellow when he is
eompelled to listen to his ¢wn sgigs in the
next block on a two-step. It is a convinc-
ing argument to QRT during certain hours.

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

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

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

key is completed then and is guaranteed

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

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

world.
—I.V.I.

Book Review
By S. Kruse, Technical Editor

“Experimental Radio”, by R. R. Ramsey,
Ph. D., Professor of Physws, Indiana Uni-
xersny The University Book Store, Bloom-
ington, Ind. $1.60.

All experimenters!! Here’'s your book at lastt
Strietly a laboratory manual, this book will help
vou a good deal in getting the hang of radio labora-
tory work. There are 50 radio experiments and 12
others that help in understanding radio work. There
i # plentiful supply of references to standard texts,
snd when these fail the theory of the experiment is
wiven directly and completely. No amateur can help
wetting @ tremendous amount of good from working
his way thru this book. He will learn to do his own
thinking, and he will learn to use the apparatus he
harx to tind out the aunswers to such questions as
*‘How hig onght my =ntenna to be?l"; “‘Is my ground
connection wood 7'*; “What it the eapacity of this
condenser 7"’ : “How c&n | make the cheapest receiv-
ing set?”’

“Wireless Course in Twenty Lessons,” by 3.
Gernsback, A, Lescarboura and H. W. Secor.
Publmhed by the Experimenters ‘I')ubllshmg‘
Co., New York. Price $2.00 in limp cover
with gold stamping.

In the 12th edition the *“Wirelers Course” has
become so unified that the authors would have been
well justified in droppmg the old form of division

into lessons: the “course’” has become a book.
Like ull the previous editions the book makes in-
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ieresting reading, and its form is very greatly im-
proved by a complete re-writing and an extension
to additional rubjects. Both amatenr and broad-
cast-fans will find here interesting accounts of radio
matters that are entirely new to them. We find
ourselves eapecially appreciating the historical chap-
ter. It is a raure radio author these days who can
discuss the various *‘super” and ‘‘ultra’ circuits of
the moment and still keep in mind the fact that radio
is an old art. The authors of the “Wireless Course
‘have kept this general vision and have tied the entire
book together very skilfully by references to the be-
ginnings of the various pieces of modern apparatus.

It is a pleasant book, a readable bLook, and an
interesting book. We only regret that it iz necess-
ary to bring up objections to I.esson 5 which gives
the wholly incorrect impression that the modern am-
ateur sending set uses spark equipment and—what
i smuch worse--that these spark sets employ fixed
gaps and electrolytic interrupters.

“Radio Simplied”, by Lewis F. Kendall, Jr.,
Instructor, and RobegtP. Koehler, Director,
of the Y.M.C.A. Radio School, Philadelphia.
The John C. Winston Co., Chicago, Philadel-
phia and Toronto.

Price 1.00.

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

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

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

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

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

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

“Mast and Aerial Construction for Ama-
teurs”, by ¥. J. Ainsley, Associate Institute
“ivil Engineers. I;-'_ubhshed by The Wireless
Press, Ltd., i Henrietta St., Strand, London.
Price in England 1/6, American price not
known.

Even in a month of good books “Mast and Aerial
Coonstruction for .Amateurs’” atands out as an ex-
cellent piece of work. No matiter what your interest
in radio may be you will still find some very inter-
esting reading in this clearly-written and well-
printed booklet. The masts described are small,
from the American standpoint, but the methods of
construction are so well set forth that it is perfectly
easy to expand the author’s 36 footers into the 70
footers we are accustomed to thinking of. By all
mesuns order a copy.

“Constructional Data on the Superdyne Re-
ceiver”, by Boyd Phelps, Research Engineer,
The C. D. Tuska Co. Published by the C. D.
Tuska Co., Hartford. b50¢.

This booklet is intended to_ suppl t the article
swhich appeared in the November issue of QST under
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the title of “The Superdyne Receiver’. A later type
of set i8 deseribed in the hooklet and constructional
details are given. In view of the good account this
set has given of itself there should be quite a de-
mand for the booklet, which is clearly written and
wel!l printed.

“Fundamentals of Radio”, by James L.
glhgbnas, A.B. D. Van Nostrand, New York,

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

“L.C.S. Radio Operator’s Handbook”, Com-
piled by Harry F. Dart, B.S.E.E. and edited
by Francis H. Dane, Principal of the Schaol
of Electrical Engineering, International
Correspondence Schools, Scranton, Pa.
Price not indicated in copy received for
review. -

To those who know and cherish the publications
of the International Correspondence Schoolis it is
only necessary to say that ‘“Radio Operator’s Hand-
book” is up to the I.C.S. standard. No further
recommendation is needed. .

The book is of convenient pocket size and contains
400 papges of concise to-the-point diagrams with
characteristic brief and clear e¢xplanations. 1In
addition there are about 100 pages of formulas and
tables with the units given for every one of them.
(How we do wish all texibook writers would learn
that trick!) )

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

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

Because it is strictly necessary, the author starts
by diving into deep water; he insists that the
reader will never understand the reflex until he un-
derstands the actions of cond 3 and chok in
separating high and low frequency currents. It is
wood that someone has had the courage to do this.
Various circuits are then described, leading up to a
reflex neutrodyne. 'The illustrations ood—and

are g
the author does not make any wild claims.

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

Perhaps the most prominent feature of this book-
let, to the American eye, is the fact that there is
strong need for international standardization of
terms. 'The British list swarms with terms that
sound strange to us; some of these strangers are
better than our own terms, others are worse. Cler-
tainly something should be done to recure agreement
between ‘radiation height” and ‘‘etfective height",
between ‘‘dead space” and ‘‘zero beat”, and between
“reaction’” and ‘‘feedback’.

7 T
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Flash—9ZT Wins 1923 Hoover Cup

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

If the best amateur waves are ten meters
above the law, how can we account for
thig?—
Lowest power apark to cover 500 miles
used 135 meters
l.owest powered station to work WNP
used 190 meters
Lioudest signal from Chicago to east coast
used 80 meters
Steadiest Texas signal heard in New Eng-
land used 125 meters
Best amateur Transatlantic signal to date
used 100 meters
Poorest fist heard in Hartford
used 210 meters
Rottenest (!Q hound on record
used 213 meters
Names of all but the last two on request
—the last pair don’t know any better and
are not to be held responsible.

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

Suggestion for Radio Party

Players sit in semicircle before a 1DH
transmitter using 2 to 4 fifty-watters.
2200 voits A.C. i1s supplied the plates and
the key is held down. All players are told
to keep their eyes on the antenna am-
meter and watch for a pleasant surprise
while the operator connects a 2 micro-
farad condenser across the antenna and
counterpoise terminals. The object of
the game is to guess where the ear splitting
crash came from. The booby prize goes
to the operator.

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

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

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

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

its constructional points. As shown by our
cut, the equipment is mounted on a horizon-
tal panel in 2 mahogany case with hinged
lid, all connections to the set except phones
being made thru a panel board mounted at
the back of the case. Ten plugs with 4-ft.
cords are part of the equipment. The first
two tubes are r.f. amplifiers, the third a
detector, and then the first two tubes are



April, 1924

used wugain in inverse order as reflexed
audio amplifiers, the final tube being a
power amplifier in the well known and
really excellent Bristol circuit. The com-
bination makes an unusual set; in fact, it
was the good results Grimes experienced
with the Bristol power amplifier which first
brought the two interests together in re-
fations which resulted in the Rristol Co.
purchasing the remaining ten licenses under
the Grimes system.

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

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

A. L. Budlong of Washington, D. .,
author of recent QST articles on receivers,
and secretary of the A.R.R.L. Railroad
Emergency Service Committee, has joined
our headquarters staff to take charge of
the preparation of material for our news-
paper syndicate service thru the Publicity
Department. Bud, 1.Q, and Beek have
formed a Triple Alliance at Silver Lane,
Conn.,, and will be on the air soon with
various sets and a variety of calls.

It was a set using four H0-watt tubes at
Camp Alfred Vail, 2CXL, that was heard
in Holland; not the *“Constant Frequency
Set With a Record” described on page 19
of the January QST. Mr. Rives went on
the air February 1st for a month with the
little master-oscillator set. however, and
locked up the 50-watters.

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

Approximately 200 mesgages were filed
at the A.R.R.L. booth at the Radio Show
recently in conjunction with the Twin City
Auto Exposition at Minnealpolis, for trahs-
mission to various parts of the U.S. Two
men were at the booth dnring the show
to explain the aims and lbbjects of the
League and to accept message traffic. Don.
‘€. Wallace, 97T, was a member of the
general show committee and was largely
wesponsible for the succesi of the radio

BHooth.

The Southern California
an interesting booth at the

2dio Assn. had

merican Radio
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Exposition ©Co.’s show in Los Angeles in
February, with ham sets on exhibit and the
@ang keeping open house and answering
yuestions [rom prospective amateurs. Sold
a bunch of QST’s, too, and signed up some
members for A.R.R.L., for which many
thanks, fellows.

‘Tests with Australia and South Africa

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

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

It is very important that careful slow
sending be used that amateurs in those
countries may recognize calls and not guess
at them. The idea isn’t to call three
hundred times and sign once, but to call
a few times and sign oftener—they don’t
want to hear what you are calhr{g, bl_lt
they want to hear your call. Stations in
the tests are to send a brief sentence of a
few words, changing each night but keep-
ing a complete record of each transmission
for verification later. Refer to December
QST and use the proper interval in every
case. During the tests there will be no
code words, but you are to call ‘“Australia
and New Zealand” in one test and “South
Africa” in the other.

The schedules for the first half of March
didn’t arrive in time for March QST when
we were to listen for the Australian and
New Zealand amateurs from March 15th
to 31st. .

Americans and (‘anadians transmit:

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

April &, 8, 5, 7, 9, 11, 13, from 3:00
A.M. to 6:00 A.M., P.S.T. .

Attempts at two-way communication will
e held from April 15 to 30 as per the
following schedule:

American and Canadians transmit tirst
and third 15 minutes of every hour;
Australians and New Zealanders trans-
}m't second and fourth 15 minutes of every
our.

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

April 15, 17, 19, 21, 23, 25, 27, 29 from
3:00 AM. to 6:00 A.M., P.S.T.

South Africa Tests

Amateurs in South Africa will listen for
all amateurs to transmit from 5:30 P.M.
to 2:00 P.M. standard time. ‘Thus, no
matter what time zone you come under,
vou are to tranmit from 5:30 P.M. to 8:00
P.M. which means that amateurs in South
Africa will be listening from 1{3:30 AM.
to 6:00 A.M., South African time. The

(Concinded on page 58)



A LOW LOSS ANTENNA INSULATOR
(Concluded from page 89)

by this time. Now, transfer the rod quickly

from the flame to the mould, placing the

heated end of the glass rod in the drilled

hole. By careful manipulation of the rod,

the heated end can be formed into a very

neat head as shown in Fig. 2. This will
require a little practice. Now the wvery
T ] ™ :
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b
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FIG. 5
‘mportant  part follows. Return the

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

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

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

F

ig. 8
Co.. Porcelain [nsulator with
and without Corona Shieid.

10” Ohio Brass

c?llars are used in direct contact with the
wlass, '

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

QST
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vour radiating system will make a very
pleaging increase in your DX.

AMATEUR RADIO STATIONS
{Continued from page ;2)
mediately went home, pulled zome wire
out of the tuning unit of the superhetero-
dyne and that night heard 8AB 15 feet
from the phones. The next afternoon the
old 55-wave with & hole in its grid and
plate was resurrected and made to put
on¢ ampere into the antenna on short
waves. French 8AB was worked that
night. A.W.E. 250-watter replaced the
50-watt tube and progress un short waves
was then rapid. It was not long bhefore
stations in England and Holland were
communicated with almost nightly. The
latest record was made when ACD in
Italy was worked and complete messages

received.

From the above, 2AGB was one of the
pioneers in two-way Transatlantic work on
short waves. The transmitter used for
this work consisted of one 250-watt tube
connected in the familiar three-coil Meiss-
ner circuit, except that the grid and plate
coils are really sections of the same coil.
Two pancake coils are used; »ne for the
antenna circuit and one for the grid and
plate circuits. The antenna series conden-
ser controls the wave length and no other
changes are necessary when shifting waves.
This circuit does have the disadvantage,
however, that the swinging of the antenna
is liable to cause the wave to vary some-
what. Plate current is zupplied by a
Westinghouse 110-2200 volt pole trans-
former working through a home made syn-
chronous rectifier. No filter is used. An
antenna current of 6 amperes on 180 meters
is obtained and from & to 4 amperes on
wave lengths around 100 meters, depending
on the plate voltage used. This same
transmitter, changed over to the ¢onven-

The Crew at 2AGB

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

The antenna at ithis station consists of
a six-wire cage three feet in diameter
hung between an 30-foot mast at the far
end and a 50-foot tree at the lead-in end.
The cage is 65 feet long. The counterpoise
is made of three cages of varying lengths,

(Concluded on page 358)

on 180
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adlo Commumcatlons

’J’ho Publlshers of QST assume no responsibility
for statements made herein by correspondents

Long Wave Reception on
Tape Recorder

Daytona Beach, Fla.
Editor, QST:

In the January, 1924, number of QST
you inquire about “the fellows who used
to be interested in the receptlon of Long-
Wave foreign stations.” Well, here is one
of them! Why don’t you run a “Long-
Wave Department” in QST for us? I en-
close some samples of long-wave reception
as received and recorded on my radio relay
and tape recording machine. 1 hooked up
this machine as per the specifications of
Dr. Dunmore, of the Bureau of Standards
at Washington, D. ¢. My radio receiving
set is a simple three-coil regenerative set.
I use a 300-foot antenna for all reception
from amateurs to station LY in France!
{the latter using some 23,000 meters.) My
reception seems to be about as good on all
wave-lengths us any of the other elaborate
and special sets I have read of. It is sim-
ply a matter of pulling out the large hon-
eycomb coils, substituting my Groves sin-
gle layer coils, and then adjusting the con-
densers to tune in the amateurs and broad-
casting stations, etc. Nothing could be
simpler! As I have found amateur-send-
ing usually very poor in style as well as
usually unmterestmg w1th its inevitable
“CQ-ing,” I have listened in mostly on the
broadcasting and long-wave stations. The
samples of tape that I am sending you
were all of long-wave stations in this
country. It is simply a matter of ampli-
fication in order to record the foreign sta-
tions on the tape, I understand. I have
not retouched the tape in the slighest, so
you see it just as it come in on my set.
This Dunmore Relay and tape recorder 1s
a wonderiul thing for showing up one’s

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

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

QST

teurs

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

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

: —Henry I. Middleton.

Modulating the Low Power
Phone Set

Palo Alto, Calif.
Editor, QST:

The attached hookup is the result of a
line in the December (ST regarding the
use of the plate to filament resistance of
a modulator tube as the grid leak of the
oscillator tube. The set in question uses
two b-watt tubes with about 800 volts D.C.
on the plates, supplied by a rectifier-
filter system. The normal antenna cur-
rent is 3.2 amperes and I have reports
lfrogl all districts, 37 states, and New Zea-
an

The first trouble in getting this modula-
tion system to working was in keeping the
r.f. current in the oscillator grid cireuit
out of the modulator tube. Two chokes
were finally used on the grid side, 1, and
L, in series, and one on the filament side.
One was a H500-turn honeycomb coil and
the other & home-made choke of 850
turns of No. 25 D.C. wire wound on a
tube and coated with a very little shellac.
{This was the best choke). The only mod-
ulation transformer that would work well
was a Ford coil, and even then it was
necessary to switch the terminals around
until the best arrangement was found.

