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For Transmitting as
well as Receiving

Ray-0O-Vac Radio Batteries Give a
Steady, Uniform Voitage and Have
Exceedingly Low Internal Resistance.

I B

Transmitting makes rigid demands on
the current supply. Any diminution or
unevenness in current affects the beat
of your wave and lowers vour chances
of having yvour call picked up.

That’s why so many amateur trans-
mitrers use Ray-0O-Vac batteries. These
batteries deliver a steady, uniform volt-
age that makes better transmission
possible. Because they have low in-
ternal wesistance, they deliver signals
free from distortion.

And Ray-O-Vacs have staying power
in this work, too. It is not unusual for
a Ray-O-Vac 2214 volt B battery to

i 2

wear down to 17 volts without distort-

&

ing signals. Other sizes and types are
equally long-lived.

No less a radio authority than Dr.
Lee de Forest—the father of radio
broadcasting—uses Ray-0O-Vacs in all
his experimental work.

At the 2nd Radio World’s Fair at
Chicago all the amateur radiograms
that were sent out were by transmitters
using 540 volts of Ray-(>-Vac No. 9303
B batteries. Aftersix daysof practically
continuous use from 2:00 to 11:00 P. M.
each day, none of these 12 batteries
showed adropinvoltageofover1}s volts.

Keep your apparatus equipped with
Ray-O-Vacs for all plate and grid bat-
teries. They give you a new degree of
battery longevity.

If the stores where you ordinarily
buy do not have Ray-O-Vac radio bat-
teries, write us for the name of the near-
estdealer or jobber who can supply you.

FRENCH BATTERY COMPANY, Madison, Wisconsin

Ray-0-Vac “*4°°
batteries recuperate
during rest periods,
lasting longer and
glving excollent re-
ception.

Rag-0-Vac §'2 volt

Ray-0-Vac ‘'B” G’ batteries with 3
batteries inall stand- variable terminals
ard sises, both flat ¢ive voltage adjust-
and upright. ment of 12, 3 and
#Y% volts,
6 e —
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The Acme ‘‘double free-edge cone’’ loud speaker.
Puts back into the so-called ‘‘shadow voice’’ the
{iving, recognizable, individualistic tones of each
speaker. Round model (shown) $25. Cabinet
model, $35.

Here’s some straight “dope”
....that you can bank on!

~for amplification

WE DON'T believe we need
be finicky when we tell
you old timers of Q. S. T. about
loud speakers.

You know how the market
is flooded with all kinds, all
shapes and all “super-perfect”
claims.

All we need tell you fellows
about the new Acme ‘“double
free-edge cone” Loud Speaker
is simply this. It does give you
exact reproduction of the hu-
man voice and all musical in-
struments. That’s all — and
that’s enough.

Of course, if it's placed on a
poor set, it cannot help but
show up the set’s defects.

But you fellows have no need
to worry about that.

ACMI

President Acme Apparatus Co.

On any set you swear by,
you can bank on Acme giving
you perfect results.

The whole story of distor-
tion, and how this and other
Acme products help overcome
it, is told in “Amplification
without Distortion.” The 10th
edition is now ready. When
you send for it, ask also for our
Bulletin (T) on Transmitting
Apparatus.

Send for
your copyl /

T e o e o 0 o e G o e B i e

ACME APPARATUS COMPANY
Dept. E14, Cambridge, Maas.

Enclosed find ten cents stamps or coin for my copy of
the new tenth edition of “Amplification without Distor-
tion.” Please also send Bulletin T Acme Transmitting
Apparatus.
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Grebe

“Colortone! \,_

Alwa Vs

W
Flexible Unit Control

wietery

; ;HE Sync:hrop'hase_. as usual, is fully a
J year in advance of other receivers.
By his iqdue m thme Gr e’bc‘: ¢ evelopments

‘The high-wave reception range of the Grebe dial (B)—=
from $50 down to 240 meters—equals the practical
tuning range of the usual receiver. The low-wave range
of the Grebe diai (A} provides additional reception
down to 150 meters.

] Grebe

¢ Binocular Coils
Reg. U. 8. Pat, OR,
and
ow-wave
Extension

Circuits

wut uf radio, fe(cpnou‘ As DdSt
. e*{pemence will show, these advances s may
hea opted perhaps next vear, on scts of
anufacturels.

So, - in buv‘ng a Sy nchmphasc now, you
“are assured of a receiver well in advance of
others, and a quality of reception which
they will take some time in equalling, if
ever. - .

A'demonstration by your dealer
will convince vou.

A. H Grebe & ( 0., Inc., 109 West 57th St.. N. Y.

Faceors Richmond Hill, N. Y.
Hestern Branch: «H\ So. San Pedro St., Los Angefes, Cal,

Th mpany owns und ufer-
aces scacions WAHG and
WHOL: also [ow-wave re-
hvnm asting stations, mohile

MU and marine WRML,

‘L It 1s writtens.

1 “It is foolish to try to
! graft a bamboo shoot
- on a cherry tree.”

The adding of Grebe
developments to other
receivers does not put
Synchrophase quality
into them. Only Grebe
can do that.

Al Grebe apparatus 15
owevered by patents
.. wranted and pending,. -

The S\nchmphast is g
atso. supplied with bag- . oo
sy base., . :
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THE AMERICAN RADIO RELAY LEAGUE
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ing of messages by radio, for the advancement of the radio art and
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a high standard of conduct.

It is an incorporated association without capital stock, char-
tered under the laws of Connecticut. Its affairs are governed by a
Board of Directors, elected every two years by the general member-
ship. The officers are elected or appointed by the Directors. The
League is non-commercial and no one commercially engaged in the
manufacture, sale or rental of radio apparatus is eligible to mem-
bership on its Board.

“0Of, by and for the amateur”, it numbers within its ranks prac-
tically every worth-while amateur in the world and has a his-
tcgy of glorious achievement as the standard-bearer in amateur
affairs,
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terest in amateur radio is the only essential qualification; ownership
of a transmitting station and knowledge of the code are not prere-
quisites. Correspondence should be addressed to the Secretary.
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Roll Over

$¢vVAFUNNY thing, but somehow or other

it seems that about this time every

vear a whole flock of our stations get
to operating on unauthorized waves. Per-
haps it is because it is the height of the
season, with more stations operating than
at any other time. At any rate it repre-
gsents a distressing situation, and one about
which we must do something.

Just lately we amateurs have nrotested the
operation of Naval short-wave stations
handling Government traftic in our bands,
and an agreement has been reached between
Navy ofticials and League officers under
which the Navy stations have discontinued
this practice, as recently announced in our
columns. We are also complaining about
transmissions within our bands by non-
amateur experimental stations and have as-
surances from the Government that these
will cease too. It now becomes definitely
necessary for us to set our own house in
order. We haven’t any right to demand
that everything else get out of our bands
when we are slopping over into the other
fellows’ bands ourseives. He who seeks
Jjustice must first himself do justice.

This we are not now doing. A huge per-
centage of our stations is working off-wave.
The entire short-wave spectrum has been
divided into neat little slices and parcelled
out to various classes of radio services.
Some of these bands belong to us but most
of them do not, and we must stay inside our
own fences. A glance at the table on page
35 of our January issue will show that if we
stray from our allotted territory we im-
mediately trespass on another service. This
arrangement has been in effect for about a
vear and a half but it is only recently that
the territory around our hands has been
actively occupied by other radio folks. Now,
however, they are there, and they are ob-
jecting to our operation in their bands the
same as we complained when our preserves
were invgded.

The Government, for example, has been
assigned bands from 4000 to 4525 ke (75 to
66.25 meters), R000 to 9050 ke. (37.48 to
31.56 meters) and 11,400 to 14,000 ke (26.5
to 21.42 meters), and the Navy in particular
has a large number of stations operating in
the 8000-9050 ke. band. Since these bands
join ours, it is very important that we keep
within our limits—just as important as it is
that the Government stations stay where
they helong. Again, some of these bands

have been assigned for relay broadcasting,
where it is very important that no interfer-
ence occur. But KDKA’s new relay system,
linking four broadcasting stations, has been
interfered with by amateur transmission on
61 meters, a wave far removed from any
amateur assignment!

We are also trespassing seriously on the
rights of amateurs in other countries. Ama-
teurs all over the world want to he able to
work somewhere in the vicinity of 40 meters
and again somewhere in the vicinity of 80
meters. By hard work they have secured
such assignments from their governments,
and in most cases these assignments are
based on our own U.S. assignments and ar-
ranged so as not to interfere. When we
operate above and below our assigned bands
we invade their territories and it becomes
impossible to c¢onneet with them. As an
example of this, illegal operation by Ameri-
can amateur stations between 30 and 37.5
meters has reached such proportions in re-
cent weeks as to make it almost impossible
to establish international QSO with foreign
amateurs who are assigned those waves.

Some of this illegal operation is accidental
and unintentional. Some of it is deliberate,
resulting from the temptation to move into
a band where there is but little QRM. Both
must cease. Headquariers is receiving so
many complaints about the situation that we
know that if it is not remedied muy pronto,
the Government will be after us with the Big
Stick and we will lose some of our privileges.

Now for the remedy. It is largely an in-
dividual matter. If every reader of these
lines will consider that he is being addressed
in person, and act accordingly, the deed
will be done. If you think you’re operating
on your proper wave, make sure. If you're
not where you belong, move over—get on
vour own side of the fence. Get a wavemeter
~-it’s criminal to try to operate without one
nowadays. Make use of the transmissions
of A.R.R.L. Official Wave Length Stations,
of which a list appears in each @ST. Watch
for the scheduled standard-frequency trans-

‘missions, announced in our payges, and cali-

brate your wavemeter or receiver therefrom,
from which you can adjust your transmitter.
Ask another amateur station with a good
wavemeter to tell you your QRH. NKF in
particular will gladly do this for all ama-
teurs who can work him. NKF has also
established a transmitter on a wavelength
slightly below 37.6 meters, testing at noon
and midnight E.S.T., and if your wavelength
is lower than that you receive from this
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transmitter, it is @« safe bet that you are
within the Navy's prize band between 8000
and 9050 ke. )

This screed is by way of being a warn-
ing. If individual League members act in

Standard Frequency Schedules

HE frequencies in kilocycles indicated
by the attached schedule (correspond-
ing @pproximate wavelengths given

in parentheses) will be transmitted every
¥riday nignt from ulXM, the experimental
station of the Massachusetts Institute of
Technology Radio Society, acting in co-
operation with the M. I. T. Communications
Laboratory. (See p. 44 of QST for Jan,
1926.) It is hoped to continue this service
till May 2¢th, but further announcements
will appear in April QST. Each frequency
will be upproximately as given, but while
the “long dashes” referred to below are
being zent the exact frequency will be
measured by a very carefully checked Stand-
ard Frequency Meter, and then announced.
Al transmissions will be unmodulated con-
tinuous wave telegraphy. It was thought
that the maximum benefit would be derived
from this service by amateurs by sending
the same schedule every Friday night, but so
many requests have heen received for more
points in several bands that the policy indi-
cated above has been adopted. Slight shifts
in frequency during the “QST” part is due to
an effort to arrive exactly at the predicted
frequency for the convenience of users. It
i« not expected that nearby stations will hear
the 15,000 KC signals, but reports are re-
quested from any that do hear them.

The 7-mainute period of each transmission
will be divided as follows:

2 minutes—QST QST QST u 1IXM 1XM 1XM,
abe,

3 minutes—Series of long dashes broken by
641XM”.

1 minute—Announcement of exact frequency
just sent.

1 minute-—-Announcement of approximate
next frequency to be sent.

Four minutes will then intervene while
the transmitter is being adjusted to the next
frequency. The accuracy that may be ex-
pected is 0.2 of 19 or better.

IXM
SCHEDULE OF FREQUENCIES TN KILOCYCLES
(Approximate wavelengths in meters in parentheses)

] March §,

‘Tima parch 19

BML aud April 3 AMarch 12 March 28
J6000 (1% 74) (33,8) 18000 (13.74)
15000 3N 15500 (18.34)
14000 | 3 3%.3) 15000 (18.99)
6010 S50 (38.3) 14500 (20.68)
E000 &000 (37.5) 14000 (21,41)

7508
7000 (42.8)
B0 (48.1)
000 (75,0

5750 (3R8,7)
7300 (40,0) 4000 (75.0)
7250 (41.3) 3900 (76
000 (42,8) RTEQ (R0,0)
i 2750 (R 750 (44.4) 2R00 (8
(Bl—p0 NS00 (885 T) 6500 t45.1) 5600 (RB.7)
1005 A GLR L OFKRICTAT, BROADCAST AT 7500 KC (40.0)

March, 1926

this matter, all will be well and we will pre-
zerve our fine reputation for always play-
ing the game. There is trouble ahead for
those who don't.

—-Keonnoth Bryent Warner.

, Reports will be appreciated from all sta-
tions using this service whether the distance
is large or small. Please mention com-
parative audibility on the different bands.
Drop your card to Standard Frequency Com-
mittee of ulXM, M.LT. Radio Society, Cam-
bridge, Mass., 1J. 8. A.

—~K, V. RB. L.

Official Wavelength Stations

CHECK-UP on all 0.W.L.8, is being

made, and where we find that the
: 0.W_.L. Station is not signing off with
the wave at each transmission his appoint-
ment will be cancelled. O.W.L.S. all agreed
to do this before being appointed.

Many O.W.L.S. are following the new
plan of signing off with kilocycles instead
of meters; so0 don’t be surprised if you hear
“n9ZT 7500 k” instead of the usual “u9Z7T
40 k”, or something similar from other
O.W.L. Stations.

F‘olloying iz the latest list of active

W.
NKF*+ 9DXN 6TS-6XAG 4RV
1XAM EGU 8G2-82G 22CM
6BQB 62H 9BGK 720D
7BU BAKN-5XBH 6XAD-6ZW 6CAE .
bMN IMU 22NM BAGN
9AAL 4BY#* 4TI YAXQ
22AC 9ZA e3NI SDOA

WCH TGEIGX  @RAL PEW
94T-9XAX 1V 6CDN 1CPQ
YFF YEIB EAPZ 6CDY-6CPX
3GU-8XC  7GQ 282 YBGH
X1 2Ds TQK-TMX 287
e’ 1BZQ AL LXM*
1A 8BGM-6CVO FOX 6BX
37W-8BE  2XI 9BMR 6BB
SAA 91G $BCP c3KA
BEQ 7ACK tAAC.1Z0  gSLEFs*
3APV 12L-1AVW  SBZT IKP
X 2CLA ¢300
BZAV 62E $AXQ

¢ Special Q. W. L. S. Standard Wave Station.
¥¥ Crystal-Controlled 0. W. L, Stationa.

Central Division Convention
(Michigan State)

T Kalamazoo, Michigan, on March 26-
A 27, PARK AMERICAN HOTEL. This

is the second notice fellows and from
what “Jimmie” Wilson again writes, this
4th Annual Convention will surpass all
others; and it is only FIVE DOLLARS for
everything too.
. COME! COME!

6 And you will not regret
1

—A4. 4. H.
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The Shielding Problem

By D. R. Clemons*

It is very hard to dodge trouble when one does not know where it comes from.
why designers frequently have the discouraging experience that shielding does many things besides
those that it is meant to do—and sometimes even aggravates the troubles it is aimed at.

Mr. Clemons shows by experiment how shielding operates, and just how its performance is changed
by spacing, coil shapes, wavelength, shield material and by the connections of the set.

Perhaps that js

When that is done

most of the shielding mysteries become plain.
HE general tendency at this time is
to enclose radio receiving apparatus
within a cabinet. In doing this the
electrical reactions of one part upon
another are increased. To prevent these
reactions as far as possible, the principle
of screening is frequently resorted to by
encasing all or parts, of the apparatus
in metal containers. Although very elab-
orate methods of shielding have been pro-
vided it i8 not possible to shield a coil com~
pletely. Of course sufficiently good shield-
ing may be obtained to prevent certain
harmful effects but sensitive instruments
will still display the effects of leakage
through very good shields of nearly perfect
construction.

How Shields Work

Let a plate of glass be placed before a
solenoid as shown in Fig. 1. A current
started in the coil causes a growth of mag-
netic force which extends out through the
plate B. As the plate is an insulator there

FIG. |

INSULATING PLATE IN THE FIELD OF A COIL
SHOWING UNDISTURBED MAGNETIC FIELD

will he no noticeable current generated in’

it but there will certainly he an electric
motion in the glass, a transient displace-
ment during the short interval of field
growth. The field will not be particularly
deformed by this and will take a symmetri-
cal position as if the glass were not there.
Now, if a copper ring 15 placed before the
solenoid as in Big, 2, a growth of the
field from A induces a current in the ring

% Instructor in Radio, Dodges lnstitute, Valparaiso,
Indiana, Member LR.E., Consulting Radio Engineer.

B, and we find that these two fields will
oppose as shown by their rotation. Oh-
viously at X and Y of Fig. 2 we have the
component of those two ma;metlc forees
acting in :that vegion. Tue to the re-
sistance of the ring B (however low it may
he), the magnetic force from A will very
quxckly extend throngh B and become re-
located as in Fig. 1, at which instant the
current in B is zero, bhut during‘ their

6'0//
q\\ .’( k‘mg

COPPER RING IN THE FIELD OF A COIL SHOW-
ING THAT THE RING ACTS AS A SECONDARY
WINDING AND PRODUCES A FIELD OF ITS OWN
TENDING TO DISTORT THE FIELD OF THE COIL

growth, bhoth fields repel violently and
assume a somewhat distorted position as
shown in Fig. 2: therefore the self induc-
tion is decreased. This etfect may bhe
clearly imagined by a study of coil shapes,
Fig. 18.

Now, let a plate of copper or brass be
placed as shown in cross-section in Fig. &
While a current is being established in the
solenoid A, a flux is generated as shown by
the arrows. Currents are induced in the
plate similar to those of Fig. 2 at B. Thes=
are shown as a shaded area in B;: there-
fore, the flux which is established by thesc
currents in the plate is cpposed to the flux
of the coil A. Currents in the plate B tend
to _prevent any action between coil A and
coil C which is on the opnosite side of the
plate. By investigation of the subject we
find that, due to the resistance of the
sheet B, it is impossible to prevent some
action of the eoil A upon the coil C.

The Perfect Shield
J. Clerk Maxwell shows that a perfect
shield or screen between 4 and 7 must

V4AL ALY 4 vhduisy
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have absolutely zero resistance and an_in-
finite area. Were such a shield possible,
any current in the coil A develops in the
perfect shield a current such that its mag-
netic force at any instant is opposite and
exactly equal to the force approaching it
fromn the coil being shielded. With this
condition action could not take place upon

D>

[

C

FIG. 3

COPPER PLATE WITH SECONDARY FIELD DIS-
TORTING THE PRIMARY FIELD OF COIL A AND
THEREBY SHIELDING SECONDARY COIL ©

a coil on the other side of the shield at any
time. If this shield of zero resistance en-
tirely surrounds the shielded coil as a
gpherical shield or other complete enclosure,
it becomes equlvalent to an infinite area
and its shielding is perfect in all directions
from the shielded coil! Of course a study
of theoretical cases involving infinity and
zero is yuite repellent to many people, but
it is helpful to consider them in attaining
better results.

The Effect of Frequency

Where we are limited (as we are) to ma-
terials having some resistance, it becomes
clearly impossible to shield a magnetic field
vompletelv, particularly at very low fre-
quencies. For low frequency a thick metal
thield is better since its resistance to slow
changes of current is very low as com-
pared with thin sheets; moreover, thin
shields give practically no screening what-
ever at low frequencies, and none at all
for a field of constant position. To shield
stationary magnetic fields, iron of consider-
able thickness must be carefully prepared
and an enormous quantity of iron must be
used, or at least several shells of progressive
radii must be provided.

Much experimental work was done in

1. Practically, one always has to ieave openings
through which wires can enter. This alone is enough
to prevent complete shielding. The very small size
of the opening that will allow energy to enter ™
In a particular case a receiving set with
three atagea of R.JF. amplification was enclosed
(headset, batteries and all) within a copper case in-
gide an iron case. It was perfectly quiet although
tuned to WQK
A one inch hole was then made ithrough both cases
and WQK was at once heard with an audibility of
perhaps 10, When the lid of the compound case was
raised 1/16” all shielding effect disappeared entirely.
One must admit, however, that this was at a very
long wave, likewise WQK's field is unusually strong,
¢ven ut B0 miles.—Tech. Ed.

which wae about 50 miles distant..
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1879 by Prof. Hughes. With his induction
bhalance he found that although silver came
first, aluminum was found to be beiter than
copper, which can be explained by the fact
aluminum has a higher conductivity per
unit of mass than copper About 1883, Mr.
Willoughby Smith made an important series
of investigations. He found that the
shielding properties of magnetic screens be-
come much bhetter as the frequency in-
creases, A curve of this effect as given
by him in the Journal of Telegraph Engi-
neers of Nov, &, 1883, is reproduced here in

Fig. 4.
R. F. Shields

At radio frequencies, current sheets are
limited to a very small depth of the shield,
80 # great thickness of shielding material
is not essential.

From theory, then, we may conclude that
perfect shielding is not possible, but that
at radio frequencies, by choice of metals
and thickness of shields, excellent magnetic
screening may be obtained. It should be
pointed out, however, that in designing
radio frequency apparatus, one is mostly
concerned with the electrical constants and
effective resistance of the high frequency
circuits. An insulated magnetic shield, or
metallic mass, may not change the pure
Ohmic resistance of a coil at radio fre-
quencies, but they invariably change all
other churacteristics and constants of in-
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WILLOUGHBY SMITH'S SHIELDING CURVES

duetors. The coil resistance will be in-
creased by the resistance of the shield
itself; moreover, if the shield becomes
electrlﬁed by connecting it to a part of the
electrie circuit, particularly of the coil hmng
shielded, there will be an increase of 5 to
500% of the effective resistance. This ma,v
be still larger at the highest frequencies.
This is due to the much greater distribut-
ed capaecity and its consequent parallel
effect i)redommatmg at hlgher frequencles
A shield will permit magnetic action on =
second coil, the action being s tertiary
current as will be shown later. A shield
or any metallic surface may even periit
magnetic coupling between two or more in-
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ductors, which of themselves may have theo-'
retically zero coupling. The effect may be
the induction of a potential displaced nearly
180 degrees from the potential desired,
and as a result the effective potential is
greatly reduced.* Undoubtedly the greatest
effect may be attributed to the increase of
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RESISTANCE AT DIFFERENT FREQUENCIES OF
A SOLENOID AND A COMPACT COIL

distributed capacity of the coil, this effect
being of considerable magnitude in -all
cases, but is greatest when the shield be-
comes an electrode® Very often, unexpect-
ed changes of the coil constants may de-
velop when the parts are mounted in the
shielded cabinet. One unacquainted with
the performance is certain to overestimate
the importance of some theoretical loss, or
perhaps pass over as negligible some effect
that is of major importance. To know the
exact importance of cach theoretical loss
one must resort to direct experiment. -

In outlining the experimental work to
follow, the negligible effects will be
developed as fully as any other to enable
the reader to estimate their importance for
himself.

Because coils of different shapes must be
considered later on with shields, it is con-
venient now to consider them alone—that
is to say, without shields.

2. A good illustration of this is the thing that
happens when one tries to shield a neutrodyne with-
out thinking the thing over. Incidentally, a ‘4-stage
neutrodyne is an amazingly difficult affair to get into
proper operation. In those that are on the market
circuit tricks have been used.—Tech. Ed.

5. That is when it is connected to one end of the
coil. This of course includes the usual pradtice of
“grounding’ all the shields to the filament, As a
rough working rule, when separate coil shields are
used the best inter-stage shielding is gotten by letting
the shields *float’” free. while the best shieldine
apainst pickup of stations is gotten by connecting
all shiclds together, and to the filament.~Tech. Ed.
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The Unshielded Coil

Many designers, in an effort to avoid
“dielectric losses”, have employed mass
formations for the coil windings, and these
assuredly have greater dielectric flux and
consequently greater capacity by ten to five
hundred times than if the wire were to
remain a solenoid or equivalent coil over an
insulating core of the same geometry.
Single layer solenoids have a low capacity
for a given inductance, hence, the coil
fundamental heing lower, a much lower
wavelength is possible than with other coil
shapes of equal inductance. Distributed.
capacity in a coil establishes an equivalent
series circuit of low resistance in itself to
free currents in it, but it gives practically
an infinite impedance to potentials applied
at resonant frequency to it. At frequen-
cies anywhere near the coil’s fundamental
no sensible current may pass through the
circuit, though there will be considerable
current circulating within the coil, thereby
wasting energy. Let us examine these
effects and the distributed capacity of two
different coil types. Two lengths of 22
D.C.C. copper wire are cut each 35 feet long
One is wound up into a solenoid; the other
being into a multi-layer coil of square cross
section. Each was designed to have
geometrical dimensions giving the best coil

C
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FIG. 6

EFFECT OF A VARIABLE CONDENSER INSIDE
A COIL

The inductance is reduced and the resistance raised,
especially when the connection C is made.

shape, that is, the greatest inductance for
that length of wire used. The capacity, de-
noted hereafter frequently by the symbol
Cs, for the solenoid is 3.666 micromicro-
farads while the multi-layer coil has 7.54
micromicrofarads. Now, the manner of
current distribution in the two types is
different and of course gives them dif-
ferent resistances, but greater than this
is the effect of distributed capacity upon the
resistance. The respective resistances of
these two coils of equal lengths of wire and
equal direct current resistance is shown in
Fig. 5. We learn from this curve that the
solenoid will tune efficiently with about 25



ohms at 100 meters, but the coil of higher ca-
pacity develops hundreds of ohms effective
resistance at 200 meters which is its funda-
mental region and below which it cannot be
tuned.

Condensers Near Coils

To demonstrate the changes of a coil’s con-
stants when it is associated with metallic
bodies, several coils were made up for these
experiments. One, (Fig. 21), a solenoid
having dimensions and constants similar to
those inductors employed in commercial re-

Fr—is)
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FIG. 2

MEASUREMENT OF COIL RESISTANCE

4 vacuum tube oscillator puts a current of 2 ame
f)el'es‘ through the ammeter A and the coil 1. ‘The
wire screen S prevents static coupling and permits
only magnetic coupling. % is the coil under measure-
ment. B is a pick-up cnil, R is a variable resistance.
The circuit to the left is tuned to resonance by vary-
ing the low resistance condenser YC which consists
of two brass plates, the upper suspended by silk cord.
The caupacity range is from 5 to 2000 micro-micro-
farads. When resonance is secured, resistance is cut
in at R until the galvanometer (i gives one-fourth
of the first reading. The resistance R is then equal
to the circuit resistance. 'T'he coil resistance iz gotten
by substraciing the resistance of the leads, galvano-
meter and the small coil B,

ceivers was selected to illustrate these phe-
nomena. Its free constants are as follows:
Length of winding 7.6 ¢ms.; Diameter 13.2
cms.; 53 turns 22 D.C.S. solid copper wound
on §-ply paper tube thoroughly dried and
hakelised.. Pure self-induction 3874.0 mhys:
distributed capacity 4.400 pptds. This sole-
noid was supported on an ele-
‘vated granite slab; a 23 plate
variable econdenser provided
with metal end-plates equipped
with bushings was inserted into
one end of the ¢oil ag shown in
Fig. 6. This caused the capacity
to increase to 9.062 puids.
When hoth sets of plates are
shorted and attached to ter-
-minal B as shown by-the dotted line C; the
vapacity increased to 10.8 pufds. Many
other trials were made; the plates opened
out ete., each giving some slight change of
capacity. Now, according to theory, metal
sheets. placed ag the condenser plates are,
should develop circular currents and cause
a decrease of self-induction. In this ex-
periment the self-induction fell from 374.0
to $36.1 mhys., and then further to 327.8

QST
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mhys. when the conductor became an eiec-
trode.* The high frequency resistance of the
inductor was next ineasured at a number
of frequencies, the method being as shown
in Fig. 7. The coil resistance was measured
for the condenser in position as described
above. At 1200 kilocycles this condenser,
placed as shown in Fig. 6, increased the
resistance from 30.5 to 88.5 ohms with the
plates closed, but when the plates were
opened, a resistance of 7.6 resulted—an
increase of 26¢% and 569% above normal.
At 500 K.C. it increased from a normal uf
4.9 ohms to 6.6 and for the open plates,
7.7, which is respectively 16.3 and 4.8
percentage increase due to the larger dis-
tributed capacity and losses in the metal
structure of the condenser body. Equip-
ment with the condenser actually inside the
coil is rarely constructed. To observe the
effect of an isolated condenser #ear an in-
ductor coil, & large Navy type commercial
condenser weighing several pounds and of
2600 pufds, capacity, was thoroughly insu-
lated and placed in various positions about
this same solenoid. There was no electrical
connection with the condenser, therefore
it did not become an electrode potentially,
e¢xeept for possible polarizing through static
induction. At 1209 kilocycles the resistance
is 80.5; and for 500 K.C. R. is 4.9 ohms.
First the coil and condenser axis were par-
allel #s shown in Fig. 8A, the separation
between nearest surfaces being 0.6 cm,,
for which condition the resistance increased
38.5 percent to 42.28 ohms at 1200 K.C.: for
500 K. C. 41% to 7.2 ohms. Opening the
plates caused no change of resistance. Since
it was believed that static induction near
the coil ends would here he considerable
and thus increase the capacity, the surfaces
were moved 3.5 cems. apart; six times
greater. Then the increase was 35% and
149 for the two frequencies. In position

FiG. 8

'"VARIABLE CONDENSER NEAR A (OIL
The position shown gave resistance increases of 27 to 63

Greater spacing wounld have prevented this.

B, with a separation of 2.2 cins., the re-

sistance is 38.7 and 8.3 ohms, or 274 and
63% above normal for 1200 and 500 K.C.
This position showed a very small increase
of capacity but the effect of eddy-currents
was very great, probably taking place
through the heavy tie rods and plates. For
the position shown at C, with a spacing
of 0.6 cm., the resistance was 38 and 7.2
ohms for 1200 and 500 K.C. respectively,
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and by separating the units 3.5 cms. these
hecame 388 as before for 1200 K. C. but 5.8
ohms for 500 K.C.

As a result of these and other tests it
seems that the presence of variable con-
densers near an inductor increases the ef-

QsT
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Shield Near Coils

Let us examine the effect of a metal sheet
near an inductor coil. A brass plate 10 by
12 inches and one eighth inch thick is sup-
ported on an insulated frame; then the
same solenoid is placed 1Cm.

from the plate surface—Fig. 94,

For this postion C. increased

from normal 4.40 pufds. to 5.48

—about 25% increase. Al-

though the plate is isolated from

the coil and does not form an

FiG. 9

EFFECT OF A SCREEN NEAR A COIL
Position A {one centimeter cleavance) fincreased the coil ca-
With the plate connected to the terminal A, the
With the plate connected to
486 %
fundamental wavelength rvse irom 76 to 186 meters.
C ione rventimeter clearance) gave small increase of capacity
unless either terminal of the coil was connected to the plate

pacity 25¢.
coil eapacity rose a trifle higher, \
the terminal B, the coil capacity increased

when the capacity rose about 300%.

fective resistance and that this is largely
due to an increase of coil capacity. Should
the condenser form one electrode, as it
wenerally does, the high potential pertion of
the coil develops an addition-

clectrode, it has position permit-
ting static induction through it.
A re-distribution of the current,
of shifting of the current node,
undoubtedly takes the place also,
causing a variation of the coil’s
normal free constants. The
brass plate was next connected
to coil terminal A as in Fig, 94,
Co increased more to 5.9 nufds.
The plate now has the same
potentials as the near-end, of
the coil but is far removed from
the opposit potential end, hence
the increase is slight; but, by
connecting the shield plate to the
terminal Bias shown in Fig. 9B,
the coil end adjacent to the brass plate, act-
ing through a very short distance, permits
a much greater concentration of dielectric

and the
Position

al  dielectric flux in space [
to the 'metal producing = !
stray field acting in addition to ;
the simple capacity, thus forming

a component which may be much E
greater than the coil capacity i
itself. Such a stray field is shown b
at ‘A in Fig, 8 Such strays as I
we have just shown are not |
serious for the solenoid, but they ‘f
are enormous for flat spirals, and [
are less zo for coils of vree- |
tangular cross section. The ar- {
rangement at B proved to gain the

least capacity and resistance, and f
if the near terminal connects to
the metal plate there will be much

A SUPE

RHETERODYNE RECEIVER

Sl .4
SHOWING PARTIAL
SHIELDING

less etfect on the capacity and re-
sistance than any other arrange-
ment, However, in any position
there will be circular sheets or
loops of metal which tend to re-
duce the self-induction, and in
this resepect, the arrangement of
Fig. 8A gives the least change of

The base and panel are of a single sheet of brass, which pro-
vides a “ground voltage plane” te which one terminal of each
piece of apparatus may be connected so as to keep down capacity
couplings. With this precaution the set is very stable while with-
out it the operation is decidedly iricky. The intermediate fre-
guency transformers ((General Radio) are individually shielded
against magnetic and static pickup by means of closed magnetic
cores and closed brass shells. Coupling between the oscillator
coils and the tuner coils has been reduced by wide spacing instead
of shielding. This set was described in August, 1924, QST.

)

self induction. By removing the condenser
two inches from a solenoid, there will be no
great change of any coil constants. Since
there is a great reduction of the self-induc-
tion where the metal plates intercept the coil
axis, a sufficient separation should be made
to prevent such reaction,

flux—far greater than was present over
the free coil itself—and this increased the
capacity to 214 upfds or 486 per cent above
normal and raised the fundamental from 76
to 186 #eters—for a solenoid, which is so
often thought of as behaving perfectly at all
times! We observe that several effects are
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negligible while one is of considerable im-
portance.

With the coil axis parallel to the plate,
Fig. 9C, the instantaneous potentials dis-
tributed over the coil surface will develop
greater density near each end, but the poten-
tial acts from a series of arc-shaped elec-
trodes and from the nearest parts of the
coil, so the increase is small for the isolated
sheet, but when the sheet is connected to
either terminal of the coil, C, increased to
12.94 pufds. This is about 300 percent,
and since either coil terminal is located at
lem, from the plate, C, is the same with
cither terminal connected to the plate. This
position is very frequently employed in
ghielded circuits. The increase is large
when the metal has an electrode potential
relation to the near portion of the coil.
Frequently there may be capacity effects
which permit reaction with another coil or
part of the circuit, the reaction being due
to static induction.* Such effects as have
been mentioned may be reduced by moving
the shield to a greater distance and by pro-
perly orienting the coil with respect to the
shield or other metal parts.

One can reason the probable effect of
different types of coils where a shield is in-
troduced. If the sheet of metal is located
4o that dielectric lines cause high induc-
tion in it, the lux density in the space be-
tween the coil and sheet is according to the
distance through which the induction flux
acts. If the sheet is placed along the coil
axis so that the magnetic flux extends

51
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The Pancake
To illustrate: A perfectly flat spiral of
220.4 mhys. inductance; 41 turns 22 D.C.C.
solid round copper wire wound 17.4 cms.