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

I T

At this point, the oscillator plate current
was about three-fourths normal. If the
microphone is now whistled into, the plate
current will drop to about half of its
former value with proportional drop in
antenna power. With the phone the an-
tenna <current was about 2.6 amperes.
Different tubes as modulators were tried
but the best seemed to be a C-301 or a
C-302. A bias of about 35 volts nega-
tive on the modulator was found to reduce
the plate current to zero. If we could
wet a range of 0-35 volts on voice modu-
lation, modulation would be 1000.
Now as to results. [ have only oper-
ated the set one day but [ have never
had so many local calls. Everyone has
pronounced the modulation perfect, and
two fellows called to ask what 1 was us-
ing. One said that I was louder ai 55
miles than most of the local phones, and
80 on. It certainly was different than my
former attempts at phone. With increased
voltage on the oscillator plate, to raise the
plate current (This can also be done by
putting a positive bias on the modulator—
Dept. £d.) it will be possible to maintain
the same antenma current ai when using
(. W. 2nd have the wave nearly fully mod-
alated. ! am lucky in having two storage
batteries so that the separate one needed
for the modulator tube filament is no draw-
back. If a TV-199 tube will pass the
grid ‘leak current. there is no reason why
one could not be used with an Everready
“3” filament battery, although 1 have not

tried this.
—N. R. Morfzan, G6BM.

P.S. POSITION OF KEY: have found
the position of the key as ~hown in the

QST
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diagram to he the best yet when using
the *‘Brute Force Filter.” ‘There is a
ipf condenser on either side, so that there
is no sharp break in either circuit, and
there is also a total of 4uf across the kev
contacts; just enough to kill the spark.

Isn’t He nght"
1261 Jefferson Ave..
) » Ogden, (tah.
Editor, QST :

Just a few lines of suggestion that may
go toward making more reliable the hand-
lmg of traffic no the 200-meter wave length.

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

Now instead of making better operators
of the average ham, it is a decided step back-
ward to repeat. An operator loses con-
fidence in his receiving ability. ¥fle is used

to hearing the reguiar repeat all the time,

and as soon as some one jumps him at &
fair speed and no repeat he comes back
“nd om pse QTA. QSZ.” 1if the operator
at the receiving end will learn to concen-
trate, learn to rely upon his own ability to
receive @ msg with no repeat, and if all
atations will refrain from szending cach
word twice and only do so when asked by
the receiving station out of absolute neces-
sity, traflic will be handled faster, we will
have a great number of heiter operators,
and there will be far less congestion of
traffic on the 200 meter wave.

I would like very much to sce something
done in regaras to this matter. and I think
v:-u w1ll say that T am right. It is only

_____ very much
plea\er{ to receive your views on the matter

and also the views of nther operators.
—W. C. Garner, 8ZAM.
Rotten Rectifiers
o Chester, Pa.
Editor, (JST:

Well, Eddy, I don’t know which is more
stubborn, & woman, an clectrolytic recti-
fier, or maybe a mule. I thought as how it
weuld be fine to have D.C. on the plates of
my tubes so [ could use fone sometimes,
mavbc Then the BCL’s that have delerium
tremens e¢very time they see light in my
radio shack would fnwoir it was me inter-
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fering instead of having to just guess who
it was.

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

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

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

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

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

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

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

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

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

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

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

Next I want to say a few words about
the epidemic of ham fones that is running
across the country. Of all the disgusting
things, this takes the cake. They talk about
the sparks and the synk rectifiers being
broad, but they’re just naturally out of it
when compared to the squeaks and groans
emitted by an amateur fone. What'’s the
use of this thing anyway? It’'s NG for
DX, useless for handling traffic, in faet,
all that it does is gum up the air for every-
If the fellows are so crazy abeut
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fone, why don’t they get a broadcast license
and get up on the broadcast wave lengths
where they belong? They would get a lot
more cards from the BCL’s, and this is
evidently their reason for using it.

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

“Long live the ham.”

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

A Bouquet

Upper Montelair, N. J.
Editor, ST :

First, foremost, and most important, I
wish to make myself a delayed Xmas
present of a ten years subscription to @ST;
for which I take great pleasure in hand-
ing vou my check for £20.00. There is no
radio publication that is so humanly and
helpfully and reliably up-to-the-minute-all-
the-time as QS7. 1 am a retired lawyer
who has been actively delving into the
mysteries of radio, as a hobby, for a little
over two years, and every number of QST
since August, 1921, has brought me an
added sense of appreciation of the splendid
work you are doing. More power to you!

-——A., Leonard Brougham.

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

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

—F.H.S.

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

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

Readers should note that amateurs may
no longer use wave lengths under (50
meters without an experimental license ot
a special permit from their Supervisor of
Radio.—Dept. Ed.
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Here is the Man-—--Here is the Receiver

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

Minot, N. D.

December 30, 1923.

wave length range that

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

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

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

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

“In addition to the above
reception, TAHB in Alaska
and 6CEU in Hawaii have
been copied several times.
Of course stations on both
the east and west coast are
heard every night. It is
nothing unusual to copy
stations from every distriet
in a night’s work. I have
discarded a higher priced
three circuit set for 1 hon-
) estly believe that the ACE
sets give greater receiving range both in
miles and kiloceycles.”

January b, 1924.

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

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

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

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

The ACE TYPE 3-B—$42.00

Write for Complete Catalog

THE CROSLEY RADIO CORPORATION

Powel Crosley. [r., President

Formerly

The Precision Equipment Company and Crosley Manufacturing Company

318 ALFRED STREET

CINCINNATI, OHIO

The Ace Receivers mentioned above are now known as Crosley Receivers
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"THE AIR IS FULL OF THINGS YOU SHOULDN' T
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Why big cells count
in Radio “B” Batteries

HIS handsome metal case Eveready B Battery

No. 766 costs only two-thirds more than the smallest
Eveready B Battery, but it contains seven times the
electricity!  This makes the No. 766 over four times as
economical as its baby brother. That is why most
people buy it.

Its fifteen large cells give 22% volts of strong, steady,
energy day after day. Cells that pour out power the
moment you turn on your tubes. Cells that rest well
when idle, renewing their vigor for your next demands.

No cells have a bluer-blooded ancestry than these.
They are the product of thirty years of dry battery
research and development of
the world’s foremost electro-
chemical laboratories.

Everead{ 6-volt
Storage Battery

Eveready Radio “A”
Dry Cell
Specially manufactured

for use with dry
cell tubes

No. 764
The Space
Saver
Vertical
23¥4-volt N 1
“B" Battery b B.KZ:W
CIQ(

No. 767
“B" Battery, 45 volts
Variable taps, Fahnestock Clips

Bumy life
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Eveready ““B” Battery No. 766. 22'2 volts. Six Fahnestock $pring Clip
Terminals, giving variable voltage from 16% to 22'%4 wolts, in 1'%3-volt
steps.  Length, 6% ins.; width, 4% ins.; height, 3 3,16 ins. Weight, 5 Ibs.

E THINK that No. %66 is the handsomest

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

The 45-volt Eveready No. 767 contains the same
large powerful cells as the No. 766. For maximum “B™
Battery economy, therefore, buy the 22-%2 volt Eveready
No. %66 or the 45-volt Eveready No. 767, as you prefer.

NATIONAL CARBON COMPANY, Inc.

Headquarters for Radw Battery Information

New York San Francisco
Canadian National Carbon Co., Limited
Factory and Offices: ‘T'oronto, Ontatio

If you have any radio battery problem, write to G. Ci, Furness, Manager, Radio Division,
National Carbon Company, Inc., 24 Thompson Ave., Long island City, N. Y, Informe
ative and money-saving booklets on “A," *B" and “C" Batteries sent free on request.

eVEREADY

Radio Batteries

—they last longer

MISS"®®
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CROSLEY

MODEL 51
$18.50

A Crosley For Everyone

Priced Exceptionally Low

It is our ambition that everyone in the United
States be enabled to enjoy the innumerable plea-
sures and benefits that radio provides. We have,
therefore, produced in the Crosley line such an ex-
tensive assortment of Radio Receivers, at prices
50 reasonable, as to bring them within reach of all.
Our newest receiver the Crosley Model 51, a two
tube Armstrong Regenerative set, illustrated above,
is indeed a triumph in radio engineering. Although
it consists of detector and one stage of audio fre-
quency amplification, it sells at the very low price
of $18.50.

CROSLEY TYPE 3.C........$110.00

A beautiful Consolette Model of Mahogany,
adding greatly to the interior decoration of any
home. It is an Armstrong Regenerative set
containing the same units as the Crosley Type
3-8 with the addition of a built-in loud speaker.
Licensed under the Armstrong [J. 8, Patent No.
1,113,149, Space is provided in the cabinet
for housing the necessary batteries. A special
mahogany stand for the Type 3-C may be had
for $25 extra.

CROSLEY TYPE V..........$16.00

A one tube regenerative set, licensed under the

Armstrong U. S. Patent No. 1,113,149, Actual
performances of thiaz little receiver have proven
a revelation to the radio world. The MeMillan
expedition has consistently been clearly brought
in with this instrument as well as Honolulu and
other far distant points.

Crosley instruments are sold by best dealers everywhere.

Write for complete catalog of Crosley receivers and parts.

The Crosley Radio Corporation
wel Crostey, [r., President
Furmerly

Precision Equipment and Crosley
Manufacturing Company

418 Alfred Street, CINCINNATI, O.

CROSLEY
Type 3-C

CROSLEY
Type v The

62 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



The Famous Crosley Model X-J

A Long Distance Receiver

Probably the greatest single feature of this Cros-
ley Model X-J receiver is its remarkable selectivity.
It will not only tune through powerful local broad-
casting stations and bring in distant stations clear-
Iy with great volume. It is the most popular re-
ceiver in America to-day, we believe.
A four tube radio frequency set combining one
stage of Tuned Radio Frequency Amplification, a
Detector and two stages of Audio Frequency Am-
plification. A jack to plug in on three tubes for
head phones, the four tubes bheing otherwise con-
nected for loud speaker.

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

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

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

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

Crosley instruments are sold by best dealers every-
where. Worite for complete catalog of Crosley
receivers and parts.

The Crosley Radio Corporation

Powel Crosley, [r., President L

Formerly CROSLEY

The Precision Equipment Company and Model VI
Crosley Manufacturing Company

418 Alfred Street, Cincinnati, Ohio.
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TRADE MARN REG. U. 5. PAT. GFF.

Grebe and Bakelite

The character of broadcast reception en-
joyed by users of Grebe Radio Sets is due,
in no small measure, to the extensive use
of Bakelite,

Grebe standards of craftsmanship demand
the best, and in selecting a dependable in-
sulating material which would present a
refined physical appearance, they chose
Bakelite as the one material which would
meet their requirements.

The excellence of Bakelite and the depend-
ability of its qualities is indicated by the
fact that a large majority of Radio Manu-
facturers choose Bakelite as insulation, and

N
BAKELITE

Condensite
Repmanor

are the registered
Trade Marks for the
Phenol Resin Products
manufactured under
patents owned by

BAKELITE
CORPORATION

N~

for improving and simplifying the design
of their scts and parts.

Bakelite combines in ONE rmaterial the
essential properties of many. It is highly
dielectric and mechanically strong; it is
unaffected by moisture, temperature or
climatic changes; its color will not fade,
even in strong sunlight: it will not warp,
bloom or crack—but the most important
property of ‘““The Material of a Thousand
Uses™ in its relation to Radio is that of
providing permanently effective insulation
regardless of temperature or atmospheric
conditions.

Write for a copy of our Radio Booklet C.

Send for our Radio Map

Enclose 10c. to cover mailing cost and we
will send you a large Radio Map which lists
the call letters, wave length and location of
every broadcasting station in the world.
Address Map Department,

BAKELITE CORPORATION

247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Street

THE MATERIAL OF A THOUSAND USES

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

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

any wave length between the limits mentioned
above,
Specifications Continuously Variable Radio Frequency
Insiplated shaft und dise type coup- Amplifying Transformer
mng.
Haeh Jtare of umplification adjust- ol §10.00 . .Single Stage.......... $5.50

Pig-tail connections to rotating
ondaries.
Countructed of high grade bakelite

sec-

Range 150-600 meters

Send

25¢ for blueprint giving detuils ot highly «officient Radio

Avranged for bLoth panel and bhase "
Audio I‘requency Circuit.

mounting.

e

ALL NAVY
RADIO MEN
KNOW

KILBOURNE &
CLARK

ASK THEM!

‘'he snme xkilled enginecrs and mechanics
vhat. have been building our radio eyuipment
for the UU. 8. Navy and Merchant Marine
for the past ten years build the finest
radio wets for your home.

KILBOURNE & CLARK MANUFACTURING CO.
Head Office and Works, Seattle, Washington
BRANCH OFFICES:
Chicago, 453 National Banic Bldg., Phone Randolph 3480; San Francisco, 591 Mission St.,
Sutter 40; Los Angeles, 1103 W. lOth St., Phone 552-63; Porthnd Ore., 305 lL.arrabee St.,

Fast 6156.
New York Representatives: Stcelman, Inc., 24 Murray St., Phone Barciaxy 7941.2,

MOULDED
K&C MIDGETS

K C YOUR GUARANTEE

Phone
Phone,

Moulded in high-grade Bakelite.
rotors. Windings designed for minimum capacity.

VARIOCOUPLER
$5.50

Prim. Induct. .227 M. H.
Dimensions 4” high x 31" x 4%%

Double-covered, green silk windings. Flexible braid connections to
Wavelength 100-700 meters with .0005 mfd. cond.

VARIOMETER $6
®

Max. Inductance .566 M. H.
Dimensions 8” high x 3”7 x 4%"”

See. Induct. .227 M. H.
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Cockaday specifies
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Improved 4-Circuit Tuner Needs Bradleyleak

for perfect operation of detector tube

NOTHER Prominent Radio Engineer has recog- HERE are very definite reasons for the
A nized the unusual performance of the Bradley- success of the Bradleyleak. It is unaffected
leak! In arecent article in Popular Radio, Mr.Laurence by moisture or atmospheric conditions and has a
M. Cockaday, inventor of the Cockaday circuit, specifies  guaranteed range of stepless control from i to 10
the Bradleyleak 5 an cssential part of his tuner which  megohms. The grid circuit is extremely sensitive
produces such wonderful results.  Many other radioex-  and a poor grid leak can cripple the action of
perts such as Kennedy, Crosley, Amrad and Flewelling the finest tube.
endorse the Bradleyleak 25 a distinct achievement in  Try a Bradleyleak tonight and be assured that
grid leak construction. Amrad has just adopted the  your grid circuit will remain permanently adjusted
Bradleyleak for the expensive Console and table sets.  for long range reception.

Is Your Grid Leak Correct? Mail This Coupon—Today!
The foilowing table gives the approximate values i :""'"""'"""'""""'"""""l
of grid leak resistance recommended by vaccum - ] ' .
tube manufacturers: Electric Controlling Appararus :Q%ﬁ:ﬁzﬁﬂkfx )E:d(il,vtukee Wis,
L]
Audion (De FC'“') D\ 6 2 Megohms l Please send me your folder describing the Bradieyleak
C200 - - - - 2 Megohms 277 1 and its construction.
Cc299 - - - - - - - 2 10 5 Megohmg Creenfield Milwackee,
C301-A - + - - - - 2 Megohms Ave Wisconsin e reereenenes
Uv-ige - - - - - - 210 5 Megohms - '
Uva2e - - - - - - 2 Megohms
UV-200-A - - - - - 2 Megohms Manufacturers of graphite compres.
wWD-11 e e e e e s 3 Megehms, or mere sion rheostats for over 20 years.
W12 -+ - - - < 3 Megohms, or more
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RADIOGRAM

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

Concerts from Honolulu!