A

goo?
ez

22222
T TX%

e

FIG. 10

PANCAKE COIL AND SHIELD
Arrangement A increased the capacity 790¢7.
dotted connection of B reduced this to 608¢.
inductance decreased 607.

diameter and has 3.10 pufds. capacity. Now,
from theory, with the metal shield plate iso-
lated, and due to the nature of such flat

fields, we should expeci a great

The
The

change of the coil’s constants,
for all points of the winding are
equidistant from the plane sur-
face of the shield. Hence the
dielectric field becomes very
dense as shown in Fig. 10A and
for this coil separated { cm.
from the plate, the capacity be-
came 24,50 upfds. which is 790%

4 SUPERHETERODYNE EMPLOYING MORE (OMPLETE

SHIELDING

Sheet copper lines ithe panel, the box and the base, all parts
being connected when the box is in place. This lining, together
with the three metal pariitions, divides the entire set into 4 com-
partments. The one to the left contains the oscillator, ihen in
tam come the ist detector, intermediate frequency amplifier and
The individually shielded I.F. trans-

the 2nd-detector-plus-audio.

formers of the GGenerai Radio Co. are employed here also.
by John M. Clayion of the ST staff for Mr. Murphy of the Hart-

ford Times.

through the plane surface, then, during
transient periods, there will he currents
generated in the metal, causing an energy
loss in the sheet—usually small—and a re-
duction of the coil inductance.

4. Unfortunately the detailed discussion cannot be
reproduced.—Tech, Ed.

greater than normal. Here is
an effect entirely different from
that of other coil shapes. By
connecting one {erminal of the
coil at A to the metal plate, in-
stead of increasing the capacity,
it is actually decreased. In Fig.
10B, the plate mnear the voil
center acquires the same poten-
tial as the central area of the
coil, hence the dielectric flux is
dense only near the coil edge, and C. fell to
18.82 upids., which is still 608 wmercent above
normal, Other coil shapes experienced an
increase of capacity when connected to the
plate, but for the spiral, making one
terminal connected to the plate, actually
reduces the capacity gein caused by the
plate. This is generally the case where the
gpiral is close.  For the self-induction: it

Built
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decreased from 220.4 to 88.6 mhys. at 1 em.
-—a decrease of 600 percent. Such effects
as this make it difficult to place great re-
liance on spirals.

The Compact Coil

For a coil of rectangular cross section, the
dielectric field is almost entirely within the
boundaries of the coil, giving to this type
an inherently large distributed capacity and
making it rather undesirable for precision
work. Though such coils have the least
ohmic resistance for their inductance their

FIG. 11

TEST COTL COMPLETELY SHIELDED

large capacity gives them a very high
effective resistance. Since the dielectric flux
is mostly within the coil, it does not suffer
any great increase of capacity by the
presence of the shield. To illustrate: A
small 100 turn “honeycomb” c¢oil has 8.41
upfds. capacity and 566.8 mhys. inductance,
but it showed no change of capacity when
the coil was 1 ¢cm, from the plate. The self
induction, however, decreased 12.5 percent,
becoming 495.8 mhys. By connecting one
coil terminal to the plate, C» increased 204
percent to 17.12 pufds. Thus we find from
theory and experiment that the compact
coils perform very well in shielded circuits,
probably more constant in their behavior
than solenoids or spirals of equal inductance,
and in this comparison, the geometry of the
coil is an important factor (Fig. 17).

Closed Shields

To demonstrate the effect of completely
shielded inductors, two boxes were made;
one being 12 x 10 x 9 inches; another being
smaller, 8 x 8 x b inches. These hoxes were
thoroughly dried and coated inside with shel-
lac and lined with heavy lead foil 0.01 inch
thick. All joints were made secure and
covers with an overlap were provided. Tn
theory lead becomes a fair screen at very
high frequencies, but it is apparent from
cxperiments that its efficiency at radio fre-
quencies is below copper and other metals

Qs T
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of good conductivity. Changes of the di-
electric effects and the effective resistance
were measured by placing the coils under
test in the exact center of the buxes. Termi-
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EFFECT OF LEAD SHIELD 1/100 INCH THICK
ON RESISTANCE OF A SOLENOID

nals through tubular insulators connect to
external apparatus as shown in Fig. 11.
The solenoid described above was placed
in the smaller box and the metal shield in-
sulated from the coil; this increased the
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RESISTANCE CURVES FOR A MORE COMPAC?
€01l THAN THE ONE USED FOR FIG. 12

Note that the resistance is not increased so much
hecause the field is not so large.

capacity from its normal of 4.40 to 4.66
uufds., but the self induction fell from 374.0
to 280.2 mhys. Then, by connecting the
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shield to the coil terminal A, the capacity
became 34.2 uufds., which is 778 percent in
¢rense and is much greater than for the
shield of brass, aithough that plate was
much closer to the coil. By connecting the
terminal B to the shield, . became 13.61
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EFFECT OF SHIELD ON THE RESISTANCE OF
A PANCAKE COIL

Note that the increase due to the shield is very
!nrge but that the additional increase by connect-
ing the coil to the hox is about the same as for the
sulenoid of Figure 12.

uufds, which is 310 percent above mormal.
Since the hox was smaller than most radio
cabinets, the larger shielded hox having
about the same dimensions as the average
cabinet was next used. For the same «oil
the pure seif-induction fell to 344.8 mhys., a
decrease of only 8 percent, while the ca-
pacity hecame the same. as for the brass
plate, 4.66 pufds, but with the terminal A
connected to the metal lining, the capacity
became 26.56, and for the terminal B, 22.2
nufds.—showing by e¢xperiment that the
effects of completely enclosing a coil is to
increase the capacity more than for a
simple plane sheet. This is particulariy
true when the shield forms (by contact or
through induction) an electrode with re-
spect to the coil,

High frequency resistance of the coil was
next measured at several frequencies, the
curves being shown in Fig. 12. ~ The sudden
increase of the dash c¢urve with respect to
the =olid line curve indicates the effect of
currents in the shield, for {as we have
shown) the distributed ecapacity for the
dash curve was only very slightly more than
normal.

The curves of Fig. 13 thow the effective
resistance of a much smaller shielded coil
{Fig. 22) of 118 mhys,, the winding being
9 ems, diameter, 4.8 cms, length, 35 turns
22 D.C.C. eopper wire wound as & solenoid
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The capacity for the free coil is 4.859 pufds.
such a coil compares with the antenna coil
coupler primary of broadcast receivers.

Curves in Fig., 14 show the cifective rve-
gistances of a flat spirial which was wound
in a slotted disc of fibre; self-induction
442.6 mhys.; diameter 12.6 66 turns of 26
D.C.C. solid copper. Normal capacity is
5.427 pufds. The increase of the dash curve
is largely due to the effect of currents in
the shield. However, hy econnecting the
shield and one coil terminal together, we
see an immediate and very sudden increase
of registance for {requencies above half
million cyecles. This is clearly the eifect of
capacity in szuddenly increasing the re-
sistance at higher frequencies, and we know
from the preceding that the capacity is
greatly increased by making the shield an
electrode. The energy loss in imperfect
shielding material is apparent. Starting at
very low frequencies it continues of first im-
portance until the stray and distributed ca-
pacity reactance of the coil component be-
comes sufficiently low at higher frequencies,
creating a parallel eifect approaching reso-
nance, thus raising the resistance more
rapidly thereafter. This phenomenon is
identical for copper shields but the increase
{due to currents) is not of such magnitude,
a3 will be shown in Fig. 186.

There is an energy loss here having some
function of the frequency, which loss, due
to the mutual magnetic action between the
systems, becomes an attribute of the primary
enil itself,* This loss may be serious in de-
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SHIELD MATERIAL TESTER
The ¢nil o i in the circuit of a vacuum tube

oscillator. It is kept & centimeters from the coil C to
prevent static coupling as far ay possible. The coil C
together with B and the series condenser are tuned to
resonate with the oscillator. Energy from B is trans-
ferred magnetically to the coil A which is tuned to
resonance by means of a variable condenser. The
current Howing through the galvonometer G is an in-
diction of the leakage through the shield S. Different
shields are tested by putting them in the same position.

fective shields as we have shown. Where
shields are vesorted to for eonfining the
giatic component, careful choice of the

f, The effect is exactly the same as if the primary
coil had higher resistance. 'This is the familiar trans-
former effect in which load on the secondary aets as
« load on the primary.-~Tech. Ed.
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metal surfaces should include consideration
of the inagnetic component to which the
shield will be subject. Static screens may
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be of perforated mesh-work, but losses in
such shields would be very large.*
In these ¢xperiments the writer used
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CURVES OBTAINED WITH THE APPARATUS OF FIG. 15 AND
THE MODIFICATION OF FIG. 19
The currents in the secondary circuit A are not considered an

they are described in the text.
Curve 1.
Curve 2.
Curve 3.
Curve 4.
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Curve 5.
Curve 6.
Curve 7.
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FIG. 17
CHANGE OF INDUCTANCE FOR DIFFERENT

COILS AT DIFFERENT DISTANCES FROM
SHIELD, THESE ARE 'HE €OILS OF FIG, 18

Resistance of B for lead-foil shield.

With the same shield split as in Figure 19B.
Inductance of coil B with copper and lead shield.
Inductance of B for cupper shield split as in Figure

Inductance of B for lead shield split as in Figz. 19B.
M!llgampere« in copper shield when split as in Fig. 19B.
Milliamperes in lead shield when split as in Fig. 19B.

copper, brass, aluminum and lead surfaces
of similar dimensions. Copper and lead-
foil of the same thickness were sclected to
show the extreme effects.

A sheet of commercial copper 0.011 inch
thick was cut 15 by 15 inches square and
supported by insulators upon a wooden
laboratory stand as shown in Fig. 15 at S.
A sheet of lead foil of the same dimensions
was stitched to a sheet of bristol board
which had first been dried and treated with
shellac.

6. Special screens of this type have been used
successfully by the Wesiern Klectric Company in
connection with high-power vacuum tube transmitters
for shipboard use. The sets were surrounded by heavy
copper sheets punched full of rectangular holes so as
to result in a sort of coarse screen. ‘The losses in
these sheets were much less severe than the losses
which would otherwise have taken plage in the steels
‘work of the ship,=~Tech, Hd
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Since the currents will supposedly be
different in the shields of such different con-
ductivities as lead and copper, the reader
will suppose that there will be a dissimilar
variation of self-induction for the two
sheets, even though they may have identical
position. Such variations of pure induct-
ance for lead and copper actually are shown
in Fig. 16, hence the conductivity of the
metal is another factor as predicted from
theory.

To demonstrate the comparative change
of self induction for several field shapes, a
solenoid, spiral and multi-layer coil of ap-
proximately equal inductances were sepa-
rately placed at various distances before the
copper plate and measured at 500 K.C. for
pure inductance. These characteristic coils
are typified by the sketch in Fig, 18; the
variation of inductance with distance is
shown in Fig, 17. As expected from theory
cutlined before, the solenoid showed little
change of inductance though very close to
the plate, for in this coil type, there are
many leakage lines. On the other hand, we

2

%
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COILS USED TO OBTAIN CURVES OF FIGURE 17

find a rapid change for the spiral, (which
was a spider-web coil). The spiral turns,
all being equi-distant from the plate, permit
a very rapid decrease, becoming nearly zero
inductance when the coil is sepa-
rated only by its insulation from
the plate. In fact such a coil
may be closely tuned over a con-
siderable range of inductance,
functioning rauch as a vario-
meter, by nioving a metal dise to
or from the coil.  Some such
new tuning device may pop out
anv time 23 a “low-loss” vario-
meter! The multi-layer c¢dil is
miway hetween the spiral and
solenoid &s may be seen from
Fig, 18,

Shield Size and Spacing

To demonstrate the effective-
ness of magnetic shielding,
two identical coils (Fig. 23)
were made up; induciance 189.5

w
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rahys., diameter 10.6 ems., length winding 2
ems., 37 turns 23 D.C.C. solid copper. These
coils appear as A and B in figure 15. Coil B
was placed on one side at the exact center of
the copper shield and was energized by the
oscillator which was coupled to it by a small

A B C

FIG. 19

SPLIT SHIELD USED IN OBTAINING CURVES
OF FIGURE 16

coil of 4 turns at C. For 500 K.C., eur-
rent in the coil B was 300 milliamperes.
Coil A wag placed along the same axis but
immediately on the other side of the shield,
the windings being only 1.7 ¢m, apart; the
coil A was tuned by a condenser and cur-
rents read on a sensitive meter G..  The
lead foil shield was inserted at 8, exactly
between coils A and B. When retuned to
resonance, 300 milliamperes in the circuit B
generated 44 milli-amperes in the circnit A,
showing that the coil was imperfectly
shielding the coil A. Then the copper sheet
was inserted between the coils, and when
returned, 300 milliamperes in B gave only
1.8 milliamperes in the coil B, or less than
six-tenths of one percent of the induction
current was generated in A—this for two
coils less than an inch apart showing the
high efficiency of good copper as a shield.
(ther plates of =maller area permitted
gzreater current in the coil A, and to demon-
strate the theory of areag on a small scale,

S
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FIG. 20

EXPERIMENTS ON DISTORTION OF FIELDS BY SHIELDING

Excepting for the position of the shield and coil B the ap-
paratus Ia the same as that of Figure i5, :
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a plate of aluminum 10 by 8 inches 0.016
inch thick gave 45.5 milliamperes in A, and
for a thicker plate 0.064 inch thick, 46.2

-—bi 76Cm. |

13.2Cm.

]/

. A
[r———
53 turns 20 DC.C.
FIG. 21
Coil used'in Figs. 6A, 7,8, 9, 116 12
374 Millifienrys. 44 Micro-
microfarad’s Zlstributed capacity

milliamperes, although aluminum in areas
16 by 15 inches, the same as the copper, gave
nearly the same efficiency as copper as a
shield. Now, moving the coils 12 cms.
apart, the copper sheet being mid-way be-

9Cm.

R i

35 turns Mo.22 D.C.C.

FIG. 22

Coil used in Fig. 13
"8 Millihenrys
4.8 Micro-microfarads
distributed capacily
tween them, 8.3 milliamperes were developed

in A where it was 1.8 before. Though the
separation was increased 8 times, the cur-
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rent increased in A, and it continued to in-
crease until 20 ems. distant from B, show-
ing the shading effect of the shield and the
leakage about the area used. It seems that
a thickness of more than 0.02 inch, (24 B. &
S.) does not better conditions, and that com-
pletely enclosing a coil improves the efficien-
cy so far as actual leakage is concerned.
To show the effect of reducing the areas and
shield currents to component parts, a nar-
row strip of metal was removed from each
sheet as shown in Fig. 19 at A. The
combined effects of several of these tests is
shown in Fig. 16 with description appended.

Field Distortions

In shielded apparatus it is frequently im-
possible to obtain zero coupling between two

Photo courtesy Stromberg-Carlson Tel. Mfg. Co.

A BEAUTIFUL EXAMPLE OF A TYPE OF MODERN
RECEIVER EMPLOYING THE PRINCIPLES OF
R.F. SHIELDING WHICH ARE DISCUSSED HERE

The upper view shows the set with the separate
metal covers removed, leaving only the base and panel
shielding and the partitions between units. At the
right are the three stages of tuned R.F. amplifier,
operating from a common control. At the left front
is the detector with its tuned input circuit, and behind
that is the unshielded audio amplifier. The lower view
shows the covers in place, each being equipped with a
gound “manhole’ thru which tubes can be exchanged.

induciors. Although a direct interlinkage
of flux between coils may be zero and theo-
retically prevent electro-magnetic induction,
there may be interlinkage from another
generated current, the flux of which may
approach from another angle. To illus-
trate this the following experiment was
performed: apparatus was set up as shown
in Fig. 20 where the coils A and B are the
same as used in Fig. 15. The current in the
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coil A was 250 milliamperes, and the
second coil B, 3 centimeters from A, was ad-
justed until the flux cat both arcs of the
coil at precisely the same instant, hence, op-
posing potentials are equal and opposite in
either halif of any one turn, and the ¢oup-
ling was zero as indicated by the meter G..
A brass plate 6 by 4 inches and one eighth
inch thick was placed before the coil A,
the plate having its plane along the line
numbered 1 in Fig. 20. Both circuits were
returned to resonance—there being a mutual
decrease of uelf-induction—and a current
of 26 milliamperes was generated in B.

—{3Cmfe—

10.6Cm.

Il

h—-f'-mJ
37 turns 23 0.C.C.

FIG. 23
Coils used in Figs. 15,16 and 2o.

Currents in the plate generated by the coil
A develops a flux which approaches the coil
B along a front Y, dephasing the potentials
of the two voil ares and produces a current
in B which before had zcro coupling with
eoil A. Along plane numbered £, current
in B was 2.5 milliamperes; along plane 3
it was only 2.5; and along the plane 4, cur-
rent in B was again zero. Retuning was,
of course, necessary for each case. The
plate was b inches from the nearest part of
the coil B when salong panel 1, and it is ap-
parent that this angle permits mutual in-
terlinkage between the plate and each coil;
therfore, currents in B in such cases as these
are tertiary currents.

The results outlined here may enable the
reader to form some idea us to the effects
experienced from day to day. "Too often we
find a negligible loss dragged out as though
it were of major importance, while really
gerious losses, which usually are secondary
eifects, remain obscure. To show them aa
they are has been my purpose in this article.
We are able to caiculate with fair precision
the inductance of coils and how they should
function, but we must realize that precise-
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ly designed circuits are subject to varia-
tions, the magnitude of which is quite in-
calculable where we are limited to geomet-
rical dimensions only. Probably effects
such as we .describe can be anticipated by
having a fair idea of their importance, and
4 consideration of magnitudes and methods
of design may be had by a careful applica-
tion of theory &nd experiment, or by the
more common process of happy guessing.

A Low Capacity Variable
Condenser

VARIABLE condenser of guite low
A maximum capacity, and of low loss

construction, finds its place in a
variety of receiving circuits. For balancing
R.F. amplifiers of the neutrodyne type it is
vastly superior to the spaghetti insulated
rod type that has been in vogue for a long
time. As a vernier to a larger main con-
denser it is essential that the losses in the
small condenser must be ut a minimum.
When used as a series condenser, coupling
the secondary of a ham receiver to the
antenna, the condenser must have a low
maximum capacity and shouid be of low loss
construction. In any of the above places it
is essential that the “midget” condenser be
ruggedly constructed so that its calibration
can be accurate. The ;
General Radio type 8568 ‘
micro-condensers fills all
of these uneeds. It is a
five plate baby 247 with
the familiar soldered-
pvlate  hard-rubber-end-
piece construction found
in the larger type. It is
arranged for  either
single hole panel mount-
ing or for baceboard mounting, the latter
being accomplished by means of a small, but
accessible, bracket. The plates are larger
than those of the usnal “midget” type and
the spacing between plates is greater than
is usually found. The maximum cagacity
of this condenser is around 12 pufd. which is
ample for all purposes.

o, M, C.

Volume IX Index

L1, League members should have re-
ceived a copy of the index to Vol. 9
{complete 1925 series) of QST with

their February copy. If not received,
kindly let us know and copy will be sent at
once. Newsstand readers can obtain a copy
upon receipt of 4e, stamps accepted.

1), H. H.
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Multiplex Short Wave Reception

By J. K. Clapp*

HE common use of the fixed tune an-
tenna circuit in amateur reception
permits the use of multiplex recen-
tion under relatively simple condi-

tions. Several receivers may be used on a
single antenna, and even with the same “A”
and “B” batteries. If the receivers are oper-
ated in different wave bands the only time
mutual interference will occur is when one
receiver is tuned to a multiple of the fre-
quency of one of the others. Under actual
operating conditions, with each of the re-
ceivers in its most sensitive adjustment, the
amplitude of the harmonic signal will be
much less than that of incoming signals.

In listening, the effect is that of running
onto a broadcast transmitter harmonic
which is quite feeble compared with the
signals coming in. If the regenerative con-
trol of one of the receivers is set so that
that receiver generates very powerful os-
cillations, then the harmonic heard on one
of the other receivers will be quite loud for
the second harmonie, of medium strength
for the third harmonic, and weak for har-
monics of higher order.

If apparatus is available for setting up
two complete receiving sets, with the ex-
ception of the batteries, then a simple
duplex arrangement may be made as indi-
cated in Figure 1. Where plug-in or other-
wise interchangeable, coils are used, each
receiver may be adjusted for operation on a
given waveband. Operation may readily be
carried out in the same waveband, if de-
sired, as long as the two receivers are not
“crossed” by attempting to receive on the
"same wavelength., Using separate head-
sets, two operators may receive on two
wavelengths with complete independence.
Where there is only one operator, as is
usually the case in the average amateur
station, a split-headset should be used. In
this case, each phone is provided with a
separate cord, one receiving set being con-
nected with one head-phone and the other
receiving set with the other. If one re-
ceiver set i8 on the eighty-meter band, and

*Instructor, Communication Division, Electrical

Eng. Dept.. Mass. Institute of Technology, (am-
bridge A, Mass.

the other on the forcy-meter band, for
example, simultaneous observations on these
two wavelengths may he made.

A very little apparatus will provide a
switching arrangement for changing the
headphones around, giving simplex recep-
tion on either wave with both headphones,
or duplex reception with one phone on each
of the receiving sets. A handy way of do-
ing this is to provide each headphone cord
with a plug, and each receiver with two
short-circuiting jacks, as indicated by
Figure 2. Plugging both headphones to
either receiver gives normal simplex opera-
tion, while plugging one headphone on one
receiver and the other phone on the other,
gives duplex operation. This arrangement
ulso allows of interchanging the receivers
and phones on duplex, changing over from
say eighty meters on the left phone and
forty meters on the right to eighty meters
on the right phone and forty meters on the
left. There is sometimes a very definite
advantage in being able to accomplish this
change, if the operator’s ears give better
reception on one side than the other.

A handier method for quick shifting is to
make use of jacks with dummy plugs, or

P ——

RECEIVER
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Secarzte piugs and
Congs foreded phone
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KECEIVER [
8 Shore Crreurtra
——ﬂ Jacks 7
-

SIMPLE PLUG~JACK TRANSFER
DUPLEX ~TWO PHONES

FIG. 2

“jack switches,” or telephone key switches.
With these a switching arrangement for
transferring the phones between two or
more receivers is easily made, as indicated
in Fig. 3. This shows a means for listen-
ing in duplex on any combination of four
receiving sets accomplished by throwing
the switches in the vertical bank to the left
in the proper order: and for listening in
simplex on any one of the four receivers
with both of the headphones in cirenit in
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series, by throwing the proper switches of
the vertical bank to the right, as “A-A."
after which switch “A” @hooses hetween
the receivers 2 and 3, as desired, trans-
ferring both phones of the headset in series.
All sv\ntches should be open when idle.

It is of distinet advantage to have the
recemng sets made up with a common
mounting system for the coils; then by hav-
ing tuning condensers of different sizes in
the different sets, good operation may be
obtained on each of the wave bands, using
a single set of coils. For example, the
author uses three veceiving gets having
tuning condensers as follows:

4,997 to 1,449 k.c. or 60-200 meters
250 pufd.

11,990 fo 2,998 ke. or 250-100 meters
100 upfd.

?  to 23,980 k.. or below 50 meters
50 pufd.

The first of these is a standard make of
condenser having 13 plates; the second a
nine plate condenser of the same make, but
with double spacing; the third, is of five
plates with double spacing. The coils used
are 3% inches in diameter for the tuning
coils; 1% inches in diameter for ticklers.
Each secondary coil is mounted on a strip
of insulation carrying four (General Radio
Company coil plugs. The plugs are four-
in-line, the outside plugs connecting to fila-
ment and grid terminals of the secondaries.
The inside plugs are connected to the plate
and B plus terminals of the ticklers, and

Hone 1

F16. 3

@
Lhone 2

SWITCHING SCHEME
QUADRUPLEX ~TW0O PHONES

the ticklers are permanently mounted in the
center of the sec¢ ondarv coils. The coils
may then be plugged in “either way to"-—it
makes no difference. (See Fig. 4.3 In this
manner a single transfer of coils places the
receiver in operation on a new wave band,
as the tickler is transferred with the sec-

ondary. Using a set of coils of two, three,
four, five, eight, fourteen and twenty- eight
turns for secondaries, all wave]engths be-
tween 12 and 200 meters mayv be covered,
with real funing on each wavelength.!
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The sizes of the ticklers must be adjusted
to fit the set and tubes used—they will run
from five to fourteen turns.! Using the cir-
cuit indicated in Figure I in the receiver,
oscillation on the lower half of the dial of
the tuning condenser, but not on the upper
half indicates the tickler is too small;
howling on the iower half indicates too
large & tickler The remedy is obvious.
Proper adjustment of tickler turns will

o Tining Conl =,
Tk kY

Gere mp[\ Sadio
COCHLEIUGS  sre Small dizmederof 7/?.1(/}:"

FIG.4 REVERSIBLE PLUG-IN COIL SYSTEM

give oscillation over the entire dial of the

condenser with either UV-199 or UV-201A

detector tubes, using a 500 puufd variable
throttle condenser.

With this arrangement, using the four-
turn coil on the “short” wave receiver, the
eight-turn on the “medium’” and the four-
teen-turn on the *“long” wave set, the
following wavelengths are covered, imme-
glitelv upon throwing a switch to light the
Lubes:

16,660 to 12,490 k.c. or 18 to 24 meters. .
9,672 to 5.879 k.c. or 31 to 51 meters.
6,119 to 2,221 k.c. or 49 to 135 meters.

Other combinations are obtainable by chang-

ing the coils in one or more of the receivers.

Traffic Improvement

The use of multlplex receiving equipment
will become of more and more importance
in traffic handling. By “standing by” on, say,
eighty meters, u receiving operator having
just taken a long distance message on, say,
forty meters, will have a good knowledge
of who may be working on eighty meters
for relaying the message. With a wave
change transmitter, shifting to eighty
meters will then be qmcklv and easily done,
and a call put through for a definite relav,
not a long winded “C!QQ CQ CQ hr tfe ir
Oshkosh p se QSR.” The long distance,
forty-meter hook, which is now loaded with
a bunch of dead messages that were never
cieared to stations within two or three hun-
dred miles. will cease to exist. Praise be!

~{f the series condenser is ket small (as
»kefrhedp the differences in tuning on various anten-
nas is practically negligible, amounting to less than
2 divisions change on the tuning condenser for chan~e
from twelve-foot to one hundred-foot antenna. No
trouble hus been wxperienced in keeping the receiver
oscillating with various antennas, using the fixe:
ticklers described.
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Radio Surveys

For the experimenter, multiplex reception
opens an extremely interesting field. Obser-
vations as to distances covered, fading,
signal strengths on different wavelengths,
etc., are made under conditions which ap-
proach nearer to the ideal. Listening sim-
ultaneously on eighty and forty meters, at
various times of day, under varying weather
conditions and so on, we sare able to get
definite information as to which of the wave-
lengths gives the best reception over given
distances. In this manner it has been ob-
served by the writer that under favorable
conditions reception on eighty meters com-
fortably overlaps the skipped distance on
forty meters; for example, the eighty
meter signals will be heard over (istances
averaging up to 1,000 miles at times when
the forty-meter signals average down to &00
or 400 miles, but not less (except for stations
within & few miles.) Similarly, on rainy,
cloudy days or mnights, i* has been
observed that the eighty-meter signals are
much nearer normal than are the forty-
meter signals, and in some instances are
distinctly better. Information of this kind
is what is needed to make use of the present
amateur wave bands in an eflicient manner
both for traffic and experimentation.

Wavemeter Work

Another use to which a multiplex re-
ceiver may be put is that of checking wave-
meters, particularly on standard frequency
signals. One receiver is reserved for use in
tuning in WWYV (for instance) on his fun-~
damental; the other, or others, are used in
picking up the harmonics of this first re-
ceiver. If the settings for WWYV and say
the second and third harmonics are approx-
imately determined beforehand, it is easily
possible to obtain three times as many
points on the wavemeter calibration as there
ave frequencies sent out in the standard
frequency transmission. The receiver which
is tuned to is made to beat zero, or
a very low beat, and a second receiver is set
to beat zero, or & verv low beat, with the
second or third harmoniec. Brmgmg the
wave-meter near either receiving set will
produce a shift of the beat tone at resonance
at the fundamental or the harmonic. If the
coupling is kept at as small a value as pos-
sible without losing the shift in tone. 1t will
be found possible to hold the receivers
within 200 cycles or so of the exact fre-
quency, and still obtain a dJefinite indica-
tior} on the wavemeter.

For the short wavelengths this repre-
sents an accuracy which is bevond the ac-
curacy of the wavemeter. TIn facht, with
most wavemeters more than sufficient ae-
evvooy iy obtained if the heat tone stave
within the andible limits, for the §0 to 100
meter standard signals. By using the third

w
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harmonic it is possible to check a wave-
meter down to approximately 16.7 meters,
thereby including the twenty and forty
meter bands, which otherwise one cannot
directly check against WWV.?

2.~~And that, by the way, is a grave defect in the
utherwnse gplendid service from WWV ——Tech. Ed.

Novel Stralght Frequency-Line
_ Condenser
GOlNG at the problem of a straight fre-

quency line condenser in an entirely
) nove] fashion, the Allen D. Cardwell
Company have developed a condenser that
is decidedly different. Instead of perform-
ing the usual stunt of making the condenser
plates some shape other than semi-circular
they have gotten a straight frequency line
type out of semi-circular plates. The plates

are made wedge shaped, being very much
Both

thicker at une end than at the other.

rotary and stationary plates are shaped in
this manner.’ In addition to a straight fre-
quency line, construction of this type results
in one of the solidest jobs we have ever seen.
The plates are of cast aluminum fitted in the
well known Cardwell fashion. The con-
densers are the same size (physically) as
the other models brought out by this Com-
pany. They are interchangeable with the
older types in any set, and are made in a
variety of capacities.
~of . M, C,

ReStraysgs

2ZT sugests that some energetic ham
printer ought to get up a “number sheet”
for transmitted messages and give them
away to hams. The sheet could have the
printers advertisement on it stating h's
vrice for QSL cards, etc. The sheet would
be sticking around in the shack wheve the
ad would do some good. Sheets like W. U.
Telegraph Company’s would be the berries.
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The Old

FTER describing various leading

tvpes of the more complex receivers

this magazine finds that there is

still a steady demand for detailed
instructions in building “The oid Reliable”
set using two stages of audio amplification
after a1 regenerative detector.

Just why the home builder should want
to make his own tuner unit is a bit puzzling.
Fixcellent tuner wunits for the broadecast
range have long been available. Since As-
sistant Technical Editor layton described
the “plug in coil receivers” in our August
issue, such coiis also have appeared in com-
mercial form. One must therefore assume
that the continued interest in building one’s
own tuner complete lies in personal satis-
faction rather than economics.

At any rate, here is a fully detailed
description of a really good broadcast re-
ceiver of the “old reliable” type. It can be
built with an absolute minimum of tools
and experience. The story is reproduced
here thru the courtesy of On the Air, the
text having been somewhat shortened and
several illustrations added.

A Modern Regenerative Receiver
By Felix Anderson*

HAVE always harbored a rather sympa-
thetic interest in the three-tube, loosely
coupled, tickler-feedback regenerative set
for the excellent showing this smaller, less
expensive contraption will make against
five, six and eight tube sets. My choice
still rests with the Qld Reliable, brought
up to date with some of the new units and
accessories that the profession now boasts.

Briefly, let me enumerate some of the
features of the set. .

A space-wound coil, together with one of
the new low loss condensers, makes it high~
ly selective. This selectivity is further em-
phasized by the use of loose coupling of the
antenna to secandary circuit, which like-
wise reduces the nuisance of malignant
aqueals, so often evident in broadcast re-
¢eption,

The receiver has five controls in all on the
panel. Only two of these are actively used,
the secondary tuning circuit selecting the
station and the tickler controlling the re-
zeneration, which contributes to the dis-
iance-getting qualities of the set. The re-
maining three sare but rough settings, the
antenna coil angle being varied with the knob
you see at the extreme left of the punei view
{controlling the input and incidentally the
zelectivity and volume as well) ; the two fila-

"3 GDOR and Terhnical Editlon of On The Air, 1304
Rimbal]l Hall, Chieago,
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Reliable

ment controls, one for the detector and one
for the two audio amplifiers.

The set employs two low ratio high grade
stages of audio amplification, connected in
the usual cascade fashion. A pencil mark
grid leak is used; chiefly because its per-
formance is thoroughly satisfactory but also
because of its inexpensive nature.

Openwork construction, plenty of room for
charged bodies and wire, carefully placed
units together with an unusual style of
wiring, makes this set, in my estimation, one
of the most efficient that 1 have vet seen.

I can best illustrate the selectivity of such
@ set by referring to my own results. [ am
but one mile from WEBH (1290 k.c.) and
iess than that from WQJ (6870 k.c.). Within
# radius of 10 miles are WBBM (1330 K.C.),
WIBO (1330 k.c), WENR (1130 k.c.) and
WDBY (1160 k.c.), WGN (810 k.c.), KYW
{1600 k.c.), WLS (870 k.c.) WMAQ (870
k.e.), WGES (1200 ke.) and WMBB (1200
k.e.). They all seem to be going at once
when I want to try for long distance. Right

here I want to say that I'm no radio liar,
and I don’t claim to tune %hemla'll out and
But

get anything I want. do break

THE THREE ConLg,

through with this set and with at Jeast
half of the above broadcasters going, [
tune in KDKA (975 k.c) WOC, (620 k.c.),
WSAT (975 k.c.) all the suburban stations
like WTAS (941 k.c.) WJID (990 k.c.) and
WORD (1090 k.c.) an listen to them with
little or no interference. I can separate
WLS (870 k.c.) from either WGN (810
k.c.) or WEBH (1290 k.c.) (one mile away)
without the least interference from either.

This trick is accomplished by spreading
the tuning of these stations out over the
scale by means of & tapped coil. The coil
is a 47-turn 4-inch, space-turn winding,
with a tap at the thirtieth turn. When the
clip (nsed to vary the number of turns) is
on the forty-seventh turn the set tunes
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(with a .0006 pufd Cardwell) from 300 to
600 meters with plenty of separation cn the
high wave stations, and when attached to
the thirteenth turn, WQJ at 448 meters
(670 k.c.) can be vreceived with a 100
division dial set at 95.

This spreads the tuning on the lower
waves out considerably, and enables me to
separate the Class A stations without es-
pecial difficulty,. = When the dial is set

Q8T
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Pieces of hakelite for coil mounting
bxY%x% inch.

Pieces of bakelite for L; and L. mounting
{to rod). Size 2xt.x% inch.

inch

Pieces of brass rod 6 inches long i
stock for shafts L and L..

Pieces flexible wire lead for L, and L.
8 inches long.

Small elip tight jawed.

WINDING THE SECONDARY-

around 10 the 180-meter phones of the
amateurs can be heard, and not infrequent-
Iy have I enjoyed listening to them. With
the clip set at the forty-seventh turn, the
tuning of the low-wave stations becomes
very critical, decidedly so under 350 meters.
By setting the dial at 95 1 often copy sta-
tions on lake steamboats handling radio
telegraphic traffic.

How to Make the Set

But this recounting of results is nearly
always boring. The description of the
set’s construction is immeasurably more in-~
teresting so let’s hop to it.

Qur first consideration lies in the selec-
tion of the proper parts and accessories.
1 am giving the trade names of them just as
I used them.

List of Parts

Bakelite Formica or Radion panel 7” x

21”7 x 3/16”,

Dials 8-inch size.

National Velvet vernier dial 4-inch size.

Allen-Bradley ¢arbon disk rheostats,

universal type.

Carter 4-spring jack.

1 Carter l-spring jack.

6  Round head brass screws, % inch.

1 Yellow clear pine baseboard (dried and
sparvarnished). Size 10x21x1% inch.

2 Theaded brass rods 3% inches long
R/16 in stock, and 4 nuts to fit.

2 Brass coil mounting brackets 114 inches
high with 1% inch feet top and bottom.

[l 3\

3

Pieces brass 2x1% inch 1/32 stock. Shaft
bearings.

Pyrex or porcelain socket.