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

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

Dr. MacMillan’s Choice ~—the Zenith

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

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

The set that Dr. MacMillan has is a standard
Zenith receiving set. And you can o
do all that MacMillan does, and A
more, with either of the two new
modelis shown at the right. Their .
tnoderate price brings them easily
within your reach. Write today
ifor full particulars. p

Zenith Radio Corporation .. W
McCormick Building, Chicago e et

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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MODEL 4R==The new Zenith 4R “Long-
Distance” Receiver-Amplifier comprises a com-
E)lete three-circuit regenerative receiver of the
eed-back type. It employs the Zcnith regener-
ative circuit in combination with an AUDION
DETECTOR and THREE-STAGE audio-
frequenj:y amplifier, zll in one cabinet.

The Zenith 4R may be coanected directly to
any loud-speaker WITHOUT the use ot other
amplification for full phonograph volume, and
reception may be satisfactorily ac-
complished over distances of more $85
than 2,000 miles, oot

MODEL 3R-~The new Zenith 3R “l.ong-
Distance” Receiver-Amplifier combines a spe-
cially designed distortioniess three-stage ampli-
fier with the super-efficient Zenith three-circuit
regenerative tuner.

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

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

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

GO CHENR GETED GEENL RNy CEEEE RN (AT U S

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

Gentlemen . .
Please send me .llustrated literature on Zenith

Radio.
i NAME ..vvvueroneroransossncsnnssoscnnson

! Address ...cies000eccccsccsotecttciassnna
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Best

Quality
throughout

just like the
larger high grade
Weston
Instruments

' DOUBLE ﬂhaﬁge Pdrtable
VOLTMETER

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

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

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

Branch Offices in All Principal Cities

WES

STANDARD - The World Over

Electrical
Indicating
| Instrument
Authorities
| Since 1888

WE REPAIR THE FOLLOWING

RADIO TUBES

and Guarantee Them

6 v. Plain Amplifier ...... 3.00
Mail Orders solicited and promptly.usttended to.
Dealers and Awxents write for SBpecial Discount

P. 0. BOX 22-W
CLINTON HILL STA,, NEWARK, N. J.
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LLOGG RADIO PART

| t0 Mount
10 Wire
10 Solder
Tune

No Fussing or Re-drilling— Just Mount and Solder

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

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

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

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

R

KELLOGG SWITCHBOARD
& SUPPLY COMPANY

1066 West Adams Street, Chicago

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Save 25 to 50%,

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

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

Chelsea dials of genuine bakelite
will not discolor or warp out of
shape and always run true.

Sizes 234, 314 and 4 inch.

’

material introduced by THE
Pantasore Company, Inc.,
has highly desirable radio-
electric properties—greater
volume and surface re-
sistivity than any other
panel, therefore less sur-
face-leakage and power-
loss in the set.

#44 four inch dial $0.50

Electrasote Radio Panels
are a distinctly qualiiv
product, beautifully fin-
) [ ished; each panel in an in-
#6 rie$o.75 dividual envelope.
Remember—a good panel
deserves proper handling.
To get the best results use

new, sharp drill with
slight pressure.

CHELSEA OFFERS A COMPLETE
LINE

Variometer with vernier $8.00

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

5, without vernier $3 to %4 JOBBERS AND DEALERS:

Amplifving transformer $4.50 Write for our interesting proposition.

At your dealers or write direct . o -
N M. Frerox & Son, Inc.

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

Exciusive Sales Agenir for Flectrasote Radio Paneia

Trenton, New fersey
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Unassembled Model KD-50

NOW the opportunity is
presented to obtain a com-
plete set of parts, recom-
mended by the manufac-
turer, to work with each
other in Dbuilding your
Neutrodyne set. An illus-
trated 32-page book on
how to build the Neutro-
dyne with full-gsized dia-
grams and templates in-
cluded.

Freed-Eisemann Neutrodyne Receiver.

Complete

A Freea Giirmann KNOCK DOWN
NEUTRODYNE RECEIVER

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

A 82-page book answers every question.
'The panel is accurately drilled. A base-
board is furnished; in fact, everything
down to the very last screw and nut,
including all necessary parts excepting
the cabinet.

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

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

For sale by dealers of the. hetiter class through-
out the country, for amateurs and experimen-
tal building. Ruilders are «autioned againat
sttempting to build & Neutrodyne Set with

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

With full instructions

$80

Dealers Write for Name of
Nearest Distributor.

Frtey Lsarann Koo Coomranaaon,

ey, TS

A

",;’«o e 0 dencs

SESE

32-page illustrated
book of instruc-
tions on “How to
Build the Neutro-
dyne” with f ull
size pictorial wir-
ing diagram and
full size panel amd
baseboard tem-

Front View KD-50 plates, §1. 4t your
Neutrodyne Being Assembled Radio Dealers.

T, O, 0 g (0
/(’fd/()()ﬁﬁ(//ﬁ?%(({240’//7////(///6//
SPERRY BUILDING, MANHATTAN BRIDGE PLAZA, BROOKLYN, N. Y.
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Omega Durham
fits all gets
—and works

This Variable Leak
easiest to install

No trick at all to put a DURHAM Variable on
‘most any detector tube. For, most people use
grid condensers supplied with spring clips. Snap
out the old fixed leak. Pop in & DURHAM Variable
—und tune in the Big Improvement. Try it!

Kill that howler
Third stage audio is the new noise now-a-days—
and mostly noise, unless you by-pass the second
secondary. A variable high resistance, with or
without (ondenger, clears things up nicely., DUR- At dealers
HAMS Type 100 co it! Also fine across B bat- g tbye mail
teries, Add 8¢ post-
age

Durham Variables—75c¢

No. 100—1,000 ohms to 0.1 megohms
No. 101—0.1 megohm tn 2 megobhms
No. 201A--2 megohms to' 10 megohms

Manufactured by

DURHAM & CO., Inc.
1936 Market St., Philadelphia

Desalers —The 40,000 or more readers of QST do
real sulesmen’s work for yow Their recom-

mendations earry weight. And they sure do

The handy DURHAM base—30¢ 2 o DUREAMS.

METALECTRIC
SOLDERING IRON

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

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

facturers, vl 4 . FANSTEEL

E
Amplc_‘hcat
Ay N B . l
always : p . ]
comfort- [ e ! l C
ably cool | : )
55? i " 4 - TENTS
SR ‘ : v A ¢
APPLIED FOR Ba[/e':y C/Ia7g€)‘

NOISELESS and INDESTRUCTIBLE

A new battery charger for Radio “A'" (6 volt)
batteries. Entirely noiseless. Has no moving
parts, requires ao_ attention b«{r :adjgstmenti a;}(d
: - : 1 «annot ket out of order. o bulbs w bre

AQ md'estrucmble a“'.memi Simple and unfailing in action, Cun be used
quality instrument with a while the radio set is in operation. A positive
worth-while guarantee, economicai charger for home use. {an also be
used to charge *‘B' and automobile batteries. If
vour dealer ean’'t supply »ou, sent direct on
receipt of price. Mouey back guaruntee

If your dealer cannat suppiy ymt,_order direct
e

ite f de ti cula ghip °
in ezchange fo:c?z;tz:a::: or by B.P. C.OD. Price $19.50 ( *3? R:Zl:?:.
PostElectnc CO.,MﬁS.( n"n)”%ztwhdyﬂ;l‘ﬂl‘ Dept. Q4 Fansteel Products Co., Inc.

‘ ‘ ‘ North Chicago, Illinois
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Amplification—
Undistorted

LAYER WINDING

LOW LOSS SiFEL
) NO SHOHTEIRCUITED TURNS

Az

SHELL TY¥PE CORK
MINIMIZING HOWLING

“Products of
Proven Meruw”

»/,

SOLDEALD CONNEGTIONS AVOIDING DISTORTION

s P
y HEAVY LRAOS
/

N\
CONVENIENT MOUNTING HOLES UNBREAKABLE FEKT

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

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

The features which have gained the GENERAL RA-
DIO CO. Type 281-A Transformer its enviable position

K i i as a leader among Transformers are:
Type 247-H Condenser R ] .
Price $5.00 Low loss steel used in its core construction.

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

{anrealzable feet with convenient mounting holes, make
installation easier.

Soldered connections eliminate losses from poor contacts.

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

e Tuarns Ratio 3.7 to 1. Impedance Ratio 10 to 1.
¢
Type 301 Rheostat ' Carried in stock by all good radio dealers
Price $1.25 Write TODAY for Iustructive Folder—*‘Quality

Amplification’” and Bulletin 917Q

[ERAL RADIO Co

Manufacturers of

ELECTRICAL AND RADIO LABORATORY APPARATUS
MASSACHUSETTS AVE AND WINDSOR ST.

CAMBRIDGE, MASSACHUSETTS
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Radio
Products

SIGNA

Originality of design. Electrically cor-

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

huy Signal Radie Produects.

Rheostats
Yernier Plain
6 ohms $1.30 $1.00
18 ohms 1.30 1.00
28 ohms 1.30 1.00
40 ohms 1.30 1.00
400 ohms Potentiometer 1.80
R 13221 “ ,....iic0einnn . N 4.20
R 133—11 * ........... e 3.90
Prices omn Plain Condensers on request.
':‘ I bl @@Ejﬁ@
Factory and General Ofﬁces
1915 Broadway,
Menominee, Michigan
Boston, Chicago, Cleveland, Minneapolis, Montreal New York, Pittsburgh,
St. Louis, San Francisco, ‘Toronto, Philadelp Los Angeles
You'll find our local address in your Telephone Directory

THE TRIPLE-DUTY 5
BATTERY CHARGER E

The type A-B—F-F «*hnrger economically charges 2,
4 or 6 volt Radio *“A™ Battery, 6 volt auto Battery,
and from 20 to 120 volts of “B’ battery. FEasy to
operate. Fool-proof and ximple. Built  for
safety and service. Charges s battery for about a
nickel. The pioneer charger—a success for over ten
Yeurs.
Typre A-B—F-F Charger price %20, West of the
Rockies 3&2: type ¢ for ‘“*A’ battery or auto battery
charging £16, wuezt of the Rockies #16: “B” battery
charging &ttmhment $2.60 extra.

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

The
France

Mfg. Co.,

10431
Berea Rd.,

Cleveland, Ohio

AT N o T
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COMPANY
LAOND STATE FEE FBRE A

Greater Volume

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

Celoron panels comes in nine standard

sizes, in black, mahogany or cak. Other
sizes cut to order. sk your dealer.

DIAMOND STATE FIBRE COMPANY
Bridgeport, Pennsyivania
Branches in Principal Cities
Toronto, Canada T.ondon, England
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R -93 — Specially Designed

Dritnma 11 84.50

R-90—0scillator Coupler, com-
plete, with mourting bracp:u
‘m't'( wound inductances and ad-
Zustable coupling coil withlocking
detice. [t covers a band of wave
Cengths from 150 te8uo meters and I[Z -91 — Intern;tdmkhku:fm Frequency
maximum ransformer. ery sharply
B N ven "'lf gs 00 1ur¢d{md completely J/ntldzd g6 50

amount of current

Stage of Inunnfdmtt /‘r:qumrv Fery
r/tarpl\' tuned and completely
shielded. 37.50

lntermediate
AT L Radio Frequency
Transformers

R-92—5pecial Transfer Coupler for Last

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

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

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

Our publication * Super HeTerobyNE ConsTRucTION,'
makes it possible for the amateur to construct a complete and
efficient Super Heterodyne Receiver.

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

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

MANUFACTURERS OF
Branston Violet Ray High
Frequency Generators

Add Miles and Smiles with
Branston Standard Radio barts In Canada Chas. A. Branston, Ltd. Toronto, Ont.
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OFFICIAL REPORT

ELECTRICAL TESTING LABORATORIES

80th Street and East End Avenue
New York City

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

“FRESHMAN SELECTIVE"

Variable Condenser

it i8 the only variable condenser the plates of which
vary in area—-an engineering feat never accomplished
before—making it most efficient for fine adjustment ANl Molded Parts and Dial

and selective tuning.
.0003 MF (Equiv. to 17 pl.) $
0006 MF (Equiv. to 23 pl.) € 5
001 MF (Equiv. to 43 pl.) ea.
With 8" dial
With 4” dial 60¢ extra

At your dealer's, otherwise send
purchase price and you will be
supplied postpaid.

For Transmission or Reception.

No Leakage No Plate Vibration
Absolutely Quiet Cannot Short Circuit

@as F reshman (0. |nc.

CM‘? pﬂ’ld(’ft-s'ef‘e Ask your dealer or write direct

lf?rﬂ free ?iagrargs of Ne\&trod,_\{lx‘le.
‘. t y
106 Seventh Avenue, i eterodyne and  other

popular circuit.

New York

HllﬂlllllﬂlllllllllllllllllllIHlllllllllllllllllilllllllll]llllll]lllllIIIIIHlllllIIllIl|IHIIHIII]IIIIIHII!IILE
STANDARD £
of
EXCELLENCE
for audio amplification

With all tubes
In all stages

R B DT L

The Engineered
Sw1tch for Your Radio Panel

Improve your set with an AmerTran

When a band or orchestra is broadcasting, do
you heur all the instruments in their balanced
harmony ?

Can you distinguish one speaker from another
through his =articulation and the tone of his

If vou have not used an AmerTran, perfect
peproduction is a8 yet unknown to yvou.

Type AF-6: turn ratio 5:1. Price $7. At vour
Dealer's: or, sent carriuge charges ecollect.

American Transformer Co.
Desiuners and builders of radio

Lransformera for ovver 27 years.
£ 176 Emmet Street, Newark, N. J.
e T T T T e
76

Within the dustproof fibre case of the radio switch by
Cutler-Hammer, master builders of all cantrol apparatus, is
a mechanism that you can safely insertin your most delicate
uircuit without introducing microphonic noises. Its finating
contactor is indepzndent of the button—rtouching it or jarring
the table will not produce noise in your phones. Sold by radio
dealers everywhere, Insist on the genuine in the arange and
blue box —the C-H trademark is yourassurance of satisfaction.

THE CUTLER-HAMMER MFG. CO.

Member Radiv Seition, ssaciated Mfrs. of Ele&rical Supplses

MILWAUKEE, WISCONSIN

RADIO SWITCH

ALWAYS MENTION QST WHEN WRITING 7O ADVERTISERS



T-pe RF-2, a receiving set of surpass-
ing excellence is offered to the radio
public.

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

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

The assembly of instruments is encased
in solid mahogany.
SEE IT! HEAR IT! (OMPARF IT!
Ask your dealer
FISEMANN MAGNETO COKP.
William N. Shaw, President
<o ‘Thirty-Third Street, Brooklyn, N. Y.




HOMMEL SEW ICE MAKES MORE PROFITS

This company has been wholesale
distributors of high grade electri-
cal equipment for over 16 years
and have built up an enviable
reputation for dependability and
service.

The same principles responsible
for their success in the electrical
field have been applied to their
activities in the radio field.