Kellogg tube sockets (audio stages).
Cardwell 21-plate .0005 npfd condenser.
Karas Harmonik audio transformers.
Fleming binding post strip (has 7 posts).

THE FINISHED RECEIVER

Dubilier or Muter nfd.
densers, fixed.

Dubilier or Muter .002 uid. condenser,
fixed.

TTX201A or CX201A tubes.

00025 con-
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Pen)cil Mark grid leak (round type with

nap

Lengths bus-bar wire,

Feet No. 18 rubber-covered wire.

Dozen assorted mounting screws.
battery.

B lt}?a.tt:erles, Burgess or Eveready, 45-

vo

1  Antenna not over 85 feet total length.

L Spool No. 18 D.C.C. wire ¥ pound.

1 Spool No. 1, pound.

[ B SR LN [

22 D.C.C. wire,

Most of the panel dr:llmg is obvious from
the drawing. The following peints shouid,
however, be watched.

The drilled hole for the shaft of the
variable condenser is located on the draw-
ing. The other mmounting holes for this
unit and the National vernier dial are de-
termined from the template and the in-
structions enclosed with these pieces of
apparatus. ¥ drilled a series of ¢ holes
above each rheostat for ornamental pur-
poses, in rows of three, the first row being

1% inches from the top of the panel. The
Gz
Justmenty < gap bopermit
myu.stmeaé
Shart -
u;a@mrz)g
“Solaered

wuntcr.ru;,é
{ nut end washer
REAR SHAFT BEARINGS AND STANDARD

center row is exactly above the rheostat
’kn%b. and the holes are geparated by a half
inc

Use your own judgment on the sizes of
the drills, and follow the templates and in-
structions given with the condenser and
dial. Only one hole apiece is necessary for
the rheostat and jacks.

The shaft holes'S, and 8. should be drilled
with a quarter- mch drill, and they should be
made carefully, since the panel acts as a
bearing for the shaft in turning. Tn drill-
ing all of the large holes put a small drill
(1/8” or 1/16”) thru first to locate the hole.
The small drill had best be started in a
light locating mark made by means of 3
hammer and center punch,

Engrave indicators if vou wish, and iill
them with jewelers’ wax, Bon-Ami or other

QsT
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white substance. T used nail-white.

If you have made a mneat job the panel
need not he rubbed, but if you find it has
been scratched in the course of drilling,
rub it with 2 medium or tine sandpaper until
all the shiny surfacing has been removed,

i

END AND TOP VIEWS OF THE FINISHED
: RECEIVER

and then wipe it with a rag which has been
saturated with thin oil.

The front bearings of the tickler and
antenna coil shafts are the 14" drilled holes
in the panel. The rear bearings are con-
structed as shown in the drawing. The
hearmg’ itself is made by folding one of the

x %" brass strips around one of the
\hafts and bending to a fit with a pair of
N Waster soldered,

on Shard arza,’ rmn.fydja//zw
éczzr/w .

-

N !)rmm on &
Lo shatt

4 Cit ipshed and
A cemenied inta place

COIL. MOUNTING ON SHAFT

pliers. This strip is then soldered to une
ot the threaded rods listed in the bill of ma-
teriale and mounted on the baseboard.
The antenna coil standard is located 3"
behind the panel and 25/8” from the left
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edge of the bhaseboard. The tickler coil
standard is placed 5” to the right of that.

The %" x 14" x 214" pieces of bakelite are
then driven onto the end of the shafts and
secured with shellac or collodion if neces-
sﬁry. q The coils are tied to these pieces with
thread.

Winding the Coils

The coil winding is not difficult.

Procure two bottles of 2% inches outside
diameter. Next cut three strips of cellu-
ioid (auto curtain stuff is O. K.), the strips
being the length of the bottle and about
3/16 inch wide. Fasten-them to the bottle
securely, dividing the circumference into
three even sections. They may be held in
place with gummed paper or tape.

The c¢oils L' and L* are wound on forms

[€2]

T : 217

it and the preceding turn, the space being
about the thickness of the wire. The
turns are rolled on, the rolling being
accomplished by unwinding sufficient wire
for the coil before starting the rolling, and
straightening by fastening it securely to
some post or object, and pulling until all
the kinks have been removed.

When 30 turns have been made, make &
twisted loop, and tighten it down to the for-
mer. Then resume winding until a total of 47
turns have been rolled on. This number of
turns is satisfactory if a Clardwell con-
denser is used. If yvou intend to use an-
other type, better put on a few more turns,
say about 55, and prune the coil down till
a 535 meter station comes in at about 85
on the secondary dial, with the clip set at
the 47th (end) turn.

ar !
12" §
- ®
] |
L N ®
i -.._..A.__.._;&___A_ i P (R R S
z5 y ‘f 154~ . k-3 H y 3 yu—
2, o Y ' oL ?@ ) '!'Tl.‘ )
* @ v Il [ e
"“(; - il g '__rf% :
4:»‘— -Ji»‘— l*_ ?’ L) ||
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PANEL LAYOUT
AAAAA—Holes for screws which secure panel to baseboard.

J1—Detector jack.

Drill to fit jack used.

J2-—Amplifier jack. Drill to fit jack used.

S1—8haft of antenna coil. Drill 14",
82—3haft of tickler. Drill 14",
R1—Detector rheostat.

R2-—Amplifier rheostat.

C—Drill to size 14" larger than condenser shaft.

holes as described in text.

like the one described; L' having 20 turns,
and L* having 40 turns The c¢nds of the
wire (beginning-end and finish of the coils)
are held in place with tape or gummed
paper, and collodion is painted over the
wire exactly where the celluloid strips lie
on the glass. When this has been done set
them aside until thoroughly dry Then
break the bottles gently, and, lo! you have
an air supported coil.

The secondary coil, L% is wound in a
slightly different manner. Procure a
Quaker Oats box, and slit it into three long-
itudinal sections, one at a time. As each
slit is made, back it up with gummed paper.
(See the illustrativns accompanving.)
Then three strips of celluloid are laid over
the cuts and fastened into place with
gummed paper. . Punch two holes in the
cardboard former, thread the wire through
and start winding. No. 18 D.C.C. wire is
used on this coil. The turns of this coil, as
well as those of L* and L? are spaced. that
is each turn is wound with a space between

f.ocate other condenser mounting

After the required number of turns has
heen wound, fasten the finish end and paint
collodion over the wire at the celluloid
strips. Allow the collodion to dry thorough-
Iv. Then with a knife, cut away the
gummed paper strip backing the longi-
tudinal cuts, and the form will come out
easily. Do this carefully, so as not to spoil
the ¢ylindrical effect of the coil.

The clip, soldered to a piece of flexible
wire, which is in turn soldered to a piece of
bus bar connected to the A plus side of
the filament and the rotary condenser
plates, is held rigid on a piece of glass rod
forced into a hole in the baseboard, and
held firm with glue or collodion. The
photographs of the zet show this detail.

Mounting

Next mount the condenser and dial, the
rheostats and jacks, and screw the panel
to the baseboard.

Inspect the terminals and connections of
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the sockets and transformers thoroughly,
and bend the springs of the tube sockets
up s0 that no poor connection can develop
later.

Then proceed to screw these units into
place ¢n the baseboard as shown in the
illustration. Mount the binding post sirip

Antennd)

Ly
Tickler
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gecondary input circuit, detector plate cir-
cuit, first amplifier and then the second
amplifier.  All the battery leads in rubber
covered cable should be completed first,
however.
The g2rid condenser and leak are
soldered directly to the grid post of the
detector tube socket having been
soldered together before the wiring
commences.

Operation
QOperation is very simple. The

A
I
S (1S =
51 =
o ]
o028

batteries, antenna and ground are
connected and the iubes inserted.
Inspection of the wiring should
take place before the B circuit is

CIRCUIT DIAGRAM

Li—Antienna ecoil 20 turns 2" dia., No. 22 wire,

spaced or solid layer.

Notes—i.—Wavelength range 190-450 using 30 turns,

to 575 using 47 turns.
2,~~[letector voltage variable 16-37.

3.~Turns variable by clip inside set, not by switch or panel.
3.—~250 uufd (.0025 microfarad) shunt condensers used only if

set insists on whistling.

on the hack right hand end of the base-
board. The parts are located as follows:
Directly back of the condenser is the de-
tector tube and socket then the second
audio tube, immediately under the end of
the variable condenser the first A.F, trans-
former for stage number one, and directly
back of the right hand rheostat is the first
audio frequency tube. Back of this we
have the second audio transformer. The
apparatus has been so placed to minimize
the wiring of the set.

Wiring

Start wiring the set by putting in the fila-
ment circuits, using the No. 18 rubber in-
sulated wire. This wiring is all run along
the baseboard, and is kept bunched and in
a well defined path throughout the set.
You can see what is meant from the illus-
trations. The wire running from the bind-
ing post strip along the two tube sockets,
and by the coil is the A plus bus, also the
ground wire, and shows how the insulation
is chipped off and the joints soldered in T
fashion to the main wires. The A plus,
A minus, all the B battery leads and wires
connecting to the ground are made with the
rubber covered wire. The plate, zrid and
audio input and output leads alone are
made with bus bar, Only 9 connections
are made with this bus bar wiring.

Since all ¢oils are wound in the same
direction it will make little or no difference
where the flexible leads of L' and L* are
soldered. Reversing them sometimes gives
better results.

. After the filament circuit has been put
in wire progressively the antenna circuit,

e ke Rt R e L L]

elosed, however. .

Increase the filament brilliancy
until normal is reached, and start
operating by setting the condenser
at 50 degrees. Advance the tickler
till the set oscillates. It may be
necessary to reverse the connec-
tions to L8. If it still does not os-
cillate, adjust the grid leak until it
breaks into regeneration with 2
soft hiss. Knocking indicates too
high a resistance of the leak-—iore pencil
marking should be added. If it sounds
mushy, erase until the best effect is ob-
tained.

The rest is very simple. Rotate the
secondary dial, with the antenna ceoil set
parallel to the secondary inductance, and
when a signal is heard, increase the re-
#eneration until the best reception is ob-
tained.

Not infrequently, I find that the present
day tubes, when used as audio amplifiers,
give off & high pitched whine or whistle.
To eliminate this I solder a .00025 nufd. fixed
condenser across the G and F minus
terminals of the transformers. This
simple expedient eliminates the objectionable
noises entirely.

sl Stray sy

NAOQ1 is another of the short wave Navy
gets, located at the Charleston (S. C.) Navy
yvard. A 500 cycle supply and a vemote
control that sometimes is more remote than
control.

Wound

on up
®

The following stations are crystal-con-
trolled and are in operation fairly regularly;
1BAY, 2WC, 4BK, 4BY and 4XE. Pse drop
us a line, OM, when you counvert yours to
erystal control.

Some prospective ham writes in and tells
us that he wants to join the A. R. R, L,, 1,
A.R. U. and NRRL! Fix him up, Admiral
Schnell,
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A Power Amplifier for the Low-Powered
Transmitter
By Rufus P. Turner*

GREAT number of transmitting
amateurs in this country have con-
structed low-powered C.W. trans-
mitters, employing a single U.V. 199
or U.V. 201-A receiving tubes as the oscil-
lators, for use this winter in competition
for the Elgin “hiscuit”, offered by the Jewell
Electrical Instrument Company as a prize
for record low-power D.X. transmission.
Most of thece experimenters are using a
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FIG. | THE R.F AMPLIFIER

simple oscillator circuit such as the Hartley,
coupled to the antenna and are getting out,
much to their surprise.

However, the fellow on the other end
frequently reports the signals unsteady, and
the low power enthusiast will find that the
swinging of his antenna ‘has a greater
harmful effect on his radiation than on the
radiation of larger transmitters. He must
then turn to some device which will-steady
his wave. The only panacea is the power-
amplifier which is, primarily, nothing but a
radio frequency amplifier connected be-
tween the set and the antenna.

It was found necessary to connect such a
device with the low power set at 2LF, and
after the necessary hitching up was done
the wave was as steady as that of the larger
set at the same station. The power ampli-
fler was designed for use at a wavelength
of forty meters, and it is recommended that
other experimenters use the same wave-
length. ‘

The ecircuit of the amplifier is shown in

4SLF. 427 Franklin St., N. W., Washington, D. C.

1. The crystal-control idea must not he overlooked.
Properly opeurated such a eontrol is said to give
ateadiness superior to that ohbtained from & master-
oscillator with a power-amplifier. When the “M. O.
P. A syntem 4z used with the idea of obtaining a
ateady wave the M. . shonid not be much smaller
than the P, A, Some exverimenters even insist that
the M. O. should be larger than the P. é.—:’l‘ech. Ed.

¥
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Fig. 1. L2 feeds energy into the antenna
circuit while L3 is coupled to the cutput of
the transmitter. The power delivered to
the antenna is equal to that of the amplify-
ing tubes (or less) regardless of the power
of the transmitter which is coupled to 1.3.
T> those who have unever come in contact
with this system of transmission before, I
might state, at this point, that the transmit-
ting circuit, when it is coupled to a power
amplifier in this manner, is referred to as
the “master-oscillator”, and its purpose is
merely to excite the grids of the amplifiers.
The tubes may be U.V. 199’s or 201-A’s, and
as many may be used as the experimenter
desires by connecting them in parallel (grid
to grid, plate to plate, etc.). Two tubes are
shown in the circunit, but one may be used if
the enthusiast cannot afford the other one.®

L1 is a small antenna coil consisting of
ten turns of No. 18 annunciator wire wound
tightly on a two-inch diameter cardboard
tube and coupled to 1.2 which consists of ten
turns wound on a three-inch diameter tube.
The coupling is not critical: simply place L1
inside of L2. L2 is tuned by a 250-uufd.
variable low-loss condenser, C2. The an-
tenna circuit is tuned by a variable series
condenser (1, whose maximum capacity
may conveniently be 500 pupfds. MA is a 0
to 10 milliammeter connected in the plate cir-

0085
— -
tefe]e]ej—
00V,
FIG. 2 THE MASTER OS-
CILLATOR OR DRIVER.

cuit of the amplifiers. The “B” bhattery de-
livers a potentiai hetween one-hundred and
one-hundred fifty volts, and the “A’ battery
either four and a half or six, depending on

2. Within reason, of rourse, at forty meters more
than 4 UV-201A tubes would probably be unprotitable.
With larger tubes or lower wavelengths even fewer
should be used. The 199 tube (being lecss uniform)
the M. O. should be iarger than the P. A.—Tech. Ed.
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the type tube employed. L3 is a small pick
up coll consisting of ten turns of annunciator
wire wound tightly on a two-inch tube, in
the same direction as the inductance of the
master oscillator.

A suggested master-oscillator is shown
in Fig. 2. It is nothing more than a series-
feed Hartley circuit which uses a U.V. 199
or 201-A as the oscillator, with a 100 volt
“B” bhattery. The coil L consists of fifteen
“urns of annunciator wire wound on a 3-inch
.ube and tapped at the seventh turn and
shunted by a 250-upfd. variable low-loss
condenser, . M is a 0-10 milliammeter
which shows when the set is oscillating and
facilitates tuning.

L3, of the power amplifier is placed in-
side of T, of the master oscillator. The
wavelength is adjusted by €. The con-
densers C1 and C2 need little attention and
when once set may be forgotten.

The advantages of the master-oscillator
power-amplifier transmitter are to be ap-
preciated in low power work, and I am quite
sure all the low-power experimenters will
welcome, with open arms, the device de-
scribed in this article.

Some Changes at Headquarters

E regret to announce the separation
from our staff, in middle February,
of Edwin Adams, who for the past

six vears has served as IST's advertising
manager. Mr. Adams was the oldest head-
quarters man, in point of service, next fo
the Secretary-Editor, having joined us in
1919 when Headquarters consisted of three
people, two dark little rooms, one battered
desk, one ditto table and one very ditto type-
writer. He has seen us grow, and his own
efforts have heen responsible for a large
part of that growth. He now becomes
advertising manager of *“The Financial
Digest,” a monthly magazine devoted to the
financial interests of New England and the
wast, with offices in New York and Hartford,
io which work he carries the best wishes of
the Hq. Gang, all of whom much regret his
departure.

F. Cheyney Beekley, our managing editor,
becomes our new advertising manager, suc-
ceeding Mr. Adams. Mr. Beekley will also
econtinue as managing editor, in which de-
partment of his work he will be assisted by
Harold S, Johnson, 1HN, of Hartford, a
new addition to our staff.

Louis W, Hatry, ex-5XV of Port Arthur,
Texas, formerly department editor of QST
and for the last ten months in charge of our
Information Service, left our staff on Feb-
ruary 1st, being succeeded by Harold P.
Westman of New York City. Mr. Westman
for some time has been in charge of radio
experimental work at the W. R, Seigle
Laboratories at Mamaroneck, N. Y., station
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2BQH. In addition to the Inforraation
Service he will become the manager of our
Experimenters’ Section, as announced in
greater detail in the report of that section
elsewhere in this issue.

We are unhappy to have to report the
abandonment in middle February of our
A.R.R.L. News Bureau, and with it the dis-
banding of the field force of Inkslingers, a
step made necessary by the necessity for
headquarters economy. By this move we
lose the services of Wm. (. Murray, for
the past ten months the manager of the
Bureau. His able assistant, Miss Nourse,
remains with us, being transferred to new
duties. Publicity work will not be aban-
doned, the regular bulletin service to news-
papers being continued. We wish at this
time to acknowledge with deep gratitude the
splendid services of the 350 loyal members
who constituted the field personnel of the
Bureau. They did splendid work, and in
particular in the handling of our very diffi-
cult relations with the public during the
trying days of adjustment between brass-
pounder and BCL they rendered a service
to A.R.R.L. which no member should ever
forget.

It will be apparent from the above para-
graphs that we occasionally have shifts and
openings at Headquarters. We desire,
whenever we can, to fill these vacancies with
qualified T.eague members. We have room
here for talent of many sorts. We there-
fore invite members interested in Head-
quarters positions to file their names with
us, with complete particulars as to their
qualifications, in order that they may be
given consideration when vacancies occur.

—K. B. W.
S Strays i

. Everest of 1ARE is responsible for a very
simple and novel “center tap” stunt. ©On
filament transformers having no center tap,
he connects two Christmas tree lamps, in
series, across the secondary and makes grid
and plate returns to the mid-point between
the lamps. It works F. B., too. If one side
of the circuit has more capacity than the
other, one lamp burns brighter than the
other. By shifting the wires the lamps will
burn with equal brilliancy.

W. W. Knight of the Philadelphia Navy
Yard has been playing with extreme short
wave reflector stuff. He lives at a place
where a lot of sand trucks go by each day
and shake the house a lot. When the plaster
gtarted to fall off the walls his landlady
put him out because she saw that these new
fangled vibrations of his were gradually
wrecking the place.
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6XBR, 108 Meters

By Hal

of Warner Brothers West Coast Stu-
dios, The difference between this and
other stations similar to it, is that it
is, like our zood old QST, for, by and of
the Amateurs. Not only is it a Broadcast
station on wheels, but is at the disposal of
the Amateurs at any time and anywhere,
but we’ll get at that a little later.
One photograph shows a broadside of the
input panel and transmitter. At the right

6XBR is the Portable Broadcast station

TRANSMITTER AND INPUT PANELS
of the picture is the transmitter which uses
250 watts in the coupled Hartley circuit.
This circuit was picked because of its flexi-

bility and ease of operation. Other circuits
were known to he more stable, but there
was no apparent reason why the Hartley
could not he made to function properly.
And take it from us, it DOES. Eight inches
of coupling is used. The normal antenna
current is three amps. The secondary is
detuned until the antenna current has
dropped one-half and the wave is as steady
as one could wish for. Referring to the
photo again, the right hand panel is the
transmitter. The top meter is a 0 to &
Weston thermoammeter {all meters are
Weston), center left, oscillator mils; right,
modulator mils; and the lower one for the
orid mils of the oscillator tube. The two
dials shown, have double spaced condensers
behind them, one being in the closed cir-
cuit and the other in series with the an-
tenna. One of the loading coils may be seen
over the transmitter, it being necessary to
use two in order to get the open circuit up
to the proper wavelength.

Next in line is a General Radio wave
meter with a range of from seveniy-five to
well over six hundred meters. Each time
the truck is moved, the set is completelv re-
tuned. The Heising system of modulation

* Warner Brothers Pictures, Inec., 5842 Sunset Blvd,,
Hollywood, Calif,

Shaw*

is used with the usual amount of success.
A fifty-watt speech amplifier is employed in
the modulation c¢ircuit. The panel on the
left of the photograph is the input system.
Three stages of impedance-coupled amplifi-
cation are used. Thordarson transformers
are used. W.E. input and output transform-
ers are used. From top to bottom on the
panel, the controls are as follows: The
three meters are used to test for proper
microphone current, filament and space cur-
rent on each tube at will. Next in line are
the three 205D Western Electric amplifyving
tubes. They are separately shielded. The
three jacks on the left are for testing the
space current, the two center ones for the
microphone, while the right hand ones are
for filament current. The gain control can
be seen in the center, while directly under
it is the light to show when the microphone
is in use. The switch under the light is for
throwing from one “Mike” to the other.
The three G.R. rheostats shown are in the
filament circuit of each tube, that is, one
for each tube, while the microphone poten-
tiometer is hidden behind the “Mike.” The
row of switches at the bottom of the panel
are for turning on or off the current used
on the input panei. The close-speaking
“Mike” on the right of the picture is used
when making announcements from the
truck, as the genecrators did make three

CONTROL AND CHARGING PANELS

times too much noise for their size. 'l'hs,
however, has heen remedied. Both the in-
put and transmitter panel are shielded on
all sides, as can be ssen in the photograph.
Another photo shows the layout of the
control and charging panels as well as the
batteries and generators, Reading from left
to right the bank of “B” batts totalling 150
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volts are for the input panel. The left hand
panel controis the charging and discharging
of all batts. Mounted on the lower portion
of this panel are the two chargers; the
simaller one for the “*B” batts, and the other
for ihe filaments of hoth the input and
transmitter panels. Directly behind this
panel may be seen one 32-volt bank of bat-
teries. There are two banks of these, one
for each generator. The four meters at the
top of this panel are for “B” hattery “A”
batteries (both ©- and 15-volt) and tne
motor-generator batteries. The right hand
panel controls the mwtor-generators. By
an arrangement of switches either or both
of the generators can be put into service at
will. Two 0 to 2000 voltmeters give the
reading of each generafor separately, so
that at all times the voltage of each gener-
ator is known when they are run in parallel.
Behind this panel are the second bank of
32-volt batteries and to the right of these
are the filament batteries. The generators
run at 6000 R.P.M. and deliver 230 mills
each at 1500 volts. The shells of the gen-
erators have been cut to allow ventilation.
All wires in the truck are run in lead con-
duit in order to get away from radio fre-
quency pick ups. The panel brackets ana
everything else that ¢an be grounded is
connected to the body of the truck and that
in turn is connected to as good a ground
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this page, shows a full view of the
works from the outside. The antenna, as
can be plainly zeen, is an almost vertical
flat top. It measures in length about 30
feet. The counterpoise runs around the top
of the truck and is supported whout every
three feet and insulated with porcelain.
The rear tower i3 30 feet high. The upper
portion slides down into the lower and that
in turn lies flat on the top of the bus. The
front stick is fifteen feet high and folds
down on the top also. The aerial is weuna
up and securely fastened on top with the
two towers. The entire installation can be
put into operation in less than fifteen min-
utes by one man. As the sign shows. a
Moreland Motor (loach is the transporta-
tion. Jelly batteries are used throughout.
Very few stations have as their head a
man such as Frank Murphy, the Electrical
Engineer of Warner Brothers. He is com-
pletely sold on the merits of the Amateur
and the A.RR.L. For this reason he has
made it possible for 6XBR to come into ex-
istence not only as a portable broadeast
station, but one that the Amateurs may call
on at any time for tests of any description.
At an early date the truck may be sent on a
nation-wide tour in the hopes that some of
the tricks in short wave broadcasting may
be brought to light. The entire works were
constructed on the Warner Brothers’ lot hy
R Hal Shaw and Ben Mec-

v

e

f;
i

Glashan and the boys in the
electrie shop under the super-
vision of Mr, Murphy.

It was at this time that

Traffic  Manager  Schnell
showed up and we of the
operating staff of KFWB

want to take this opportunity
to apologize to him for not
giving hilm any more atten-
tion than we did. It wasn’t
much, Next time we will do
better.

In addition to the fore-
going, Mr. Murphy has prom-
ised in the very near future
the construction of a lab for
the research into the myster-

THE MOTOR (OACH CONTAINING 6XBR

Noie front and rear masts,

as can be had at the time the set is put in
operation. As a result the operator or any
number of people can go in or out of the
bus and the wave remains constant, 1n
fact, every experiment was tried to throw
the wave off when under operation. but the
set went merrily on with no swinging at the
receiving end nor any change in antenna
¢current at the transmitter. )

The larger photograph, appearing on

ies of Radio as 1 whole. The
first step we want to take is
to ally ourselves with the Ex-
perimenters Section of QST.

A watch on all amateur bands will be kept
at regular hours and it is hoped that sched-
ules can be made with every one. We want
to go in strong for crystal controlled trans-
mitters,

The truck has been on the air for approx-
imately two weeks and has been picked up
in Illinois, Indiana and Alaska. We would
appreciate reports from amateurs and each
and every one will he QSL’d,



Mareh, 1926

QST 33

Amateur Radio to the North Pole Again

By F. H. Schnell, Traffic Manager

Another expedition goes to the North Pole.
cation.
Division, go as operators.
KFZG on 24 m.
start in eurly March.

Amateur radio i8 to he the sole means of communi-
Two well-known amateurs, Howard F. Mason and Robert Waskey, of the Northwestern
Amateurs all over the world are asked to keep watch for KFZH and
(12,600 Ks.) 85.6b m. {8,460 Ks.) and 73 m. (4100 Ks.)

First tests probably will

HEN Captain Donald B. MacMil-
lan said that he believed no Polar
Expedition would ever attempt to
go north without radio equipment,
he made a prediction that is already being
realized. Because of our previous successes
in this unusual work, the A.R.R.L. and ama-
teur radio has been called upon to furnish
communication for the Detroit Arctic Expe-
dition and the North American Newspaper
Alliance. :
Just about the time you are reading this
gtory, radio tests will be started from the
base station at Point Barrow, Alaska, where
Howard F. Mason (7BU), former Division
Manager of the Northwestern Division and
former Depariment Editor of QS7, will
operate the main control station. His as-~
sistant will be none other than Robert
“Bob” Waskey, {7TUU) also of the North-
western Division. Twl better amateurs
for this work—well, anybody who knows
them realizes they can be depended upon to

TOP VIEW OF TRANSMITTER WITH
MOVED. CONDENSER AND DIAL

RE-

LID
AT REAR
CONTROL TRANSMITTING WAVE LENGTH.

do the trick if anybody can do it. Mason
will have entire charge of the radio work
and he will use the calls KFZH and K¥ZG
and probably his own amateur call on 24 m.
{12,600 Ks.), 35.5 m. (8,450 Ks.), and 73 m.
{4100 Ks.), selecting the wave length best
suited for the particular time of the day.
The base station at Point Barrow, Alaska,
will be the old NRRL set—complete except
for the plate supply which may be d. e. in-
stead of 250 cycles. If the old junk gets
out as well for Mason and it did for me on
NRRL, there will be no worry about good
QSO. S8ay, gang, NRRL did get out, didn’t
she—if I do say so myself! I hope Mason
has even better reports to bring baek., It

is from this base that all stories and com-~
munications for N.A.N.A. will be started—
the destination being NORTH AMERICAN
NEWSPAPER ALLIANCE, 63 PARK

COMPLETE RADIO TRANSMITTER. LESS BAT-
TERIES, IN THE ALUMINUM CASE.

Key fastened to small board so it can be strapped
to operator’s knee,

ROW, NEW YORK CITY. Please make
note of that and remember all news or other
communications for N.AN.A. are to be

i
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e
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i
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CIRCUIT DIAGRAM OF THE RECEIVER
C1 Antenna coupling condenser. Two %4” copper
discs spaced 14",
C2 Karas 5 plate condenser SFL max. capacity
0000972 mfd.-secondary tuning.
C3 National 11 plate condenser—regeneration

control,

C4 Grid condenser of fixed mica. .000125 mfd.

R1 Daven 7 meg. grid leak.

R General Radio 10 ohm rheostat.

J1-J2 Frost jacks.

VT1-2-3 Cunningham C302A tubes.

AFL-2 Thordarson 3% to 1 a. f. transformers.

L1 for 80 m. 24 turns L2 5 turns.

L1 for 40 m. 10 turns L2 3 turns.

L1 for 20 m. 4 turns L2 2 turns. '

L1 No. 16 enamel wire 3” diam. spaced %%” sup-
ported by paraffined maple strips.

L2 No. 22 enamel wire 214” diam. wound on short

hakelite tube.
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ziven to no other organizations or individ-
ual. It is these press despatches that we
amateurs are going to handle in the same
manner we did for Captain MacMillan when
Don Mix first went north with amateur
radio. Plans have been made for $EK-9XH
{C. F. Burgess Laboratories, Madison, Wis.})
to maintain continuous watch 24 hours of
the day during the expedition. Probably
other stations will be added to the list where
reliable continuous watches can be main-
tained, but with the “sleepless wonder” Don
Mix, W. H. Hoffman and Phil Zurain at
2EK-2XH, it is going to take a good crowd
of hams to compete with them. This does
not mean there will be no communication
with other hams. YEK-9XH merely volun-
teered continuous watches—anybody else
available? So much for the base station
and operation.

This arctic expedition differs from any
other that has started from the U.S. in
that no ships will be nsed. The entire ex-

CIRCUIT DIAGRAM OF THE TRANSMITTER

AA Jewell 0-,5 amp. r. f. meter.

1 Hartmann 00025 mfd. condenser—antenna
series.

L3 Antenna coupling coil. 6
copper 134" diam.

V¥T1-2 Cunningham C301A tubes.

R1 General Radio 10 ohm rheostat.

R Grid leak—Ward-Leonard 5000 ohm resistance.

R.F.C. Choke, 51 turns No. 22 8. C. K. wire,
basket wound 1%;” diam.

€2 Cardwell double unit, .00012 mfd.

L1-L2 ¥or X0 m. band 24 turns Neo. i4 bare copper
spaced 3/16”.

Li-L2 For 40 m, band 12 turns No. & bare copper
spaced 147,

tarns No. & bare

ploration will be from a plane, which will
“hop” off from Point Barrow some time be-
tween March 20th and April 15th. Captain
George H. Wilkins. commander of the De-
troit Arctic Expedition, with Lieut. Carl E.
Eielson as pilot of the Fokker monoplane,
will attempt to reach and explore the “Pole
of Relative Inaccessibility”-—the center of
the polar ice pack. In event of failure to
find suitable landing space on the ice, Cap-
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tain Wilkins proposes to continue his flight
across the pole and attempt to reach Spitz-
bergen without landing.

The plane will be equipped with a port-
able transmitter and receiver, for use when
on the ice. No communication, excepting
possible broadcasts, can be made while the
plane is in flight because of ignition QRM.

TOP VIEW OF RECEIVER WITH LID REMOVED.

Relative position of the apparatus can be seen.
Brackets on four corners (transmiter also equipped
the same way) permits mounting in any position,

The portable outfit can be set up on the ice
in a very short time and will afford a means
of communication with the base station.
The transmitter is designed to cover all
amateur bands with a large margin of
safety on either side. The receiver also is

FRONT

VIEW OF
ALUMINUM CASE,

COMPLETE RECEIVER IN

equipped for a wide range of wave lengths.
Both of these pieces of apparatus were con-
structed at the (. F. Burgess Laboratories
and will be loaned for the duration of the
cxpedition. As in all other cases where
creat care is necessary, Burgess did an ex-
cellent piece of work in a limited time. So
much does this apparatus appeal to the ham
who wants a low power cutfit and so com-
plete in every detail is the description that
we believe it will be of as much interest to
vou as it was to us at A.R.R.L. Headquar-
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ters, There are plenty of excellent pictures
and if you have been *‘stumped” on how to
go about building a low-power transmitter,
follow this description. Here is something
for the broadcast listener who is standing
outside the door of real amateur radio and
looking through the window. Here is a
portable outfit—the whole thing including
mast and guys weighs only 45-% pounds,
less batteries.

Portable Transmitter and Receiver*
ANTENNA POLE

Five sections of bamboo pole 5 to 6 feet
long and averaging about 2 inches in diam-
eter are fitted with brass sleeve connecting
joints. Total length, 30 feet. Bottom sec-
tion fitted with steel point which holds base
from slipping from position. Three rings
at base of top section are fitted with guy

o

W. H. HOFFMAN (left) AND PHIL ZURIAN (right).

Hoffman designed and supervised construction of
the apparatus. Zurian is one of the regular opera-
tors of 9EK-9XH.

wires. Three iron pins for guy stakes are
driven into the ice or earth for anchorage.
Two men can erect mast in 10 minutes.
Total weight, 17 pounds.

ANTENNA SYSTEMS

Two antenna and counterpoise systems of
single rubber-covered flexible stranded
wire are provided, one for transmission of
the 40 M. (7,500 Xs.) band and another
for the 80m. (4,000 Ks.) band. Antenna
consists of a single wire one-quarter of a
wavelength long and the counterpoise con-
sists of three wires—three-sixteenths of a
wavelength long—laid out fan-shape under
the antenna.

#Fntire apparatus built at ¢. F. Burgess l.abora-

tories, Madison, Wis., under supervision of W, H,
Hoffman and W. B. Schulte.
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TRANSMITTER

Two C-301-A tubes in parallel are used in
a series Colpitts hook-up. A double unit
tuning condenser mounted inside the case
gives a range of 24 m. to 78 m. {12,500 to
3,850 Ks.) using ‘two inductances, one for
the lower band and the other for the upper
band. Power supply (300-400 volts “B”

Mr. BROADCAST LISTENER:

Have you been looking in through the window
it amateur radio and have you had the “itch’ to
construct and operate a low-power transmitter
which will give you a range.of 500 miles or
more under favorable conditions? Have you the
desire to make une of these ‘‘wireiess sets” pro-
viding it isn't going to cost but a few dollars?
Have vou wanted to get into this game of telegra-
phy? Listen—if you have, first get as much
sleep as you can, now, envugh to last you the
rest of your life—ycu won't get but a few wink:
a night after you get into this (ascinating game.
Then get busy and make yourself a set something
like this. When you get stuck, don’t quit in dis
gust. Instead, write to us at American Radio
Relay l.eague Headauarters, 1711 Park St., Hart-
ford, Conn., and we'll be more than giad to help
vou. We may even be able to send some nearby
amateur right over to yvour house.~—F. H. S.

batteries) is fed through flexible leads.
The key is fastened to a small board which
can be strapped to the operator’s knee when
the set is out in the open (See illustration
and list of parts.)

RECEIVER

Range, 13 to 108 m. (2775 to 23,000 Ks.)
Sockets equipped to take either C-299 or
(C-301-A tubes. Tickler coils are fixed and

SHOWING MAST AND COMPLETE APPARATUS
SET UP FOR OPERATION ON LAKE MONONA
AT MADISON, WISCONSIN.

regeneration control is by means of a con-
denser. ({See illustration and list of parts.)

Transmitter and receiver are mounted in
cases of aluminum .051” in thickness. Cases
are secured to aluminum angle pieces in

each corner. Tops of the cases are held in
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position by special hook hinges which allow
the top panels to be removed entirely or
hinged to either the front or back edges of
the case. Transmitter weighs 17 pounds
and the receiver 114 pounds.