They wholesale exclusively,~—they never compete with their dealers by retailing;
-—their discounts are fair and liberal;—they represent only the leading man-
ufacturers of radio equipment;--they carry complete stocks of radio supplies
insuring prompt deliveries and a dependable source of supply for the dealers.
Dealers who align themselves with HOMMEL service enjoy & steady repeat
business,—with satisfied customers—and that means more and better profits.

Let us send you complete facts—Encyclopedia No. 24671 sent on request.

promptly.

AMATEURS—Tell us what you are interested in—send us the
name of your dealer and we will see that you are supplied

530-534- FERNANDO ST.- - Zﬁw«———-ﬂ PVITTSBURGH PENNA

ot

STATIONS
30 IN ONE HOUR!

~-heard with one Myers Tube (name
and address furnished on reguest).
The remarkable results being ob-
tained are due to the elimi-
nation of socket with bunch-
ed leads. MYERS TUBES
{practically unbreakable)
add 509 to the efficiency of
any set by reducing inter-
ference.
See that you get the New
Improved Myers Tubes.
Others are not guaranteed.
Insist on Myers—otherwise
send price and be supplied
postpaid. Two types: Dry
Battery and Universal (for
storage battery). Write for
1'1 ee circuit diagrams.

each, compliete with

mounting clips; no

sockets or other equip-
ment necessary.

ers (o.Ltd.

Eraa’/oNamwfz T wbes

240 Craig St.
MONTREAL, CANADA

|

C. N. CRAPO, 9VD

The logical man for Central
Division A.R.R.L. Director

Deserves Your Vote

Proposed all)ld Endorsed
y

THE MILWAUKEE RADIO
AMATEURS’ CLUB, INC.

“RIGHT IN THE CENTER OF THINGS”

He

78
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The Paragon Variometer No. 60

reduces dielectric losses to the minimum. It is the first vario-
meter to combine coils surrounded by air with the mechanical
strength necessary in such an instrument. It hasno equalin the
radio field.

Both stator and rotor forms are of polished black, moulded
Condensite, each having 24 narrow raised ribs upon which wind-
ings are supported, thus practically surrounding them with air.
This design, the result of eight years’ experience, meets the
rigid electrical requirements of Paragon Receivers and fulfills
the high mechanical standards of Paragon parts. Price $5.00.

Paragon Variocoupler No. 65

The ultimate in Variocouplers. Coils of double-

silk covered wire wound on moulded, black
# Condensite tubes with highly polished finish.
Only multiple turn taps are brought out in
the primary. Single turn taps and switch for
same are unnecessary. Is simple to operate and
insures better reception. Price $3.50.

Write for Illustrated Catalog of Paragon Radio Parts
ADAMS-MORGAN CO., 4 Alvin Avenue, Upper Montclair, N. J.

RAGON

Req. U. S, Pat, Off,

RADIO PRODUCTS

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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| This radio test

PATTERN No. 95

RADIO
TEST SET

set has been de-
signed to meet the demands com-
ing to us from serious experi-
menters, manufacturers and deal-
ers in radio equipment and sup-
plies, for a complete radio testing
outfit.

While the various ranges of read-
ings permit making practically
e¢very test necessary in connaction
with radio receiving =ets, it has
been particularly designed for the
taking of characteristic curves on
vacuum tubes, the only extra
equipment required being the bat-
teries.

The several instruments, any of
which may be used independently,
include a 0-1.2 filament ammeter,
2 (-6 filament voltmeter, a 0-120
plate voltmeter, a 0-10 plate milli-
ammeter, and a 10-0-10 grid volt-
meter.

Complete With Instructions
Price, $75.00
Send for Circular

ORDER FROM DEALER

JEWELL ELECTRICAL

INSTRUMENT CO.
18660 WALNUT 5T.
CHICAGO ’

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Hadiodyne
L—""0CL—1

No Loops—No Aerial

The air is your theatre, col-
lege, church and newspaper
if you own a Radiodyne. New
York, Cuba, San Francisco
and Honolulu can be picked
up clear and distinet without
interference irom nearby sta-
tions.

The RADIODYNE is ready
for operation by simply
grounding to a water pipe or
radiator, and throwing a few
feet of wire on the floor. Uses
any standard tubes—dry cell
orage battery. Extremely
selective. Simple to operate—
Only two controls—You can
tune in on any program you
select—-any wavelength from
200 to 700 meters.

For use in aparitments. boats,
automobiles, railroad trains,
etc.. the RADIODYNE is en-
joyable where other receiving
=ots would not be practical.

Price $150.00

Write for  illustrated folder which
«wribes the RADIODYNE in detail.
v radio tan will be interested
i this new type
weiving  set,

(antennalessj e

Just drop us a line and we will
ses that your inquiry gets
prompt attention
Western Coil & Electrical Company
305 5th St., Racine, Wisconsin

’o‘ii;.‘-’b .’.“.‘0’,:. -Obob-).’.bo-o, o = o’-i‘

» = 3 *




HEN Westinghouse places an article on the

market you can depend on it for highest effi-
ciency. Westinghouse Radio Batteries are made
with the most careful consideration of every factor
that enters radio broadcast transmission and recep-
tion. Built for full-powered and even-powered
current delivery; for long sustained voltage; for
ample capacity; for utmost quiet; for long life;
for economy. Nothing but the very best is good
enough in the construction or equipment of an
instrument so sensitive as a radio set. Don’t be
satisfied with anything less than Westinghouse
Radio Batteries.

Westinghouse @sAL(SE Radio Batteries have one-picce clear
glass cases. Solid glass cell partitions and high glass piate rests. Thor-
oughly insulated against current leakage. ‘They hold their charge long.
Last indefinitely and can be casily recharged innumerable times. “A”

Batteries in 2, 4 and 6 volt sizes. *B’ Batteries in 22-volt units. Regu-
lar type 22-M G-2; quadruple capacity 22.-L.G-2, *C” Batteries in 6-volt units,

WESTINGHOUSE UNION BATTERY CO,

Swissvale, Pa.

MAIL COUPON
for interesting facts
about batteries

RADI@ Westinghouse Union Battery Co.
! Swissvale, Pa.

Send me Westinghouse Radio Battery

NA 29 MBM m‘zd “C” | Folder a-3-n,
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100 Volt Panel Type
Mounted Charger

“I've found KIC-O “B” batteries the most satisfactory.”

A prominent New York engineer said the above. KIC-O batteries make good
with professionals and novices. Alkaline type; won't sulphate or buckle. Life un-
limited. Not harmed by short-circuiting, over-charging, idleness. Panel switches give
single cell variations. Recharge from any 110-voit A.C. line with small home rectifier.
Charge lasts 3 to 6 months in detector plate ecircuit.

GUARANTEE
¥our money back on uny KIC-O Battery if not satistied within 30 :
days. Write for full information on “A" and *“B” Batteries. ’ L:ric;e | With I
Unmounted Rectifier.......................... $1.00 — Plain | Panels
Mounted Rectifier.................... ..., ... 2.50 { 35'52 l$11 5 }
| T2 | i
KIMLEY ELECTRIC COMPANY, Inc. ! (950 | 14.00
2666 Main Street, Buffalo, N. Y. i GR 1250 | 17.00
100 | 17.56 | 22.60
Storage “B” Batteries— Tan T EERY | SEe0

KIC-

long service, low cost

. ARE YOU A 1923 MAN ?
IF YOU ARE-—GET OUT OF THE RUT

Radio has improved with leaps and bounds since last year—to be a 1923 man is to
be satisfied with last year’s results—Broadecasting and CW will accomplish wonderful
results this Fall and Winter and for you to share in these coming successes—both
receiving and transmitting—yvou need a good set, made from the latest and most

improved parts.
P M ROSE RADIO HAS IT ! !

(and I don’t mean maybe)

ROSE RADIO AND ELECTRICAL SUPPLIES
129 CAMP STREET, NEW ORLEANS, LA.

AMATEUR LICENSE |
s —ence || [l FROST-RADIO
Why not go up for an amateur license?
Demonstrate your ability as & first class : Catalog.and
experimenter. Stand head and shoul- Instruction Boolk

ders over the crowd by qualifying for
zn zamateur license.
Our short course icaches you to rexd the code,

draw diagrams and understand the theory und
practice of Radio.

Special course for amateurs.
Send for further information.

Y.M.C.A. RADIO SCHOOL
152 E. 86th ot. New York City
- ‘Tel. Lenox 6051

THISnewbookletonthe
care and operation of
FROST-FONES and FROST
ADID is now ready.
ontains 36 pagesofval-
uable information on
radio apparatus, Your
copy mailed free on ree

HerbertH.Frost,Inc.§*

154 West Lake Street
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Any of the
stores listed below

You shall be Sole Judge

A Most Unusual Offer

EST N & K Phones on your radio set alongside any ather prones

made. 1f the N & K Phones do not reproduce both high and
jnw tones more petfectly, if they do not give & clearer, more mellow
tone, if they do not fit more comfortablv on the head, send them
hack to the store within three days, and your money will be promptly
refunded. No obligation whatsoever will be incurred. You siail be
the sole judge. 'The N & K Head Set, Model D, 4000 ahms, is the
imported heud sct that the radio *‘“fans’are all talking about. [arger
diaphragms. Wickeled brass sound chamber. Leather covered bands.
%5.50 at leading stores. Ask for descriptive folder.
1T H., GOLDSCHMIDT DEPT. Q4 NEW YORK

CORP., 13 WILLIAM SNTREET,

00 R R AR SRR
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or any other store display-
ing this advertisement
will send you an N & K
Head Set to make this trial.

Athol, Mass.
Aclanta

Halumare

Bangor, Me.
Rloowaeld. N. 1.
Baston

Hridgepore
Braokivn

Chicagy

Cleveland

rado Springs

1rayeon
Oenvet

Tles Moines
Tiecrme

Ease Oraage, N. I,
»

Elmioe

Foll River
Firchburg
Harrisburg
Haretord
Housean
{ndianapatie
famarca, L. L

1ohnsrown
Kansas L2ty

Long tsland Citv

Los Angefes
Cowell]

Wempht -
Mtlwaukee
Minneapolis
Newsgek,

plew Haven

New (rleans
New otk City

Oklahnma Cley
Oraba

Paterson, 1. 1.
Faweicket

08
Fintadelphis

Pireshurah

I-umeld Mase,

hingron
ctbury
Lwcester

Dealers:

M Stelnert & Lf.mn Co.
Rich &. B (

Hnrhuhlld.
Lintle loe Wmmwm Co.
Jnel Gurm: o,

M. \mnen & Sons Ca.
A. ', Merchant Co.
l\«ﬂ Johngon spomn;

vrp.
United Cigar Store
Maceshall Field & Co.
Kadio lmmnmmn Co,
. .of Chicag
('he May wmpunv
H. Lesser & Co.
K » Ine,

e Anderson Plano Co.
l)anltl & huher

tores Lo,
Younker erh.m

United L_uur Srace
Harker.
Clinton k
M. Steinert & Sons Ca.
M, Steinert & Sons Co,
(‘omernv s Inc.
Bage, Allen & o,

(. n Co.
Alamo 5-Ie- Corp.
Hangert Electric Co.
an.\l F,a-um Electewe

Unlud ( tlir Nare

hmelier Co.
tern Radio Corp,
J. W, Jenkins Sone

Supply "Co.
Hamburger's
A, Stelnert &

on Marche 1),
Rrv-HlockMen‘-nllh(‘o.
Goldsmith 6. Sons
nbel Brothe,

M. Steinert & Sonl Co.

Davega (11 ;mru)
Gimbel Brothers
John Wanamaker
Herbert & Huesgea Co.
United Cigar Stares
(10 stores)
David Killoch Co.
Raoval Eastern Elec.

Seevice, Inc.
)W, lenkln' Sons
Muaic
Oakford Mu-lc Co.
Richard M, bhlau
Paterson Radia
M. Scelnert & \nyu Ca.
Black & Kubl Co.
Gimbel Brothers

Mei Frank Company
The ()urlu Co.
M. Steinert & Sana Ca,
Kelman Eleetrie Co.

he Fmpnnum
Lropold Adl
Feederick & ermn‘ inc.
Davidson Bros. Co.
Radlo Exchang:
M. Stelnert & 3 =
tamous & Harer

Van.Ashe R;dlo (.n,
Ploneer Electric Co.
Afevander Lirants Sons
(8 ’31\' Ienkln. Sons
Wnn.!ward & (othron
M Steinert & Sons Co.

. Steinert & Sons Ca.

na Co,

We authorize you to
refund the price of any

N &K

Head Set returned under the
conditions named in this ad.
We will exchange or replace
any sets that come back to you.
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Wh en you buy Federal Radio Parts
you are purchasing

the perfected result of over 2 quarter cen-

tury of rescarch and experimentation,

an iron-clad performance guarantee of an
organization which has reached leadership
through its willingness and ability to fulfil
both the letter and the spirt ot its obli-
zations,

the satisfaction that the part or set is built
for permanency of performance as well as
for today’s gripping thrills.
i!;jw m;w mmousbl\’;) 65 Afudw ﬁ;f;g':""l"&‘;g Thus the 130 radio parts, designed, manu-
ransjormer is but one of over f 4 o v Fe o f
parts designed, manujactured and guar- a.ctured» _‘_l{ld guaranteed bv E‘cderal ofter
every possible advantage and safeguard to

anteed by Federal. D A
$7 00 those who want the joys of home assembly.

Feteral Telephone and Telegraph Company

Factory: Buffalo, N. Y.

Boston New York Philadelphia Chicago San Francisco Pittsburgh
Bridgeburg, Canada j.ondon, England

De Luxe Socket

‘The laminated phosphor bronze
contacts of the Na-ald De lLuxe
Socket press firmily on both the
ends and sides of tube prongs,
keeping the surface clean and in-
suring clear reception,

Moulded of genuine Bakelite this
socket expresses the very highest
quality in appearance and work-
manship.

ALDEN MANUFACTURING <O,
Largesi Makers of Radio Sockets

Na-ald Del,uxe and Dials in the world.
No. 400 3pringfield, Mass. )
Dept.M 52 Willow St.

TRADE MARK

AUDIOPHONE TELEGRAPH INSTRUMENTS

DANDY MORSE
LEARNER’S OUTFIT

£

REG. U. 8, PAT, OFFIOE

LOUD SPEAKER

A REAL REPRODUCER
OF THE ORIGINAL BROADCASTING
it is «usy to listen ta the reproductions made by
the Audiophone becsuse they ure so perfect. The
apeech, the songs, and msr.rumentaJ music are not
blurred or Jdisguised by : distortions.
You wet aull the i 4and  every ne cell 18 all that is required to operate
inflection. In fact, the v personality of the thls mstrument Made Ly the hest Telegraph

artist reems to be present vou listen. Instrument Makers in the World, Other types
Senior Audiophone ...... Ceea Price $32.50 earried in stock. Send stamp for Telecraph Man-
Baby Audiophone .............. Price 1250 ual No. 43Q.
Juior Audiophone .......... Price 22.50 instyument only .................35.00
Write for copy of Bulletin AX.5012 With d"Y ha"ﬁ!ir‘;' e enlers T 5.50
Specia "l(‘P tn eglers
THE BRISTOL COMPANY Send stamp for x;}ewh,md complete No, 29 (yeneral
WATERBURY, CONN. catalogue, just off the preas, i
J. H., BUNNELL & C0O. 32 Park Place, N, ¥.
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Don’t annoy your neighbor

How to avoid interfering
with the broadcast listener

e
~<P

L 1

L__"Wﬁﬁ&ﬁﬂﬂﬂﬂﬂﬁﬁ ) ’ jﬁmm:lﬁ
. feme 15 Henry Choke Cott feme 30 HenrgChohe Catl
WIAT o Aume 2MF Condensers g

EalaLaEed:

Electrolytic Rechifier

1

K=

Atuminiym

Load
£ [Ticient System for Obtaimng Smooth Direct Current froman Alternating Curreni Source

ACME

Follow this diagram and you can make an
efficient filter for your set

N most cases where a complaint
has been entered by a broad-
cast listeneragainst an amateur

using a straight C.W. transmitter,
it has been found that the trouble
has been due to an inefficient
filter system. This interference is
caused by a sixty cycle or motor-
generator commutator frequency
modulating the output.