RESULTS OF TESTS

The complete equipment was set up on
Lake Monona and tested under conditions
as nearly as possible approaching those
under which the apparatus would be used
up north by Captain Wilkins. [t was then
put into operation on the ground floor of the
Burgess radio laboratory and here is a cony
of the log:

Signat

Station Strength

Date Time (C.S.T.) WorkedLocation of Sta.Reported
71/26/26 12:01 am 6MS ILos Angeles, Calif. R4

$1/26/26 12327 am TWU Portland, Ore. R6
1:4 2AES New \nrk Clity RY

23 1IBKQ Worcester, Mass. R6

3 2JN Up, Montclair, N.J, Rb

41 2NZ Red Bank, N. J. R3S

5 b 2KG Astoria, N. Y. R &
uuh,zb L3 INX Boston, Mass. RT
+71/29/26 11:69 pm 9DU  Chicago, 11, R3
-l,fdtl/Zh 12:24 am Q9AJR Chicago, Il Rb
$1/80/26 1326 um YEM Sewurd, Nebr. RS

fTests conducted on 40 m. (7,600 Ks.)
ducted on 80 M. (4,000 Ks.)

T7iTests con-

,,,,,,,,,,,,,,,,,,,, —

Ncutrahzmg ‘the Crystal
Amplifier

GREAT many queries have been re-

A ceived concerning the way to neutralize

the power amplifier in a ¢rystal con-

trolled set, and how to tell whesn the neutral-
izing ad]ustment has been properly done.

In the first place if the power amplifier

is operating on a harmonic of the crystal’

oscillator neutralization is not wnecessary.
[t is only necessary to neutralize the am-
plifier when it is being operated on the
same wavelength that the crystal oscillates
on. In order to {10 a thorough job of
neturalizing, and in order to do the job
quickly, it iz most desirable to have the
crystal oscillator in a shielded box and the
power amplifier in another shielded com-
partment. The adjustment can be done quite
readily then. The fields of the various coils
in each circuit stay within their own cages
and all sorts of crazy feedbacks are avoided.

Neutralizing can be done in several ways,
the easiest is probably that shown in the
drawing wherein L and L1 are the primary
and secondary coils associated with the
power amplifier. The amplifier i¢ tuned to
the crystal oscillator’s wavelength by virtue
of eoil L and condenser (. In series with
this condenser it is customary to have &
thermo couple ammeter to facilitate tuning
the power amplifier. The neutralizing
scheme consists of the variable condenser
€1 and that portion of coil L between points
A and R. By varying both the condenser
capacity and the turns in the A-B section
neutralization can be secured and the power
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amplifier can then be tuned exactly to the
erystal oscillator wavelength.

In order to tell when the correct condenser
capacity has been found it is easiest to pro-
ceed as follows: Replace the thermo ammeter
A with an R.F. meter having & maximum
scale of 25 or 50 milliamperes. A hot wire
meter will do. Then cut off the plate voitage
of the power amplifier tube but keep the
filament lit. In all probability the milliam-
meter will show some deflection, indicating
that it is picking up current from the crystal
oscillator. Vary the condenser 1 and the
turns in the A-B portion of coil L until there
is no deflection on the milliammeter at A.
It is safe to assume that the power amplifier
is then properly neutralized.

Another method, requiring no additional
apparatus, consists in varying the neutraliz-
+ -,

it

ing condenser (with no plate voltage on
the power amplifier tube) until some puint
is found at which a variation in the capacity
> will have no effect upon either the plate
current in the crystal oscillator tube, or upon
the R.F. in the L-C circuit in the crystal
oscillator.

Mr. A. Crossley of the U. S. Naval Re-
search Laboratory suggests that an electro-
static voltmeter connected across the power
amplifier output will show no reading when
the amplifier is neutralized and there is no
plate voltage on the amplifier tube. Un-
forunately we haven’t the electrostatic volt-

meter, tho.
—J. M. C.
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“Pse QSL Card”

business of QSL cards, and this article
is going to present a policy which it is
suggested be adopted.

First, there has been a great deal of dis-
satisfaction from both foreign and Amer-
ican amateurs over the fact that most of
the QSL cards sent out do not get a reply.
The writer, as the member of A.R.R.L.
headquarters staff who handles all QSL
cards which are sent to the League for for-
warding, has been observing both the cards
and the remarks for some time, and the
kick is coming just equally from American
and foreign hams. It is true that many
American amateurs do not reply to foreign
cards; it is equally true that a great many
foreigners do not reply to American cards;
and it is a fact that most American hams
do not reply to American cards.

I 'S time something was done about the

T.et us for a moment consider the case of
the fellow who sends QSL cards. He takes
a great deal of his time listening for signals,
making notes on them, and later typing or
writing out the cards. He also has gone to
the expense of having cards printed up, and
of buying stamps to send them. Therefore,
when, as a result of several weeks’ listening,
and another week of writing, he sends out
150 cards, and gets replies to but 25 or 30
of them, he believes he is justified in
registering a large and healthy hick. But
wait a minute—is he entirely justified? It
seems to us that the fellow who sent the
cars shouid feel that he did it to help the
other fellow, and that he shouldn’t care
whether they are acknowledged or mnot.

There is another side to the case. What
about the attitude of the fellow who did
the transmitting and who receives the cards?
We will not treat here of the small group
of hams—-of ull countries—who never re-
ply to any cards. The writer is convinced
that there are very few representatives of
this class. We are talking now of the
average transmitting ham, who replies to
some, but not all, of the cards he receives.
What is his attitude to the flood of cards
that frequently come in? His attitude is
about this: “Why should I be under obliza-
tion to go to the expense of answering
several hundred cards from fellows with
whom I have not communicated, and from
whom I have not solicited reports? I have a
big station. and I get a great many cards
every month. Of course, I much appreciate
the kindness of the fellows who go to the
trouble of sending me cards, but T can’t
atford to answer them all. ¥ would like to;
hut 1 can’t take the time and money. How-
ever, I always reply to a card from a fellow
w'th whom I have been Q80.”

There is some justification on both sides,

but more, it seems to us, on the side of the
recipient of the cards. The fellow who
sends out a lot of cards to stations he has
heard (not worked) deserves commendation;
but on the other hand, the fellow who re-
ceives several hundred cards, many of them
from only several hundred miles away,
is not too greatly to blame if he does not
answer them.

With all this in mind, the writer has
drafted the following suggestions for (1)
the non-transmitting unlicensed listener who
sends cards to stations that he hears; (2)
the licensed active transmitter who sends
cards; (3) the fellow who receives cards.

The Non-transmitting Unlicensed Card
Sender

1. Send cards to foreign amateurs heard.

2. Do not expect an answer to cards sent
to commercial short-wave stations such as
FW, ANA, AGA, WIR, WGH WIZ, WQO.
Most such stations, unless they especially
request them, have no use for amateur re-
ports,

3. If you live in the United States or
Canada, do not send cards to any United
States or Canadian amateurs unless you
are perfectly willing to go without an
answer.

4. Be sure to use an up-to-date call book.

The Licensed Active Transmitier Who Sends
Cards

. 1. When requested, send a card to all sta-
tions worked, whether foreign or domestic.
2. Do not, if you live in the United States
or Canada, send a card to any U. 8, or
’anadian amateur heard but not worked,
unless you are willing to take a chance on
getting no reply.
3. Send a card to foreigners whether
heard or worked (optional).
4. Use an up-to-date call book.

The Fellow Who Receives The Cards_

1. Always answer all cards from sta-
tion with whom you have been QSO.

2. Always answer all foreign cards, re-
gardless of whether you have or have not
been QSO.

3. Do not, if a U, S. or Canadian ama-
teur answer cards from unworked U. S. or
(Janadian stations who may wish to report
vour signals, unless you have plenty of time
and really want to.

4. Use an up-to-date call book.

These suggestions are made in order that
a systematized policy of card-sending may
result in greater happiness for all con-
cerned. We do not feel, in general, that
there is any obligation to answer cards
other than as specified above. But as a part-
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ing thought we would like to leave the idea
that amateur etiquette requires that every-
body send as muany cards as they receive.
Send them to whomever you want, but you
owe a8 swany cards to the fraternzty as you
have received. The expectation of a direct
QSL to all cards sent is something that
ought to be firmly discouraged. We’ve seen
some shacks papered with cards that were
almost all acknowledgments of c¢ards, not
signals. That doesn’t mean a thing—any-
body ¢an get that kind of wallpapler.

. do

Tube Reactivation

new piece of apparatus has been de-
A signed to simplify the problem of

tube reactivation. It isthe so-called
“socket” reactivator made by the Interna-
tional Resistance Company, Inc., of Phila-
delphia. The device works on the flash and
aging principle. A small button on the side
of the socket enables one to flash the tube
with a comparatively high voltage for a
short length of time, and then let the tube
remain in the socket during the aging
process. The reactivator screws into any
sitandard base lamp socket and works on
both A.C. and D.C., a resistance being cut
in when the but-
ton on the side of
the socket is
pressed. This gives
the "ﬁashmg voit-
age’ which should
be left on for
about forty - five
seconds. When the |\
button is released
some additional re-
sistance is added
and the tube is al-
lowed to age for
about ten minutes
after which it
can be removed
from the socket and should be entirely
cured. The reactivator is made in two
inddels, one for 199 type tubes and the
other for the 201-A type.

S tray 8L

NAR1 is the 78 meter transmitter of
(GGunner . W. Almour, located at the U. S.
Naval Station, Key West Florida. The trans-
mitter uses a smlee 204-A with a sink rec-
tifier and is pumping a wicked signal all
over the country. Almour was formerly at
NERKI1.

20 v avme
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Attention Brass-Pounders!

The W. A. (., Club is being formed. Tt
is to be &n International affair, of interest
to all Knights of the Nickeled Key., See
OST next month,
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Second District Convention
HE sixth annual Second District Con-
vention will be held this year during the
week of March 8th to 13th, again at the
Hotel Pennsylvania, New York City. It is
being run by the Executive Radio Council
of the Second District, of which Capt. George
T. Droste, 2IN, is president.

The affair is promised to be a real ham
event, with all kinds of special stunts. The
sixteen local ¢lubs comprising the Council
will have booths of their own on the balcony
surrounding the grand ballroom of the hotel,
wherein a show of commercial apparatus
will be held. These exhibits are always in-
teresting, because the enthusiastic members
og the clubs spend whole months preparing
them.

One of the smaller dining rooms of the
Pennsylvania has been hired in addition to
the ballroom space, and will be used as a
lecture hall afternoons and evenings. Boyd
Phelps, formerly of the QST staff, is in
charge of this work, booking technical talks
and demonstrations.

Of course there will be a grand banquet,
with incidental entertainment that Ed Fink,
2GL, says will be eye-opening. Tickets for
the feed, also covering admisison for the
entire week, are five dollars apiece, and can
be obtained from the Council at its head-
guarters at 74 Cortlandt Street, New York
City. The attendance this year will be
strictly limited to about 400, and Fink
promises there will be none of the crowding
that marked the banquets of previous years.
Johnny Reinartz is definitelv booked as one
of the speakers, and there will be many
others also worth coming & long way to hear
and see,

The Department of Commerce, through
Mr. Arthur Batcheller, Second District
Supervisor of Radio, will hold open house
for hams seeking licenses. Examinations
will be held every day. The Custom House
men will also conduct the jamming and
commercial and amateur speed contests, for
which some valuable prizes are being of-
fered.

There will also be two contests for receiv-
ing sets, of both the short-wave ham and
BCL variety, and three for low, medium and
high power ham transmitters.

Several private little stunts, admission to
which will be gained through special tickets
available only to hams, W111 be staged in one
of small eatmg houses in the theatrical dis-
trict. An “Erco” initiation and a “Night of
Mystery” are being concocted.

The heads of the various committees are
as follows: George T, Droste, 2IN, general
manager; Frank Frimmerman, 2FZ, show
manager; Paul C. Oscanyan, advertising;
Robert Hertzberg, ex-2ABK, publicity; Eari
Peacox, 2ADH, convention; Edward Fink,
2GL, banquet; Robert T. Morris, 2BQS,
finance,
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Finding the Inductance of the Filter Choke

By Edward W. Berry*

than fiction” so are facts often more

accurate than rumor. The fellow

you bought your filter choke <coil
from told vou that it was a ten-Henry
choke. He is just as positive of this fact
as was the féllow of whom he bought it.
You are, however, very apt, even while
assuring your friends that it is a ten-Henry
choke, to wonder how much of a choke it
really is. 'The determination of the induc-
tance of a large choke ¢oil is not at all dif-
ficult. The collection of the necessary data
is far simpler than the operation of the
sverage transmitter. The mathematical
part is perhaps a little more involved, but

EVEN as “truth is sometimes stranger

20,000 40,000
1,, 1000000 4,000,000
2Z*R? 200,000000 400,000,000

60,000
6,000,000
600,000,000

8,000000 )
800,000,000 1000,000,000 1,200,000,000 I,‘()0.000,000

termine resistance and formula (B) to de-
termine impedance. Substituting these two
values in formula {C) and solving for L
will give the value of the inductance in
Henries.

Let us follow these steps through. Con-
nect a storage battery of about ¢ voits
across the choke to be measured. Note the
current flow with a milliammeter. The one
used to measure plate current will do very
nicely. If the current is too great for its
range reduce the voltage by cutting ovut
one or two cells of the battery. When a
reading well within the range of the meter
has been obtained, measure the voltage
across the coil. In our example the voltage
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CHART FOR FINDING INDUCTANCE OF FILTER CHOKES
t~-Find the resistance of the coil by use of Formula A.
2-=Find the Impedance (Z) of the coil by use of formuia B,
3—Square the resistance, that is, multiply it by itself.

4-—Square the Impedance in the same way.

S-—Subtract the squared resistance (R x R) from the squared Impedance (Z x Z).
6-—1Ising this value of Z*-R* refer to the 60 cycle or 25 eycle curve and find the inductance in

Henries at the left.

Note—If the choke has too small a core, or too smafl an airgap, its inductance will be

lower when its windings are carrying rectified altternating current.

A very *skimpy” vchoke

may even lose 34 of its inductance under such conditions.

even those unaccustomed to simplest alge-
bra shouid have little trouble if the follow-
ing examples are followed step by step.
In order to work intelligently two things
about the coil must be determined. We
must find, first, its resistance and second,
its impedance at a known frequency. Ohm’s
Law, formula (A), should be used to de-
¥ Fngineoring Department, Electrie Spegislty Co.,

“tamford, Conn.

was 6 volts and the current .150 amperes.
This was of course 150 milliamperes on
our meter. But Ohm’s Law requires that
the current must be in amperes, not milli-
amperes. Dividing our current by the vol-
tage as in step 1. we obtain the resistance
of the coil which in this case is 40 ohms.
Qur next step is to apply formula (B),
and find the impedance at a known fre-
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quency. The local A.C. house supply will
do nicely as its frequency is usually ac-
curate to within a fraction of a cycle. This
is probably 60 cycles. There are some
plages where the frequency is 50 cycles, 40
cycles and even 25 eycles in this country.
Anyone in a position to measure induc-
tance should be able to find out the fre-
quency of his local supply easily. Formula
{B) looks as if we were going to do (A)
over again and get the same result. The
method is the same but the voltage is now
alternating, The coil now shows, in addi-
tion to its resistance, a choking effect
which also tends to retard the current.
That is, if we were to connect our coil to a

6-volt 60-cycle supply the combination of
the resistance and the choking effect would
be so great that nowhere near .150 ampere
would flow. In large chokes in order to
get a current flow that will be within the
range of the average meters it will be nec-
essary to use a fairly high voltage. The
best source is the house supply where it is
A.C, Unless the coil has a resistance of
at least 20 ohms as found by our first step
it is not safe fto put it across 110 volts
house supply. In all cases a fuse of not
more than & to 5 amperes should be placed
in series with it. The actual measurements
here are identical with those for (A). The
instruments used here are of course of the
A.C. type. In some of the smaller chokes
the current will probably be large enough
to be within the range of the smaller fila-
ment ammeters. If not the average High
School laboratory or a local electrician
should have such meters. The next step is
the substitution of these wvalues in ().
This has been laid out step by step in the
example. This requires little explanation,
but considerable work.

The suthor has quite a little of this work
to do. He was born with a dislike for for-
mulas and large figures, and with a broad
lazy streak through his brain. To =save
both time and mental exertion he devel-
oped the following curves. Their use sim-
plifies the mathematical part of the deter-
mination of inductance and reduces the 11
steps to 5. The highest mathematics in-
volved is multipication.

To use these curves:

1. Find the resistance of the coil as
in (A).

2. Find the impedance of the coil as
in (B).

3. Square the resistance, that is multi-
ply it by itself.

4. Square the impedance.

5. Subtract the resistance squared
from the impedance squared and use the
curves.

~This completes the mathematics. Now
turn to the curves. Running up and down
the left hand side are a series of numbers.
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If the inductance of the coil is between .1
henry and 100 henries the result of the
subtraction will he among them. If the
number is between 1,421 and 142,100 the
inductance will he in tenths of henries.
That is if our number was 51,000 the in-

93
R
In
X
>,
T

) Z=£; E=pov I=./34mp)
Z == 846 0hms
Z = YRIr(2mfL)?

B
2
C
3 7= 1/[,}0/2 #(2X3.14/6 X604L )2
4
5
6

Z =2 V/600 *i42 /129 xL2
Z2= /600 + /£2,/29 xL.>
T2 /600 = /42,/29 X L. >
7 (846)*~ /600 = 142,129 X L2
8 7I5 716 ~/600 = /42,123 X L=
O  [42,/129 XLZ = 714176
{0 Lz = % = 502

W L = V302=2.24 Henries

ductance wouid be .5 henries. If the re-
sult of the subtraction of the squares was
between 142,100 and 14,210,000 we would
use the second line of figures and the in-
ductance would be between 2.8 henries. If
the number lay between 14,210,000 and
1,421,000,000 then the third column would
be used and the inductance would he be-
tween 10 and 100 henries. Very szeldom
will there be use for the curves sbove 30
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henries. These curves could of course he
used theoretically for all ranges of induc-
tances. It is necessary to measure the im-
pedance of the coil at the frequency for
which the curve has been worked out. If
the impedance has been measured at 60
cveles it will be necessary to use the
#0-cycle curve. .