The Acme Apparatus Com-
pany has always been interested
in the amateur and offers this
filter as a solution to the adverse
eriticism directed against him.

We do not say that the other
filters will not work, but we have
found the one shown above to be
economically efficient.

The connection for an electro-
lytic rectifier is also shown. It is
essential that the rectifier have
sutficient jary, (1 per 75 voits)
he properly formed, and be kept
¢lean at all times. Use pure
materials.

If tube rectifiers are used the
same diagram may be used, sub-
atituting one rectifying tube for
each series of jars. Acme' Ap-
paratus Co., Cambridge, Mass.

Bend to Dept. 87 for Bulletin T on transmitting apparatus

Specifications of Acme Choke Coils

Henries Current Type Prices
114 .1560 Single $4.00
118 150 Double 5.00
13 500 Single .00
114 500 Double 8.00
6 .150 Single 10.00

Henries Current ‘Tvpe Prices
[ 300 Single 3$14.00
[§ L600 Single 18.00

30 .150 Single 18.00

30 L300 Single 25.00

3 6500 Single 33.00

Jor fransmission
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Highest acoustical
efficiency at
moderate price

URDOCK Radio Phones represent
1¥&the highest acoustical efficiency.
For 20 wcars they have been the

choice of research radio enp;meers
and dlscrzmmatmg amateurs
Powerful magnets build up volume
signals — and sensitive, perfectly
adjusted diaphragms turn these
into clear, natural tones. with all
the vital beauty of the original
voice and music.

Built, not assembled
URDOCKS are made in a single
unit, of superior moulded in-
sulation. KEach part is fitted by
one process into its proper place——
and they are moulded together.
This assures firmness, strength and
durability. The parts can’t get out
of ddmstment
Why pay more?
QUALITY manufacture has stand-
ardized the price at what a
high gnaae ’phone shouid sell tor.
Get Murdock today and test it
out. They are '.r.‘ully Fuaranteed.
SEND FOR FREE BOOKLET
“The Ears of Radio”. Tells the
importance of headphones to effici-
ent radio ;eoeptlon

WM. . MURDOCK COMPANY
343 Washmgton Ave. Chelsea, Mass,
Branch Offices: Chicago and San Francisco
Murdock Multiple Plug Jacks, for one to
four *phones—§1.

Standard
Since
1904

U5 1 (AR-CO

AR B S NN 3
GIVE YOUR. SET A BETTER CHANCE
& A '*{0 NU\KE (JOOD\J‘&,

DOUBLE
STA-PUT PHONE PLUG

Most  tecant among Mar-Co  improved radio
-’i-"nu« the Double Sta-Put Plug is uvnejualled
for couvenience an iciency.

2 permit use of one or twe
of duferences in size of ter-
instant connection oi «Jisconnection,

Has jorofecting =ieeve inot shown

urithoul
inoeat).

Price (in U. S. A. }....50¢
‘Try one today!
.).:'m;rmm'e dotailed information about this and
o MAR-CO PLUGS
Write for Folders
Address Dept. R-S

PARTINAY DPFLaNﬂ( 0.

PROVIDENCE

T TAS L lﬂHl’l:) l

We Repanr AllStandard Makes of

w Tubes, lnciudmg n‘
U V ]99 or C299 i
l!
S‘gégfi - S 301A$ 2 :50 —
D.V. or

U.V. 200 or 201
C. 300 or 301
All tubes guaranteed to do the work.

RADIO TUBE EXCHANGE, 200 B'way, N. Y.

Al Mail Orders Given Prompt Attentxon
Orders Sent Parcel Post C. Q.

e

hetcrodyne Circuxts 40 Diagrams, lat-

est Hook-ups. Largest Complete Stock
. s ECIAL American Refl

BN Super - Sensitive
Crystal, 35¢ ea, Hot as Hot, £

erv Spot. Hear stations cleariy
GUARANTEED ONE YEAR

InDberﬁ and Heal»rc writ
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“A” Battery for
six-volt tubes

When is a battery cheap?

BATTERY that allows your soloist to

be accompanied by a noise like a

thunderstorm is never a cheap battery;

because it's certain that you will be dis-

satisfied and soon supplant it with a good
battery.

Obviously, a battery that does not last
long is not a cheap battery.

The battery that is really cheap is the
one that gives perfect service and gives it a
long time; one that does not have to be
recharged too frequently—a silent, long-
lasting battery, steady and dependable.

Because they give such good service and
such long service, you will find Exide Radio
Batteries cheap in the true sense of the
word. They may cost you more than some
to start with, but long life and freedom
from repairs make the last cost low. And
the added enjoyment you get from your
set, through clarity and lack of needless
bother, will be priceless.

In replacing a worn-out battery or when
buying a new set, be good to vourself and
get an Exide.

Complete line of Exides for radio

There is a complete line of Exide Radio
Batteries—hatteries that give uniform fila-
ment current over a long period of discharge.

Apart from the 12-cell B’ battery there
are three **A’’ batteries for whatever tvpe
tube vou use. The Exide for 6-voit tubes

gives full-powered, ungrudging service. It
has extra-heavy plates and requires only
occasional recharging. It comes in four sizes,
of 25, 50, 100 and 150 ampere hours capacity.

The Exides for low-voltage tubes are
midgets in size but giants in power. The
2-volt battery weighs only five pounds, has
a single cell, and will heat the filament of
WD-11 or other quarter-ampere tube for
approximately 96 hours. The 4-volt “A”
battery has 2 cells and will light the fila-
ment of UV-199 tube for 200 hours.

The dominant battery

On sea and on land the Exide plays an im-
portant role in the industrial life of the
nation. In marine radio, Exide Batteries
provide an indispensable store of emergency
current. A majority of all government and
commercial radio plants are equipped with
Exides.

Exide Radio Batteries are sold by radio
dealers and Exide Service Stations every-
where. Ask your dealer for booklets de-
scribing in detail the complete line of Exide
Radio Batteries. Or write direct to us.

X1

RADID mmwmew

THE ELECTRIC STORAGE BATTERY COMPANY, PHILADELPHIA

In Canada, Exide Batteries of Canada, Limited, 133-157 Dufierin Street, Toronto
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To Our Readers Who Are Not A.R.R.L. Members

Wouldn’t you like to become a member of the American Radio
Relay League? We need you in this big organization of radio ama-
teurs, the only national amateur association that does things. From
vour reading of ()S7 vou have gained a knowledge of the nature of the
Leag,ue and what it dOF‘b, and vou have read of its purposes as set forth
on page # of every issue. We would like to have vou become a full-
fledged member and add your strength to ours in the things we
are undertaking for Amaieur Radio, and incidentally vou will have
the membership edition of (ST delivered at your door each month.
A e¢onvenient application form is printed bhelow—clip it out and mail
it today.

1924

American Radio Relay League,
Hartford, Conn.

in the American Radlo Relay League, and enclose $2 in payment for one year’s dues.
This entitles me to receive QST for the wume period. Please begin my subscription
with the. ... issue., Mail my Certificate of Membership

and send QST to the following name and address.

Station call, if any..

Grade operator's license, if any

Radio Clubs of which a member.

Do you know a friend who is also interested in Amateur Radio, whose name you might

give us so we may write to him too about the League?

- . Thanks.

SEXTON CONDENSERS
Double Knob Vernier

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

Also Made in Balanced Types
with Half-Capacity Switch
Write jor itterature and name of

aearest distributor.
The Hartford Instrument Co.
308 Pearl St., Hartford, Conu.

&
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Stock Sizes
Radion

6x7 6x14 6x21
6x101,  7x10 7x12
7x9 7x18 7x21
7x14 7x26 7x48
7124 Tx30 8x26

9x14 10x12 12x14
12x21 14x18 z

Eliminate Short Circuits
and Distortion

Any panel material which will absorb
moisture is apt to cause short circuits and
distortion. Radion Panels are impervious
to moisture. They eliminate most of the
leaks of radio frequency currents where
other materials fail.

Your dealer carries a stock of Mahoganite
or Black Radion Panels, Dials and Knobs.
Experienced amateurs and professionals,
too, demand genuine RADION. Try it and
you will notice the difference.

I ADION

Chhe Supreme Insulation

j.ook for this stamp on

every genuine RADION
Panel. HBeware of sub-
stitutes and imitations.

AMERICAN HARD RUBBER CO., 11 Mercer St., N. Y.

LWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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The gentle caim of a bright starry night

fills us with mystery. Little did we dream

a while back that today, far and wide in the unknown, thousands of voices, hurled by
electrical energy, are rushing at unheard of speed through space to all points of the

compass.

A person here, a group there—-in fact, in
a million or more homes people are
anxiously tuning in on iheir radios, grop-

If wou desire «learer reception, greater
volume and the elimination of howling and
distortions. install Jefferson transformers

ing in the air., hoping tn catch the sound

of a far away station. Scarcely a sound, in vour sef,
a slight turn, « frint noise. another ad-

Justment and then ciear and clearer comes

voices, # cuartet is singing; so clear and

distinet comes the 30ft gentle inelody

that the listeners close their eywes, the

singers seem to be in -the very room with

them.

There's a Jefferson Transformer for every
circuit.

Write for emplificaiion dein and interegiing
descriptive literatire,

Jefferson Electric Mfg. Co.
425 So. Green St. Chicago, Ill.

A cross-section cut through a receiver of the Stromberg-Carlson
Radio Head Set reveals the layer wound and iayer insuiated coils.
Stromberg-Carlson coils are wound a luver at a time with
wrapping of fough insulating material beiween fayers, and are
used exclusively in

Stromberg.Carlson

Radio Head 3Sets

This high grade c¢oil construction combined
with powerful magnets ensures permanent
sensitivity, fine tonal quality, and enables
these Head Sets to siand up under the
high plate voltages: now prevalent.
Our 30 yeurs’ experience is vour warrant
of quality and service.
Send for booklet 1029 QST, which tells
more about these superior Head Sets.

Sold by dealers everywhere

Stromberg-Carison

Telephone Mfg. Co.
1060 University Ave. Rochester, N. Y.

When ghonoxraphs were first
made thev were square hoxes

PYREX
without ormamentation. Like-

LEAD-IN
wise the first dmlz_tm;nid ous
INSULATOR :s':ra{;ht ab(‘blrl:tec:ry, i’ol:‘l shan:;e.

Beauty is a later devciopment.
Na-ald dials have soft, grace-
fui lines which makes them
very pleaamg to the eye. They

$3.75

lead in both heauty and

Complete quality. They have the right

X grip for delicate, exact tuning.

Prepaid to anywhere in . 8. ALDEN MANUFACTURING CO.

Largest maukers of Radio
Hockets and Dials in the world

P. F. BECHBERGER & CO. |
NORWALK, OHIO! Springfield, Mass
P o — Dept. M 52 Willow St.

90 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




Tungar is one of
the many scientific
achievements con-
tributed by the G-E
Research Laborato-
ries toward the won-
derful development of
electricity in America.

Tungar Battery Charger op-
crateson Alternating Currene.
Frices, cust of the Rackies
{60 cycle Qutfits)—= ampere
complete, $18.00; 5 ampere
complete, $28.co. Special
attachment ror charging 12 or
24 cell “'B" Storage Battery
$3.00. Special attachment for
charging 2 or 4 colt A"
Storage Battery $1.25. Both
attachments fiteither Tungar.

GENERAL ELECTRIC

Super-service

Wide-awake radio fans prepare for
clear reception of all programs by
keeping the stcrage battery full-
powered with the Tungar. For
super-service the Tungar is used
to recharge both radio and auto
batteries. The result is longer bat-
tery life and more “pep” - plus
convenience.

In homes with electricity Tungar

recharges the run-down radio or
auto battery overnight at a saving.
Sold by Electrical, Auto-accessory
and Radio dealers.

PAT. OFF

REIG. LS . 5
ARGER|

Tungar—a registered trade mark—is found only
on the genuune, Look for it on the nume plate.

Merchandise Department
Ceneral Electric Company
Bridgeport, Connecticut

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS
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Radio EX\AL:dlo FMcy
TRANSFORMERS
“The Heant ofa
Good Receiner

QUAL to the widest range of re-

ception requirements. Marle
Transformers amplify the weakest
broadcasting over frequencies all the
way up to 3500 cycles withouat varia-
tion. Perfect tone quality. Utter ab-
sence of howling or distortion. To
vet the most out of radio—use Marle
Transformers.

Specially adapted to the latest vir-
cuits, the SUPERDYNE, SUPER-
HETERODYNE, FOUR - CIRCUIT
TUNER,NEUTRODYNE, INVERSE
DUPLEX and any circuit that makes

high requirements of a transformer,
Type A9 Type A4 e A6
Shelltype Ratio 334 to 1 Ratio 5 to 1
Ratio 5 to 1 udio l‘. Audio
Audio F. $3.75 $4.25
$6.00
MARLE
Engineering
Comapny
Orange,

: New Jersey
Audio F

A AR e

ST TR

it

TR

Hundreds of Thousands of Satistied lisers.
Has Revolutionized Crystal Radio Reception.

MBI

FELLOWS

know that it doesn’t pay to buy cheap
stuff.  Roller-Smith 3%” Ammeters,
Voltmeters and antenna Ammeters are
not cheap, neither are they expensive.
The prices are right and so are the in-

struments.
Send for Bulletin No. AG-10, pick out

what you need and ask us to quote you.
We'll treat you right—we’re radio fans
ourselves.

ROLLER-SMITH COMPANY
16 Park Place, NEW YORK
Offices in principal cities in U.S. and Canada

IIlIIIHIﬂlllllllHIHIIIlllHIHII!HIIIHIlllﬂlllllllmHHIHH!HHHIIIIHHIIHIHIIIHHHIllllmllllllllllllr‘

lllllllllIllﬂIllllll{(lmllllllllllllll"llll!llllIlillllIH.'I}IHIEHIMIIHH.'IIHIlll.'llmi

= CRYSTAL

Fntire Surface Sensitive
The Recognized Standard Crystal
Rectitier
Used all Over The World
Rusonite

“THE PERFECT SYNTHETIC CRYSTAL"”
Guaranteed, Price mounted 50c
RUSONITE CATWHISKER 14K. GOLD
Supersensitive; will not oxidize, Price 25¢
Order from your dealer or direct from
Rusonite Products Corporaﬁon

15 Park Row, New York, N.

RADIO ‘“B’’ BA TTEI?IES
At Factory Prices
Greatest radio ‘““B” battery on market. ¥Full n

umber
QUALITY GUARANTEED; LOW-
BST PRICES; brings in concerts LOUDER AND
STRONGER; will work on any tube or loud speaker,
Order by aumber TODAY with check, money order
or pay postman C. O. D,
No. 222B 2214, volt variable, regularly $2.25. $1.$2
No. 222A 22% volt variable, regularly 3.00.
No. 245A 45 volt, 8 taps, regularly 5.50. 3.25

AYRES BATTERY CORPORATION. Clnclnnatl, Ohlo

voltage taps;

Type A7
Ratio 3%, to 1
$4.50 Radio F
Types
R1 and R2
$4.00
92 ALWAYS
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The WC-5-SW is a 4 tube set. One
stage of tuned Radio Frequency ampli-
fication is employed ahead of the de-
tector to make it super-sensitive. Two
stages of audio frequency are used
to bring up the signal strength. Uses
any type of tubes. Gives perfest con-
trol of andibility. Detector rectifies
only, Uses antenna compensating con-
denser. Only two control adjustments.
Pure negative biasing on all tubes.
thus marked saving on B Battery cur-

specialists.

224 Main Street

TUNE IN ON THE SHORT WAVE
TRANSATLANTIC MESSAGES

If you are having trouble getting the short wave trans-atlantic
signals you should have a W(C-5-SW receiving set.
practical set for low-wave specialists.
perts the WC-5-SW eliminates the trouble which transmitting
amateurs are having with ordinary receiving sets.
interested in getting better low wave results it will be to your
advantage to investigate the W(C-5-SW. Enthusiastic operators
from all parts of the country write us praising its efficiency.

WC-5-SW

Built especially for Transmitting Amateurs

Whrite for complete description and illustrated
folder on this practical set for low wave
All transmitting amateurs will be
interested in this literature.

OTT RADIO, Inc.

0,
TT

It is the most
Built by short wave ex-

If vou are

rent., Tuned Radio Frequency sharp-
est known and most selective principle
ever adopted. Plate potential non-
eritical. Mono-block tube socket. No
¢rid plate leads on audio amplifiers.
Audio amplification absolutely neces-
sary when using low efficiency receiv-
ing antenna, i.e., underground or in-

door. Mahogany cabinet, piano rub
finish. Rabbited-in panel, Split lid
cover. The price is only $85.00.

La Crosse, Wis.
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Get Acquainted

with your station

Don’t be one of those irresponsible fellows who
merely hook-up & set and trust to luck that it is
woing to work efficiently. Make sure that you are
familiar with the values of your apparatus by
intelligent measurement of each individual part,
circuit, ete.

Radio Amateur’s Practical Design Data

This new Consrad Packet has been especially compiled by Howard S. Pyle (U. 5.
Asst. Radio Inspector) and the staff of RADIO NEWS to give the amaieur the
most valuable data that will enable him to understand the design of his apparatus i.e:
Measurement of Capacity (Substitution method). Measurement of Inductance of a coil or circuit
{‘Fwo methods). Measurement of Distributed capacity of an inductance. Measurement oi Funda-
mental wavelengths of Antenna (Three methods). Measurement of Wavelength of distant trans-
mitting station, Calibration of a recelving set. Measurement oi Effective Antenna capacity.
Measurement of Antenna inductance and efficiency «.apacxty. Measurement of Antenna resistance.
Proper Filtration of the D. C. Plate supply.
I[Navy standard regenerative receiving circuit. Five Watt . W. transmitter with synchronously
rectified A. C. Plate Supply source. The Reinartz tuner. A 15 Watt C. W. Transmitter. A Spark
coil low power transmitter. Wavelengths of inductance coils. Table giving oscillation constant and ire-
quency, for Wavelengths between 200 and 20,000 meters. .{L. C. in Microhenries and Microfarads).
Table giving oscillation constant and frequency, for Wavelengths between 200 and
(L. C. in Centimeters and Microfarads). Antenna Characteristics.

All contained in a heavy manila envelope
printed in two colors, size 9 x 12 inches.
FOR SALE AT

20,000 meters.

50c Prepaid

ALL RELIABLE RADIO DEALERS Ok DIRECT FROM US.

~ The Consrad Co., Inc., 233-Q-Fulton S

Hartley circuit employing full wave self rectification. \

., New York City

NATIONAL PERFECT
VERNIER CONDENSER
TYPE DX

The National Tvpe X Condenrer is a4 thorough-
ly iested unit, designed anwmllv for radio cir-
enits where initial signal impuises ave a naini-
mum,

it hus » very high efficiency. a minimum phase
wnegie and a high ratio of maximum to mini-
mum capacity.

The zction ©f the vornier is positive rut oper-
ates with » ‘“Touch” ol velvet smoothness., 1t

is of material assistance in obtaining sharo
tuning.
Aw  Hummer sapproaches siwnal atrength -
comes wenk, Do not waste it in inferior ap-
naratus.

Sizes: 001 Mf .0005 Mf .00035 Mf 00025 Mf
Prices: 7.00 6,00 5.75 5.50

fiuaranteed tor one yvear against defects in ma-
tesial and  workmanship

THE NATIONAL COMPANY,
Engineers & Manufacturers Established 1914
Cambridge, Mass.

Complete line Radio Corporation Prod-
ucts, and popular parts for amateurs.
Maii orders given special attention.

Complete «onsultation at your szervice
for the asking.
In emergency telegraph or call 37W,

W. A. Parks.

Mational Electrical Supply Co.
1330 New YVork Avenue, Washington, D. C.

Entirely New
Principle

Premier

MICROSTAT

Trane Mark .
Super-Vernier
Rheostat

indings in parallel—one ¢ ohms
~~—0th‘l 40 ohms. Absointely noisejess.
and worth it Infinite c¢untrol. Handles any iube.
Cap. 3 amp.  Bakelite molded. Silver etehed dial.
The finest detector tube rheustat made—bur none.
LET US PROVE IT. Fully guaranteed. Ask
vour dealer. Gel our Free Bulletin No. 92,

:prrmifr Elvrtrir [ompansy

3811 Ravenswood Ave,, Chicago

$3.00 °
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'HE name Magnavox ona
I Radio Reproducer stands
for the most caretul work-
manship, highest quality of
material and also for a funda-
mental operating principle
utterly distinct from that of
ordinary "'loud speakers.”

The base of the new
model Magnavox Repro-
ducer R3, showing tone controt

Important features now offered in

Magnavox Radio—the Reproducer Supreme

HE Magnavoxelectro-dynamic

principle obviates the need of

any mechanical adjustment to reg-
ulate the air-gap or change the
position of moving parts. This fam-
ous principle of operation permits
theuseof anelectricaltone control.

This control directly affects the
character of the electrical circuit
which creates the sound, control-
ling the sensitivity of the instru-
ment and also its volume of repro-
duction.

Moreover, this electrical control
produces a great saving of current

(already reduced in the new R3
and R2 to a maximum of .6 am-
pere) for, by its action, the current
value can be reduced to a mini-
mum of .1 ampere.

The new Magnavox electro-dyna-
mic Radio Reproducers R3 and
R2, in fact, are equipped with the
first true sound controlling device
ever designed. See them at your
dealers and write us for catalog.
THE MAGNAVOX COMPANY
OAKLAND, CALIF.
New York Office: 370 Seventh Ave.

] Perkins Electric Limited, Toronto,
Montreal, Winnipeg, Canadian Distributors
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IMPROVED AND PRACTICAL

SUPER-HETERODYNE

“The Rolls Royce of Radio”
__The improvement worked out by our Chief Radio
Engineer and his staff has definitely established
the superioriiy of our Super-Heterndyne because:
1. it i’ easy to controi.
2. 1t has only two dials for tuning (which ecan
be calibrated).
3. It employs a tuned intermediate wsve am-
plifier—so
4, It is more gelective nnd more sensitive than

. other 8.H. seus.
Areal

No potentiometer is used, thereby «<liminating
#. Balancing of tubes is entirely unnecessary,

wave amplifier is controlled by a small feed
ancing Condenser practically 9. 1€ z _the
additional] Short Wave Radio krequency Am-
It permits one to balance & set mediate wave amplifier.
S #ditorial will he sent FREE on request.

a very ~ritical control. Moreover
balancing and .
7. ¥Filament control is not at all critical,
back condenser that can be permanently set
at most senaitive point.
eliminates body capacity. This and o
her exclusive features—makes this plieation. .
ot - 10. Any regzenerative or fladio Frequeney tuner
with ease and precision. Makes your A complete description of this improved circuit
work the equal of iactory experts. appeared in the New York Evening Mail Radio
All parts for this
8 Tube Set $75
Each part is absoiutely guaranteed.
The Famous 8-Tube Set

A,  Reweneration and oscillation on intermediate
HE newly perfected Shamrock Bal-
Tuned plate svstem =at the first iube sgives
coupon a little wizard of efficiency. may be used with the uyecillator and inter-
Magazine of January 19, 1924, A copy of this
Evcry part needed ia included and

built in a beautiful piano finish solid
mahogany 2abinet. Uncondlnonzﬂly
guaranteed for one Year . .........

When ordering by Mail Inciude Postage with Order

Atlantic & Pacific Radio Co.
223 W. 34th St. New York City

;

The Shamrock Kit $20

CONTAINS two of the above bulancing con-
dengsers — and  three Shamrock air core
iransformers mounted on U.S. Tool conden-
sers. Another oxclusive Shamroek feature.

Ingpect this kit ut your dealer's today.
If he hasn't it in stock, send us the coupon

Guaranteed Head -Sets

ED-HEADS" are guarane
feedradio phones. Yourun
no risk when you buy them.
Money back if, after 7 days®
trial, you're not satisfied that
they're the hesi receivers on

befow,
SHAMROCK MANUFACTURING CO.
314 W. Market St., ewarlk, N. J.

the market at the price. Why
not act right now and get a
pair? It'1l mean getting the
maximum from broadcasting

from the day you put them
into use.

Send no money

Shamrack M¢tg. Co.,
314 W, Market St., Newark, N. J. _
F ~Our guarantee of money refunded if the

Y€€yt is not satisfactory., gives you a [ree
irial over a reazopable period of time,
Guntlemen: Scid me prepaid one Shamrock Kit,
upon receipt of which 1 will pay postman $20.
Name
Address.

Dealer’s Name.

|ECEIVERS

NOW READY
The new '24 Model F '.['he new *‘Red-Head" Ir.
$6.50 Compicta | $5.00 &ompets
“Red-Heads" sent prepaid on receipt of price if
7ou are unable to get them at your dealer's.

The NEWMAN.-STERN COMPANY
Dept. 0 8 Newman-Stern Bldg,  Clevelandi

Shamrock—for Selective Tuning
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NOT CLAIMS —
JUST FACTS!

THORDARSON
Super
Transformers

AUDIO
FREQUENCY

31, to 1 RATIO....... $4.00
6 tolRATIO....... 4.50

HEvery manufacturer claims that his product is the *‘best” in the world. But
the quality of scientific apparatus is not a matter of c¢laims and opinions, but of
facts.

CUTTING & WASHINGTON

KENNEDY
ZENITH

are the names that rank supreme in the receiving set world. The superiority of their
apparatus does not depend on opinion, but is the resuit of careful construction and
scientific selection of parts. All three use the Thordarson Super Audio Frequency
Amplifying Transformer, for, after exhaustive tests, it was found to be the most
in keeping with the high guality of their seis.

AMATEURS READ THIS

McMillan, preparing for his North Pole expedition, sought the most efticient and
durable radio equipment obtainable. His engineers specified Thordarson transmis-
sign ‘equipment because Thordarson can- be relied upon for serviceable distant trans-
mission.

‘When selecting your apparatus hear in mind the choice of these experts.

o

CHICAGO — ILLINOIS
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We Thank You, Mr. Cockaday, For This Compliment !

A-—inductance coil;

{Any standard make of high-voit-
age mica condenser can be used in
place of the home-made one);
C—-grid condenser, .0008 wmfd. (Not
critical, a .0005 mfd. can be used);
D—Ward Leonard resistance, 7,000
ohms;
E and F—filament rheostats (resistance
values to suit tubes used);
G—honeycomb coil, size 1.200, used as a
radio-frequency choke;
H and f—vacuum tubes,
tubes or UV-202 tubes can he used;
J—Acme double-coil iron-core choke, 114
henries, 150-milliampere carrying
capacity:

HOW TO BUILD AN AMATEUR TRANSMITTER

*By Laurence M. Cockaday, R. E.
Cost of Parts: about $150.00

Transmitting Range: about 25 miles
HERE ARE THE ITEMS YOU WILL NEED—

Be—antenna fixed condenser, .0015 mid.

either VT-2

K——Fedel}zl paper condenser, No. £58-B,
©«r m
L—{ieneral Radio hot-wire ammeter,
scale rendmg from O to 2.5 amperes
(for mounting on front of panei);
M—~Century buzzer (H-F);
N—asingle-circuit jack (well
type):
O—single-turn modulating loop wrapped
tightly around inductance coil &g
P-—composition panei;
two switch levers;
cight binding posts;
twenty switch points
swnch stops;
inet;
EE:CO 350-VOLT MOTOR GENERATOR;
DPDT starting switch, 25-ampere carry-
ing capacity;
connection wire, solder, etc.

insulated

and four

TRADE

“ESCO

MARK

FOR QUALITY
ELECTRIC SPECIALTY CO.

225 SOUTH STREET,

STAMFORD, CONN., U.S.A.

Pioneers in Devvlopmg High Voltage Wireiess Apparatus

¥ Reprint by permission of

“POPULAR RADIO"— March, 1924 Issue,

JUST OUT

-——the type
R-100

LONG WAVE
RADIO FREQUENCY TRANSFORMER

4,000 to 10,000 Meters
{76 to 30 K.C.)
Suitable for all long wave radio frequency circuits
such as Reflex, Heterodyne, Ultradyne, etc. Designed
by the same cngineers who created the ceiebrated
All-American Audio, Radio and Power Amplifying
Transformers. 1’laced on the wmarket only after
long aud thorough tesis, Again All- Amencans lead.

RAULAND MFG. <CO.
2650 Coyne St., Chicago

Windings o/f
valremely low
capva Nlance,
))rrma'rlu treat-
ed and fm-
pregnated.

Housed in a
handsomely
nickel - plated

4 merican
Anudio [re-
quency 'rans-
jormers -~ to

{ngure case of
assrmblu

and

Sk ielded to

shell of  sawe prevent inier-
vhusical de- stage coupling
mgn ¢ s All- or reaction.
98

ALL METAL C'?V!ll

CRYSTAL
13 REMOVABLE
& REPLACEAB

GUP TURNS
1S ADJUSTABLE

. CAT WHISKER
URNS & IS
EMOVABLE

eAsity o
MOUNTED ' 3
SPECIALLY ADAPTED
FOR REFLEXWORK
THE “LINCOLN” ENCLOSED
FIXED ADJUSTABLE DETECTOR
New. Wonderful. Funs wildly enthusiastic.
Kills wour reflex troubles. Brings in distant
atations joud and clear. I'rice only $2.00. Ab-
solutely guaranteed for one vear. Ask your

dealer or write--today. Jobbers and dealers:
wire or write. Mention this ad. Address dept. K:

LINCOLN MFG. CO.
Los Angeles, Cal.

ALWAYS MENTION Q

RADIO MASTS

Fabricated steel masts, the self-supporting kind.
The most beautiful masts to be found. The hest
job for supporting antenna properly. Fach mast
cauipped wich cable and masi-head pulley. No
ssuys, no platforms., no necessily for elimbing up.
PPatents pending. Write for prices and describe
your antenna,
WHITTLESEY ENGINEERING CO.
Cleveland, Ohio.
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CARDWELL
CONDENSERS

Code Capacity Number of List
Number Plates Prices
141-B 00025 11 $4.25
152-B 00035 17 4.75
123-B 0005 21 5.00
137-B 001 41 6.00
*147-B 00043 43 15.00

*Double spaced, (8000 volt minimum breakdown), Transmitting
Condenser.

CARDWELL

Audio Transformers

124-B Audio Frequency Transformer, First Stage (ratio approx.
9.to 1) $5.00

139-B Audio Frequency Transformers, Second Stage (ratio ap-
prox. 4.8 to 1) $5.00

Order through your local Dealer

81 Prospect Street, Brooklyn, N. Y.

THE ALLEN D. CARDWELL MFG. CORPORATION |

l
|
|
|

I
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ATTENTION AMATEURS!!

Radio Corporation of America Transmitting Material
at Greatly Reduced Prices.

QUR
ATV ARTICLE LIST FRICE
P 1016 Power transformer 750 Watts $38.50 525.00
UP 1368 Power transformer 325 Watts 25.00 17.00
UP 1626 Filter Reactor 160 Mills 11.50 &.00
UP 1627 Filter Reactor 300 Mills 16.75 11.00
UpP 415 Plate Circuit Reactor 5.75 2.00
PX 1638 Chopper Wheel 7.25 4.00
UT 1643 Magnetic Modulator $.50 6.50
JT 1357 Magnetic Modulator 12.00 9.00
UT 1367 Magnetic Modulator 17.00 14.00

PT 8537 Filament Rheostat (for large transmitting
tubes) 10.00 6.50
IC 1831 'lransmlttmg (‘ondenser 9.00 5.00
UM 530 0-2.5 Radiation Meter £6.50 2.90
UM 533 0 -5 Radiation Meter $.50 2.90
81 RCA Mesco Key 3.00 2.00

UC 1846 Antenna Series Condenser (tested for

10,000 voits) 10.00 6.00
UC 487 Faradon Condenser (750 volts .5 MF) 1.00
Uc 489 fFaradon Condenser (1750 volts ,5 MF) 1.28
PR 535 Rheostat 33 OHM 3.00 1.60
PR 539 Rheostat 6 OHM 3.00 1.60
PR 536 Potentiometer 200 OHM 2,00 1.50
RCA Marconi 18” Micarta Insulators 40
Westinghouse TYPE SA Lightning Switch 2.28
Western Electric 50 Watt Tubes 28.00
Western Electric 250 Watt TYPE I Tubes 110.00
Kenotrons No. 217 20.00

A large guantity of CW aund 500 cycle transmitting material on hand at very
iow prices. We also expect a lot of 0-500 0-250 Milliameters and 0-1500, 0-1000

Voltmeters. TROY RADIO CO., INC-,

1258 St. John’s Place, Brooklyn, New York City. |

Telephone Decatur 6139 J !

“RADIO CALL PINS”

IAW IRRM TN T 17 2AX
FB ' — i

—and when it comes to selecting
condensers, there is no need for
deliberation. Of course, the
choice is

are but
a few
that
wear
them

-

{ I‘wlr*e m'zual size)
L'ut Your Call In Gold On A 50 Watt ‘‘Bottle”
Pins FB

MO- ur R. C. BALLARD, 9FZ or money
Satisfy the inost exacting—accurately | 1202c W Qregon St., Urbana, Ill.
spaced, permanently adjusted, afford a
high maximum to low minimum ratio. -
There is absolutely no iron used in any P
hearing or other part of the condenser. ower Vacuum Tubes
Ask your dealer or write for complete literature ! Your Repair Work Solicited
AMSCO PRODUCTS, inc. |
Broome and Lafayette Sts, New York City GRAY AND DOANE

Box 563, Orange, Texas
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Newark Works

TYPE PI TYPE PX-3 TYPE PX-2

Handy Instruments for Everyday Use

Do you dig things out for yourself? Are you a man who likes
to charge your own battery, know how your radio set operates
—o0ne who enjoys experimenting a little with electricity ?

How would you like to have & meter to enable vou to charge
your battery correctly—an instrument that will save you money
on your radio tubes, and is just the thing for amateur experi-
menting? How would you like to have one instrument that
can do ail this?

You have your choice of a PI, PX-2, or a PX-3 instrument.
You can put them in your pocket.

PX.2 and PX3 instruments operate on the same principle as the
larger and higher priced instruments and are extremely ac-
curate. Shocks and vibrations have no injurious effects. The
cases are of acid-resisting composition, making them particular-
ly desirable for battery testing.

PX.5 has an external zero adjuster. two ranges of readings and
other refinements. It is larger than the PX-2 and, because of
its larger dial and mirror scale, can he read with greater ease
and accuracy. Both PX-2 and PX-3 can be furnished for radio
high-frequency work.

Where high accuracy is not required, the PI instrument has a
wide range of applications. It operates on a much simpler
principle and is very rugged. The zero-center scale arrange-
ment makes this instrument especially suitable as a polarity
indicator.

Westinghouse Electric & Manufacturing Company

Newark, New Jersey




find Guarantee You in Writing 2 Years of Botter Battery Performance

STA-RITE RADIO BATTERIES are made especially for Radio and the big saving is made possible
by coming direct to you instead of thru distributors dealers #tc Hoxes aro mide ot ouk finisned
in mahogany and the piates very thick and will glve a steady discharge over a long period. No
prewlums, just good honest battery value.

TRY TO BEAT THESE PRICES

2Vt VD1t 4,00 ot 50 Anph. - S 7.30

4 Yolt for ?-‘_’-199 ][][j 6ot 100 * - 10.00

orubes - BVot120 * . 12.10

Blass Jars, Heavy Plates—- 4 gn 6 Yot 150 « 14.00

Gase of 12 Cels 24 V. - 6 Yolt 200 ™ - 17.00
Got Yours Today — NOW — Sand Noe Money

The baiteries are fully guaranteed in writing and shippeil subject ta exanination

on the day your order Is received  You pay ondeilvery ordeduct d per cent it rull
cush nevow pantes order. ¥ ou may deduct 10 per ceut 11 twWo of ot wie videred
at one time N
STA-RITE BATTERY CO. “DEPT. 13" LOUISVILLE, K%

NEUTRODYNE

5 TUBE KNOCK-DOWN
NEUTRODYNE SET

with blue print. drilled and engraved panel,
Every part needed to build this set is inciuded
as tollows:

4 Neutra-Conils, silk wire wound
on all genuine Bakelite iubes, :2595
R f

! Accurate Durable
5 Variable Cundensers, high CompaCt Always Reliable
grade  capacity  L000875H I

Mounting Brackets—Neutral- ENCLOSE POSTAGE
izing (ondensers WITH ORDER End Plate Of Ce}oron

isets of parts
with glass l)wls-c'trxc). 5 Bakelite Sockets, One 20
ohm Rheostat, One & ohm Rheos Two shield-

‘Transformers, & Dials, & Mica Fixed LO‘V Dielectric Losses

:d Audio ]

Clondensers (capacitiex 006, 001, .00025), |

F‘ubulathmri rl'T‘k snd glmmtt;mz i Hinriirr\\y I‘DO /4 Guat‘anteed

Posts, Lugs, O lengths us ar, I lengths - ] K

Spaxhetti, | Punel tdrilled nnd aeatly en- USE Vernier Cap. .00057 Mfd. (24 Plate)

graved), HBlue Print (large, with complete and or

};‘r:cr:l:gr:;l;iﬁmw. I i:opper Sheer, 1 Print for Plain Cap. .00055 Mfd. (23 Plate)

For Superhet S i

We guarantee these parts to be the hest D pler eNerodi\:‘lne leper_dy:;‘e anerle

quality money can buy, irrespective of price. uplex New Four Gircuit luner. l

READ THE FOLLOWING NEWS ITEM FROM ndenazrs ol Recommended Capacity Jlor, ther
“FINANCE and COMMERCE'’ i 1ail - ) FroeR by le ]

radio retailers,

At last, however, the vrice objection has been Write | S
wvercome. Naturally it was one of the oldest rite far Fookict

ol radio tirms, one of the aubstantial units in

the radio waorld, that brought this =zbout. U, S, TOOL COMPANY, INC
The Atlantic & Pacific Radio Company sel its 112 Mechanic St., Newark, N. J.
technical department to waork upon this pro- ’

blem of producing & neutrodyne set tn he sold
at & moderate aost,  The radio world. as &
sexult, has  just weleomed the aunouncement

by the Atlantic & Pacific radio xiores of c¢om- R A I) I O P A N E I g
blete parts for a neutrodyne s=et, the “Net of

Heart's Desire” uf the incredibly low price of Cut exastly to size and o guaranteed 12 honr
95, shipment. " thick .01lc¢ per square inch.

‘ti;’uk u%}: Made of fhe highest grade black

s ° . fibre is materinl possess eleetrical strength
Atlantic & Pacific Radio Co. . bennsis renian

0 volts per mil, is inexpensive, nunhrexkable,
to work and takes = fine finish, We pay

223 W. 34 St. New York City

HAUIO INSTRUMENT & PANEL CO0., 564 W. Monroe 3t., Chicago, Il
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TRADE  MAan

Par. Appld for TONE FILTER
. An Old Principle—With A New Application!

Would You Like To—
1. Lengthen the life of your headset or loud speaker?
2. KNOW that your head set or loud speaker is always properly
connected?
iJse your headset as a loud speaker without injuring it?
Remove the inherent rattle from your loud speaker?
Improve the articulation of your headset or loud speaker?
IJse less current from your B Battery?
Insure your headset and loud speaker against injury from ex-
cessive B Battery voltage?
ALL OF THE ABOVE ARE POSSIBLE WITH THE VOLT-X FILTER.
Leading Engineers have approved it; some of the most expensive re-
veiving sets and loud speakers include the principle; every set should
have a Volt-X Tone Filter. .......c.ciiiiiiiin . Price $2.50

o
i)

=~ S8 T §

Ball Bearing— Variable Grid Leak

Range—1%% —to 15 megohms
Once Set—it **stays put”

(Operation smooth—Resistance unit cannot
wear or tear

1. Metal Case
2, Compressor
3. Insulating Bushing
. 4. Metal Cap
5. Compression screw
6. Screw Cap
7. Steel ball
8. Insulating thrust plate

9. Resistance unit (tubular)
10. Ball tfollower.
Price $1.00

Sold—Through The Jobbers—By

BURTON-ROGERS CO.

26 Brighton Ave. Boston, Mass.
Distributors for
HOYT—-Radio Peep-Hole Meters
“B” Battery and Dry Cell Testers
Switchboard Meters

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS



HEATH’S

Radiant Condensers

A condenser short circuited will create
no end of trouble. Better to think of the
I?Iaters first and buy a_ Heath Radiani
{Condenser, with the lERMANENTL
F-L-A-T Plates. Whrite |
[»Ouklet and Name of Nearest
MICROMETER VERNIFR
LIST PRICES
VYernier Type
All including 2%
dial and knob.
13 Plate
Plate, &
36.50,
Plain Type
Mtd. Cap.
11 Plate upprox.
0.00026—$2.30
17 Plate dpprox d
).00036—3§2.56
25 Plate approx.
0.0005—%2.90

7
|
|
|

A practical,
authorltatwe book on & Plate o

0.001—33.30

RA . : Io fl}enuir;; Con&e‘nsibe Dials 65 ets. Extra.

! Jobbers and Dealers: Write [lmmediately for

: Prowosition,

itrwihe HEATH RADIO & ELEC. MFG. CO.
Campiled by HARRY F. DART, E.E. 207 First St.,  Newark, N. J.

formerly with the Western Electric Co.,
and U. 8. Army fastructor of Radio
Technically edited by F. H. DOANE
VERY member of the Anierican
Radio Relay Lcaque should have a
copy of this I. €. 8. Radio Handbook.
Price only $1. Written, compiled and
edited by practical radio experts of _ 10 Days Money Back Guarantes
national reputation. A handy refer- 22 St A
ence book that will help youn improve C.C.ENDLY MANSul;fEiD,V&'.
your sending and receiving apparatus.

“ WARRANTED ”

~ Audio Transformer
MTD. $2.00 UNMTD. $1.48

Explains the operation of dozens of 2650 MILES
circuits.  Filled with interesling ox. (;{N ONE TUBE, fgroadca*r'ilnﬁ from A'lsr:i"c “fmslt
] N evicn, Caniada. Cuba an awaii, beard in Cali-
periments.  Note this list of contents: fornia, Ly users of the CROSS COUNTRY R~
Static strays, dynamic eclectricity, CUIT. Atlantic Coast users hear California, Runge
electron theory, clectrical measuring due ta mplicity of set  and  operation by oue
devices, magnetism, circuit efiects tuning control. Jasy and cheap in buiild by =any
and co-efficients, condensers, coupling, novice. Dry ecell tubes may he used. (omplete
transformers, aerial systems, wave- understandahle insiruction, full size panel layout,
fength formulae, direction finding, bat- nssembly photo, ete. Postpaid, 25 cents: stamps
teries of all types, generators and accepted. .
motors, radio devices, detectors and Box Q-117 VESCO RADIO SHOP Oakland, Calif.
tran;mxtters{lxelays, phones land mi- D S e
crophones, filters, commercial receiv-
mz sets, formulae, symbols and defi- }IUNDREDS OF RADIO FLANS
nitions, regulations, etc. Are vaving money ]),V buying their radio
Send the coupon to-day with $i and get this supplies from us.

g14-page [ C. S. Rudio Handbook. Money back Send stamps for large radio catalog.

o e o o e et TEAR OUT HERE +m o o e e — o 24 HOUR SHIPMENT

j INTEENATIONAL CORRESPONDENCE $CHUOOLS { THE CUT RATE RADIO CO.
Box ¢132-8, Scranton, Penna. 5 ;
' . 0. 2 wark, N. J.
! [ enciose Ome Trollar,  Pleai: wnd me—-post- ' P. O. Box 47 Newar '
| vrid—the 5ld-page I, (.. &, Radlo Handhook, [ R
“‘t“rli (\;mliersvmu that n‘h‘\ inmk noy r.{m.n;:z\y ==
satistied y return thig hoe vitht five
f AT A ﬂ Genuine
] | Western Electric VT-2 Tubes
I INBIMO. .ottt vent i ssstrenassvaeraaessteae s s eesss sessesassnessrmasasssns sssesh l $7~45
] ] Send 10¢ for copy of new 54 page
{ Addromsr S RADIO CATALOG
b eme covm o e o e o e e e e e e o J— CHICAGO SALVAGE STOCK STORE
| 509 S. SBiate ft., Dept. Q-6  Chicago, 1.

104 ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS




Jubilier Condensers
Standard for Radio Transmitters

Type 577 and 580 condensers are recognized as
standard equipment for Low Power Tube transmit-
ters, and Precision instruments because of their ac-
curate, permanent capacity and low loss.

Capacity in mfds. Voltage Capacity in mfds. Voltage
.00025 1000 001 5000
0005 1000 002 5000
.001 1000 005 2500
002 1000 01 2500
005 1000 .02 2500
0075 1000 .0003) These 3 capac-|
.01 1000 .0004 }ities combined in{5000

.0005]one condenser|

Complete information will be supplied on request.

DUBILIER CONDENSER AND RADIO CORP.

42-50 WEST FOURTH STREET, NEW TORK

ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 105



HAM-ADS

Six cents per word per insertion in advance.
Name and address must be counted. FEach
initial counts as one word. Copy must be
received by the 1st of month for succeeding

month’s issue. NOTE NEW CLOSING DATE.

A »B” BATTERY WITH 4 CONSCIENCE--BUILT
OF FULL—O—FPEP EDISON ELEMENTS TO LAST
YOU A LIFE TIME. 42 CELLS #3.50,
100 VOLTS, 78 CELLS $15.00, 130 VOLTS, 102
CELLS $19.00, 150 VOLTS, 117 CELLS $22.00.
COVERED CABINET OF FUMED OAK ASSEMBLED,
LARGEST EDISON ELEMENTS WIRED WITH PURE
SOLID NICKEL, NON—FLOATING PERFORATED
HARD RUBBER SEPARATORS & BANDS, GENUINE
EDISON ELECTROLYTE (THAT'S NO LYE), WHITE

SEALING OIL, TEST 'TUBES FELT PACKED,
CRA'EE](): FOR SAFE SHIPMENT. CELLS ALONE
15

WILLARD COLLOID RECTIFIER $2.00
JUMBO COLLOID £3.00. .TUNGAR HIVOLTM..E

CHARGERS & PARTS. INSTRUCTION SHEET
ANNEALED GLASS TEST TUBES lNDlVlDUALLY
WRAPPED, % =x 6" 3¢, 1” 4¢, 14” x 77 7c (FLAT

BOTTOMED) 999% PUREST SOFT DRAWN S()LID
{NOT PLATED IRON) NO. 20 NICKEL WIRE F
CONNECTORS 1l»c FOOT PREPAID. PERFORATED
HARD RUBBER SEPARATORS ':c. GENUINE
EDISON ELECTROLYTE (THAT'S NO LYE) 5lb.
CAN $1.50, PURE POTASH 8ac Ib. TYPE A EDISON
ELEMENTS 6¢ (SPECIALLY TREATED TO MAKE
DRILLING EASY), DRILLED 7¢, WIRED WITH
SOLID PURE NICKLE 10c PAIR TYPE G ELE-
MENTS 4¢ FAIR, 2 POSITIVES 1 NEGATIVE S5¢,
2 POSITIVES 2 NEGATIVES 8c, SAME IN HIGH
CAPACITY UNIT DRILLED AND CUT READY TO
WIRE 10c, ALL PARTS AND SOLUTION FOR
HICAPACITY CELL 17¢, SAME WITH ELEMENTS
DRILLED AND CUT READY TO WIRE 19¢c, WIRED
AND ASSEMBLED 24¢ A CELL GREAT FOR
!’RANSMITTERS POWER AMPL]FIERS, SUPERS.
FOR 250 WATTERS AND SUPERS—A
CELL OF 6 A ELEMENTS IN 114”x7”
BOTTOMED GLASS CONTAINER, SOLUTION AND
ALL PARTS READY TO WIRE 30¢, WIRED 35¢,
3000 MILLIAMP HOUR CAPACITY. SAMPLES 3
& G CELLS 25¢, SUPERCELL 35c. FRANK
MURPHY, RADIO aML 4837 ROCKWQOD ROAD,
.LEVELAND OHIO.

A BRIGHT AND SHINY AERIAL. GLISTENING IN
THE SUN, NOT ONLY ATTRACTS TH BUT
THE SIGNALS AS WELL. PROVIDES A CLEAR
TRACK FOR YOUR SIGS. OTH COMI G AND GO-
ING. NO. 12 SOLID COPPER ENAMELED AERIAL
WIRE STAYS NEW, DOES NOT BECOME BIRTTLE
WITH AGE. LOWEST HIFREQUENCY RESIST-
ANCE OF ANY AERIAL WIRE SOLD. EASY TO
HANDLE, DOES NOT WRAP AROUND YOUR NECK.
ic_ FOOT PREPAID TO YOUR STATION. DON‘T
LET EM FOOL YOU—NOTHING JUST AS GOOD AS
GENUINE OHIO BRASS CO. PORCELAIN ANTENNA
INSULATORS, 8” %5¢, 10” (GLAZED ALL OVER)
$1.56 PREPAID STAND 3000 Ibs. PULL. CORONA
BUSHINGS WHEN REQUESTED. CORON.
SHIELDS $1.00 ATTACHED. SNAPPY SHlPMENT
ON 0Bz & WIRE. SILICON STEEL TRANSFORM-
ER PUNCHING 25¢ Ib. (NO CUTTING TO ORDER).
EVERYTHING FOR THE TRANSMITTER. RADIO
BML 4837 ROCKWOOD, CLEVELAND, O.

F‘EUBBER STAMP with iarge call letters 50c; Radio-
gram and Relay Kadiogram blanks 2Z5¢ per hundred,
Stock Post Card 60c hundred. .Send us your orders.
((‘arohna Printing & Stamp Co., Wilmington, North
arolina

WHILE THEY LAST: A few 50 watt power trans-
formers feft, $7.00. For 5 watt tubes. 375 volts
each side of center tap. .Filament winding 10 volts
with center tap. .Scnd money order. .If not satis-
factory. may seturn within ten days and receive
money hack. .Fair enough! C. C, Endly, 22 Sturges
Ave., Mansfield, Ohio.

NAVY TYPE CW 936 transmitter and receiver com-
plete. .Includes receiving and transmitting cabinets,
power amphﬁer, ioud speaker, two generators and
switchboard. remote control box, 5 VIl and 3 VT 2
and phone transmitter. $150 wrthout bhatteries, $225
with Edison Storage Batteries and Tungar c<harger.
8. Miller, 303 Fourth Avenue, New York.

106

ALWAYS

EMPIRE CLOTH FOR INSULATING THAT NEW
TRANSFORMER. ONE SQUARE YARD $2.00 HALF
$1.00, QUARTER 60¢, FOURTH EDITION LITIZENS
RADIO CALL BOOK JUST OFF THE PRESS, WRITE
FOR YOUR COPY, PRICE 50¢ FLUS POSTAGE ONE
POUND. ARE YOU USING HEISING IN YOUR
FONE SET? WELL YOU NEED A REAL HE CON-
STANT CURRENT CHOKE, GET AN ACME DOUBLE
COIL 1Y% HENRY 500 MILLI $8.00 MAGNET WIRE

No. 10 DCC 55¢ L.B., No. 12 DCC 60¢ LB. No. i5
DCC 65¢ LB. AS MUCH OR AS LITTLE AS YOU
WANT., EQUIP YOURSELF WITH THE “BEST”

ANTENNA, PUT UP_SOME No. 12 SOLID COPPER
ENAMELED SELLS FOR 1¢ PER FOO1, AND HAVE
DONE WITH THE HIGH RESISTANCE RADIATION
SYSTEM. ENAMELED WIRE AND OHIO BRASS
INSULATORS WILL PUT YOU IN 4 (CLASS BY
YOURSELF, B 8”AT 75¢ AND 10” AT
$1.50. ALUMINUM?2?272?2?7 HECK YES, LOTS OF
IT. S$SAYS 5AJT—BY WSING YOUR CHEMICALLY
PURE ALUMINUM AND bHE T LEAD, MY NOTE
ON €W SOUNDS TERY PLATE
SUPPLY. ALUMINU LL
SOUARE FOOT, SHEET LEAD 30¢
LBS. TO SOUARE FOOT. GIVE US
ORDER, WE GIVE REAL SERVICE. .THE ONLY
HAM STORE IN THE FIFTH DISTRICT. FORT
WORTH RADIO SUPPLY CO., 104 EAST 10TH ST,
FORT WORTH TEXAS.

MAGNAVOX R3 or ML Latest nutlonally advertised
reproducers. .List $35.00 Introductory $25.00 The
factory sealed carton is your guarantee. Radio Central,
Dept. ), Abilene, Kansas.

$12.EACH takes Ohio or Wagner 110 volt nxty cvc‘ie
eighteen hundred P.M. motors built in ') H.P.
frames, Can be used as power inotors. Typ G.
Edison elements per pair 3%3¢ Highest quality i8¢
x 6” test tubes $3.00 gross o Perforated hard rubber
separators [i4c. No. 20 99% pure nickel wire $1 ‘io
per hundred feet. 25% off on 4 new Acme ! and Y/
K.W. Plate transformers. hunley Elertrlc Company,
inc.., 2685 Main St., Buffaio, N.

' RADIO GENERATORS— 500 Volt 100 Watt $28.50
each Battery Chargers $12,50. High Speed Motors.
Motor-Generator Sets, all sizes. Motor Specialties
Co., Crafton, Penna.

SELL: Grebe RORN, forty dollars; CR3 and RORD

Amplifier, hundred dollarv R2 Magnavnx, twenty
dollars. A. W. Hyuds, Seward. N.
WANTED: ANl AR.R.L. members to know that we

have a complete stock of radio parts and give mail
orders special attention. Write phone or wire. Hard-
z‘tocg Mfg. Co., Radio Division, ¥K.F.J.L., Ottumwa,
owa,

FIFTY ASSORTED FLAT HEAD solid brass machine
screws, nuts, washers, copper ilugs, f50c. Eight
initial binding posts, set 80c Twelve nickeled bind-
ing posts §0c. All three items $1.50. RADIO LIST
for stamp. All prepaid. Stamps accepted. Kladag
Radlo Laboratories, Kent, Ohio.

FOR SALE: Grebe CR3, 3 circuit long wave tuner
and RORD, 100 Watt transmitter with transformers
Write for guotations. 9YAK, Yank-

and r_ectiﬁer.
ton, 8o, Dak.

ALLS HEARD POSTAL CARDS (for DX reports).
Send $1.00 with your name, address and call letters
for 100 ($1.75 for 250) printed report postal cards
with large red call letters. Complete form for de-
scription of your station, etc. State if member of
A.R.R.L. Cards also printed to order—prices on ap-
plication. Twenty-four hour service. Samples of
our complete tine of cards, radio stationery, etc.. on
request. Printed by %AVO0, member A.R.R.L. Radio
Print Shop, Box S82, Kokomo. Indiana.
SELL~-Kennedy type 220 Receiver and type 525 Twa
Stage Amplifier $125.00 f.0.b. Middletown, Conn.
Cecil Wm. Kieft.

WESTINGHOUSE RC——Abeoiutely new and guaran-
;\zed in perfect condition $85.00 F.dith Larson, LeRoy,
inn,

WANTED Loud speaker and storage
radio receiver in exchange for %60.00 equity
Salle Industrial Management Efficiency
506 Austin' Ave., Abingdon, Ill.

MENTION QST WHEN WRITING TO ADVERTISERS
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QSL CARDS 500 POSTAL SIZE PRINTED IN BLACK
iNK WITH LARGE RED ¢ALL LETTERS #1.00:
500 GOVERNMENT POSTALS $8.50. NOT OVER
TEN LINES €ASH WITH ORDER. 8Y A.R.R.L.
it MBER. CURTIS, 1109A EIGHTH AVENUE,
FORT WORTH. TEXAS.

HAM BARGAINS ONLY, from 3BOV! CW & Fone
Transmitter, reaches 100U Miles using One 5 Watter.
S5¢t with Tube, $20; Rotary (6V) Spark Gap with
Motor, speed as 7;, horse $5; Large Wound CW In-
ductance $3; 2 New ¥T2 Tubes $6 each; Battery
Charging MG Outtit $20; Radio MG Set $25; 2 Filter
Condensers 1 MF $1 ecach; Key $.50; 3-1%4V. Mer-
cury Tudes, §3.25 exch New; Brandes 50,000 Ohm
Navy Headset $5: Detector & 2 Step Amplifier-in-
closed $20; Ultra Audion Tube Set $7; Varicoupler
Mounted $3; Chelsea Dust Proof 43 Plate Condenser
$3; 3 DX Radio Frequency Transformers for HAM
Meters, with Base $4 each or 3 for $10; 3 Amsco
Compensating Condensers $2 each or 3 for $5.00. 1"
Radio Spark Coil $2. Minor Apparatus also inciuding
Tait & Kent Dials; Honeycombs with Mtgs; Switches;
Rotors; Stators; etc. at Great Savings. .S. Strobel;
2923 N. 6 St., Phila, Pa.

GREBE OUTFIT NEW, Cr 3-—$40.00. Rorn tuned
vadio frequency $40.00; Rord detector, two audio with
tubes $60.00 Osborne Conrad, Stillwat Minn.
FOR SALE-4EL’S complete transmitter. Two fifty
watt tubes plus sockets, $38.; Plate transformer, 500
watt 3000 voits, variable, $20; Filament transformer,
200 watt $10; Jewell ammeter, $8; Voltmeter, milli-
ammeter, both $8; ¢ (Mfd., {750 volts condensers,
$1.50 each; home-made (50 Henry) choke, $6. I..
Hahne, 8 West 43 Street, Savannah, Ga.

WANTED: Grebe K(IRK amplifier. Ernest Thornhill,
Muncie, Indiana.

SELL: 900 cycle 200 Watt generator, transformer, and
two .004 mica condensers, $25. Andert, 2017 Market
St., San Diego, Cal.

BUY TRANSMITTER: CW and Phone. Must be in
Al condition and worth the money. R. B. Hannah,
Lorenzo, Tex.

LARGE SIZE: Edison Elements, 3Y.¢ pair, Drilled
41%4¢ pair, Original Separators included. John Evans,
Springiield, Mo., Route 7, Box 841.

FOR SALE: Fifty Watt, Panel Mounted Tr;nsmitter.
Write 9BUJ.

U.S.N. COMBINATION RECEIVER TRANSMITTER:
Cutting and Washington hoat set in brass bound

trunk. Cost Government $800. I[deal for experi-
menters. Price $95. M. Applegate, 1010 Bergen St.,
Brookiyn, N. VY.

UKIW. 500 cycle Generator $60, 1 HP

UV2i6 KENOTRONS—-New $6. Used $4. SAND.

MASTER RADIO CODE in 15 minutes. ‘Ten word
speed 3 hours. Qur students made these world re-
cords. Previous Failures who tried all known methods
have thanked us for License. ‘To hesitate kills speed.
To master Code our way kills hesitation; gives speed.
Cudg instructions that instruct only $2.00. Infor-
mation free. Dodge Radio Shortkut, Dept. SC, Mama-
voneck, N. Y.

WONDERFUL BARGAINS IN RADIO APPARATUS.
We are ciosing our resident radio school and are dis-
posing of its entire apparatus at these amazing re-
ductions: QOne $80 Grebe ‘Type C.R.8., 150-100 Meter
Receiver, now only, $40; One $25 N.R.l. Single Circuit
Receiver, ior $12.50; One $22.50 DeForest P.500
Aud.iun Panei for $15; OUne $17.50 DeForest P. 401
Audion Panel for %11; Four $2.50-100 Amp. Light-
ning Ground Switches for $1.50 each; Seventy-five
$1.25—300 turn unmounted Honeycomb Coils for
75¢ each: three %3.50 Murdock Double pole Double
Throw Antenna Switches for $2. each; Six $1.10 5000
ohm ‘Transmitting Grid Leaks for 50 cents each; Four
$2.50 Essex Meter Double Slide Tuning Coils for $1
cach; One $270, 20 Watt DeForesi Tube Transmitter
for $75; One $350, 500 Volt D.C. Motor Generator
{110 Volt D.C. Motor) for $100; One $1.50 5”, 100
Turn Variocoupler for $1; One $750, 600 Meter
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