Let us apply our original example to
these curves. We found that the resmtar}cg
equaled 40 ohms and the impedance 846
ahms. Squaring both,

846 x 846 equals 715,716
40 x 40 equals 1,600

On our curves 714,116 is in our middle col-
umn. The dotted line shows apprpx;matgly
where this is. The inductance at this point
is equa: to 2.24 henries. The inaccuracy
in reading the meters and in the meters
themselves may be greater than the error
in reading these curves. These curves
have given us a fairly accurate result, they
have more than cut the steps in half, there
is no dividing of large numbers, transfor-
mation of equations nor necessity for ob-
taining square roots. These curves can be
easily handled by the average amateur.

Space prohibits the presentation of the
mathematical development and proof of
these vurves. The author will be pleased
to forward this information to those inter-
ested. )
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The 1926 Cooper Cup
MR. J. C. COOPER of Jacksonville,

Fla., life member and former di-
fector of A.R.R.L. has again offered
cups to he awarded for progress in
amateur radio. The rules for the award
have now been approved by Mr. Cooper.
The 1926 Cooper Cup
1-——The 1926 Cooper Cup will be awarded at
the close of the year 1926. It will be
given for the outstanding achievement
in amateur radio during the year.
2—Any type of work will be considered,
excepting as limited by rules &, 4 and 5.
. Transmission, measurement, radio sur-
veys, reception, emergency work and
theoretical work will all be considered.
3—Traffic handling will not be considered as
there is a separate trophy for such work.
Exceptions to this are made under rule 6.
4--Distance records will not be considered
excepting under rule 6.
5—Efficiency records of the “watts per
mile” type will not be considered ex-
cept under rule 6. 1In general they should
not be entered for this cup but for the
trophy offered by the Jewell Electrical
Instrument Co. of Chicago.
6—Exceptions to rules 4, 5 and 6 will be
made if the records are made by using
some improved method which <an be
applied to other stations.
7—The award will be made by a committee
consisting of the Technical Editor of
QST, the Assistant Technical Editor of
QST and the Traffic Manager of the
League, with the Technical Editor act-
ing as chairman.
8—No entries will be required because it is
almost certain that some of the best work
would not be entered by the men doing
it. The committee therefore will use
the advice of a great many men in de-
termining the award. The committee
also reserves the privilege of referring
the decision to a second committee of
men prominent in the radio art but not
necessarily members of A.R.R.L.
The 5 Meter Cup
An entirely separate cup will be awarded
for work in the B meter band of wave-
lengths. This cup will be called the
“Cooper_ 5 meter cup” and will be awarded
under the same rules as the 1926 Cooper
Cup. :
If the outstanding amateur radio work
of 1926 is in this waveband it will be pos-
gible for the same man to win both cups.

The 40 and 80 Meter Cups

The 40 meter and 80 meter cups will not
be offered this year. This is partly because
the two bands are not far enuf apart to
warrant two cups and partly because any
really important progress is just as likely
to apply to all waves alike, and therefore
to deserve the 1926 Cooper cup.

hnuravar
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Tuner Design

Spamer, of the Allen D. Cardwell

Mfg. Corp., we are able to present
the curves shown in the accompanying
figure. They illustrate the reasonable
process of making a tuner instead of the
customary one of guessing blindly at it and
then wondering why the performance is not
all that might be asked for.

In beginning the design of this tuner
Holbrook took into account several things
that are ordinarily overlooked. First of all,
it is desirable to spread the band of wave-
lengths over which we are tuning as widely
as possible on the condenser scale. Second-
Iy (and this contradicts the first require-
ment), it is extremely desirable to make the
tuning curve somewhere mnear straight.
This means that we shouid use a large part
of the condenser scale, but by no means all
of it.

A receiving set was built up using a 20-
turn coil and a three-plate type 159B Card-
well condenser in the secondary circuit. The
«0il happened to be of the old basket-wound
{Lorenz) type, but exactly the same prin-
ciple can be applied to the more modern
spaced cylindrical winding. Using a wave-
mneter and the click method it was now pos-
sible to find very easily the wavelength for
each setting of the condenser. After this
was done for the complete coil a tap was
taken at the 19th turn and another curve

HRQUGH the courtesy of Mr, F. M.
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was obtained. This is the Curve B. In
this way five curves were obtained alto-
gether which required a total of 88 wave-
meter readings.

_ Quoting from a letter of Mr. Holbrook’s to
Mr. Spamer: “My problem was to extend
the mnarrow amateur band of 75 to 85.6
meters over as large a part of the condenser
dial as possible. The curves showed the re-
sult of my investigation. The 8%-wave-
meter readings which I took are represented
by the four upper curves.” The first curve
A is used for the foreign band of wave-

lengths, which is 90 to 100 meters. The
full coil is used and 45 scale divisions (40
to 85 on the scale) are thus made avail-
able. The lowest curve, the fifth one, was
sketched in this morning to illustrate that a
tap on the 16th turn will give the maximum
scale for the 75-meter American amateur
band. You will notice that 51 scale divi-
sions (27 to 78) are spread over this amateur
band.

“Both American and foreign amateur sig-
nals fall on the straight part of the curve,
making equal divisions for each equal in-
crease in wavelength.”

This work was done with condensers hav-
ing plates of regulation shape. Thus only
the upper portion of the wavelength scale is
approximately straight. For this reason
the lower part of the scale has heen
avoided, as tuning will be c¢ramped there
even though a slightly more favorable ratio
of inductance to capacity might be con-
sidered an excuse for trying that region.
The ideal way of doing the thing would per-
haps be to increase the inductance slightly,
to use a spaced helix of No. 20-24 wire as a
secondary (so as to have the least possible
distributed capacity) and then to combine
with this coil a two-plate condenser of the
straight-frequency-line type.

Plug-In Choke Coils

UR friend 1XU of Pittsfield, Mass., is

responsible for the keen “push-pull”

choke coil shown in the photo. The
winding form is a “5 & 10” tooth brush
holder made of glass. The ends are threaded
and aluminum caps fit these threads. In
winding the chokes the end of the wire is
bared and pushed over the end of the glass
tube. Then the cap is screwed on over the
threads and the wire. The result is that the
wire is securely dead ended and at the same
time makes contact with the cap. Large
cartridge fuse clips hold the tube in place
and make contact with the caps. 1XU has
these chokes tuned to the working wave-
length and for 5, 20, 40 and 80 meters has a
set of chokes that he plugs in when the

wavelength is changed. No dope of any kind
is put on the wire, the tightening action due
to the turning of the caps as they are
screwed on very effectively keeping the wire
in place.
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Ford Coil Filters

By Charies Provins®

HAVE noticed attention called recently tc
the ever useful flivver coil and would like
to suggest an improved manner I be-
" lieve of utilizing all the important parts
of one or two of them. I do not think that
this is at all original, but might serve to re-
mind some of the gang of the possibilities.
in all of the following filter circuits the
Ford coils may be used without taking them
apart, which is a disagreeable job, and also
likely to damage the fine windings and the
condensers.
It seems that a lot of the amateurs us-
ing them for filters' are using just the

WY

JFIG. 1 FORD COIL HOOKUP:

primaries which do not have much induct-
ance and less often the secondary. The
reason for using the primary is that it has
low d.c. resistance, while the secondary has
% d.c. resistance of about 5000 ohms; enough
to cut down appreciably the plate voltage
we use on b watters.

So far, I have not heard of anyone using
the condensers which are built into the box

with the coils. These have a capacity of
about one-microfarad, and, at this station
stand 400 volts without breaking down, no
higher voltage having been tried.

‘Well here is the dope:~—Fig. 1 is the regu-
lar Ford coil “Hookup”. The condenser is
shunted across the vibrator contacts. The
first thing to do is to get a thin piece of
insulation to slip between the contact
points; another piece might well be placed

“4DAO-6DBW, P. O. Box 671, Lynwood, Cal.

1--Retwen & high voltage rectifier and a sending
sot.~-Tech, Ed.

under the lower contact arm to insulate it
from possible contact with the core. The
coils are not mutilated in, any way.

Fig. 2 shows the circuit with two coils,
the secondaries of which are connected in

_sec.

+ [TYVTSUY) 2o Peare!
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parellel. These have about 2500 ohms, re-
sistance, which is not so “awful much” to put
m series with the H. V. and of course, the
inductances are in parallel but the effective
inductance is still great enough to be very

SEC.
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FLATE)
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o8 FIG.4 NOT GOOD)
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effective in blocking the ripple. The nega-
tive H. V. is connected to the outer or top
vibrator arm on each of the coils.

The filter circuit of Fig, 2 is equivalent
to the schematic hookup of Fig. 8. This
filtering action here would be the tendency
of the large condensers to short circuit the

35C. Sac

—_—

10 AATE

osMrS, FIG.5 TWO COILS IN SERIES.
£, Good D.C. buk 10,000 0hms D.C. Resistanca)

ripple frequency coming from the rectifier
and also to help fill in the so-called “valleys”
in the ripple voltage; the choke blocking or
removing practically all the rest of the rip-
ple and keeping it from guing through the
tube load circuit.
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The parallel resonant circuit Fig. 4 was
also tried but was very unsatisfactory, con-
siderable remaining ripple being present in
the D. C.—also it reduced the voltage across
the plate.

Fig. 5 shows the regular type filter and
gives good D. C. but also decreases the plate
voltage considerably, 10,000 ohms resist-
ance.

Fig. ¢ shows another experiment using
the circuit of Fig. 8 but with two more con-

SEC,
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‘,a‘rcm‘& 2and 3) 4
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densers, taken from defunct Ford -coils
shunted across the D, C. at the tube side of
the filter. This formed what is usually
termed “pi” filter; but did not give ag
ood results as were obtained by using the
original circuit of Fig. 3 and 2.

Fig, 7 shows one coil being used for a
filter. This causes quite a drop in plate

SEC.

PLATE

FIG.7_ONE COIL ONLV'___

voltage but is very effective in removing
ripple.

The circuit of Fig. 3 and 2 was found to
give the best results. L

When this filter was connected in it
changed a very bad R.A.C. tone to closely
approximately D. C. The plate milliammeter
read nearly 50 mills without filter and a
little over 40 milliamperes with filter con-
nected. The rectifier was in very bad con-
dition, a number of the jars sparking and
.-:omde) were almost “duds”. (One 5-watter
used).
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Radio Legislation Pending

EW radio legislation is now definitely
N “in the works” and it looks very
much like something would come of it

this time.

The Senate Committee on Interstate Com-
merce has held brief hearings on two hills,
one being 8.1, introduced by Senator Howell.
the same very brief bill that Mr. Howell
presented in the 68th Congress, and the
other, 8.1754, being a bill by Senator Dill
patterned very largely on the last effort of
Congressman Wallace H. White in the pre-
vious Congress, which bill at that time
passed the House. The Senate committee
has now discontinued hearings and it seems
that they will await the action of the House,
for the Committee vn the Merchant Marine
and Fisheries of that hody has held lengthy
hearings on a new bill by dr. White,
H.R.5589, which is the last word in c¢on-
templated radio legislation and 'which is
based on the recommeundations of the Fourth
National Radio Conference, held Iast
November.

It seems to us that H.R.5589 has an ex-
cellent chance of passing, with more or less
minor modifications, as it has been apreed
to in principle by every radio interest of
which we have heard. In common with all
of Mr. White’s recent radio hills it avoids
all technical stipulations and merely creates
administrative machinery, to be directed by
the Secretary of (‘ommerce, by which the
regulations governing the various ciasses of
stations would be determined from time to
time as the art progressed. Provision is
made for appeal to the Court of Appeais of
the District of Columbia from action of the
Secretary in declining to issue a license or
in revoking a license. A National Radio
Commission of nine members, to be ap-
pointed by the President, would be created
by this bill. The Secretary of Commerce
may refer to the commission any matters
the determination of which is vested in him,
and their decision will be binding on him on
matters so referred to them, subject of
course to the same appeal as is allowed from
decisions of the Secretary. Contrary to re-
cent earlier White bills, there is no provision
in this bill for fees for station or operator’s
licenses. In general, Headquarters regards
the bill as acceptable.

An erroneous report has heen circulating
thru amateur channels to the effect that
the bills now pending in Congress provide
for depriving the amateur of the 150-200-
meter band. As mentioned above, there are
no wavelength assignments in any of the
bills.  This matter of the 150-200-meter
band was decided at the national radio con-
ference in November—in our favor.

—K. B. W.
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Experimenters

HE purpose of the KExperimenters’
I Section is to put into touch with each

other those men who are working on

the same radio problems, also to help
them to go at these experiments with the
advantage of the experience gained by other
members of. A.R.R.L. Any subscriber of
QST may be a member of the section by
simply sending a request for membership
to “Experimenters’ Section, American Radio
Relay League, 1711 Park Street, Hartford,
Conn.”

Please do not put anything else on the
same sheet except your name and complete
address. These are the only requirements,
station ownership is not necessary, neither
is a laboratory.

The membership blanks will then be sent,
and when they are returned there will be
sent a complete list of the membership to-
gether with the problems they are working
on. Some problem outlines are now avail-
able and more will be made.

Our Immediate Future

It has been felt for some time that the
Experimenters’ Section deserved more time
than could be given to it by the Technical
Editor or the Assistant Technical Editor.
At the same time we have not been in a
position to employ a man for that purpose
alone.

It has now been decided to try combining
the desk work of this section with that of
the A.R.R.L. Information Service. This ar-
rangement is made possible by the fact that
Mr. L. W. Hatry, who has been handling
the Information Service on a half-day basis,
is leaving us to devote his entire time to
free-lance writing and to the radio activities
of the Hartford Times.

Under the new plan the Experimenters’
Section and the Information Service will re-
tain their separate existences as offshoots
of the Technical desk, but the daily work of
both will be handled together. The work
will be done by Mr. Harold P. Westman,
who is introduced elsewhere in this issue.

This change creates the possibilities for
more active advance of this section and the
Technical Editor hopes to see these possibili-
ties developed during the coming year.

The WGY Tests

The results of the various WGY tests are
not fully known here at this writing. Let-
ters have been received from observers who
are also members of this section, but most
of the information has gone directly to
Schenectady, where it is being combined
with information from other sources. The
writer will shortly visit the South Schenec-
tadv laboratory and return with a report.
This should appear in the April issue,

Q8T

45

Section Report

The Outlines—A.gain

Some outlines have now been started
“thru the mill”. Others are being written
in the field. The main difficulty has been to
say enough in the outlines without making
them so large that we cannot mimeograph
them. 'The circuit diagrams and curves are
a difficulty also as they are difficult to draw
sccurately on the uncertain mimeogruph
paper. Where it becomes necessary they
will be drawn on tracing paper and blue-
printed.

Horizontal Reception

The issue of QST carrying the story of Dr.
Pickard’s work has only just left, hence no
reports are in as to the results from
Horizontal reception. As many as possible
are wanted, especially for the 20 and 40-
meter band. 20-meter results are most im-
portant. Both measurements and recep-
tion reports are needed.

Loong Antennas

A good bit of interest is being stirred
up by the success of sume stations that have
put up very long receiving antennas. The
successful ones seem to be very long and
also quite high. At the same time other
antennas of the same type have been com-
plete failures in comparison with smaller
antennas. Some very long and low antennas
have also been put up but here the successes
have been less on the whole.

It will be interesting to determine if
these antennas act as horizontal antennas
and if they are very directional or not. It
will also be interesting to notice which wave
bands each receives best, also from what
direction and at what hours. If you know
of anyone using such antennas please send
in his name so that details may be gotten.

Synchronous Rectifiers

Astonishingly little seems to be known
about synchronous rectifiers working into
a filter. A group of different ones is being
tested at the writer’s home and it has been
quickly apparent that the difference in ease
Jf filtering is rather large.

Small Transmitter Plate Supply

As indicated in the “battery substitute”
article of last month it is possible to operate
a small transmitter from any of the battery
substitutes which supply a voltage of 100
or higher. It has been found possible to
modify the filter of several of these devices
so as to get a higher plate voltage with some
slight sacrifice in smoothness of output—
just enough to make the tone pleasant to
vead. Have others tried this thing? TIf
so let us know about it.

—~R. S. K.
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Finding the Plate Resistance

R. W. P. MUIR of 6L1 wiuson
Avenue, Montreal, Quebec, Canada
suggests a simple method of find-
ing the plate resistance of a de-

tector tube when no instruments are avail-
able that ure sensitive encugh to measure
the plate current.

Nothing is needed besides a receiving set
with a tickler, two sources of B battery
voltage (one of them several times the
voltage of the other one) and some high
resistances whose values should be known.”

The connections are made as shown in the
diagram. The switch is placed on the
iower point and ihe tube is adjusted until
it will just oscillate when the switch is
opened and again closed on this point. A
lower voltage will not make it oscillate, a
higher one will make it oscillate without
vpening and closing the switch. It is neces-
sary to make the tickler adjustment care-
fully.

Now move the switch to the other point
and change the series resistance until the
tube will again just oscillate when the
switch is closed. It is evident that the
voltage supplied to the tube is the same, 1o
matter which way the switeh is placed.
Therefore the drop through the series re-
sistance is the sume as the difference of
voltage in the two batteries. If one of these
batteries is a 45 volt one and the other a
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90 volt one it ig evident that there must be
a 45 volt drop through the series resistance.
1f the resistance is known one can calculate
the current fast enough from Ohm’s law.
One then knows the voltage at the tube and
the current through it, after which the
plate resistance is simplicity itself.

It is very convenient to do this thing
with a continuously variable resistance such
as a “Bradleyohm” having a range of 50,-
200 to 500,000 ohms but one must of course
be able to transfer it to a Wheatstone bridge
and measure its value.

The accuracy of the whole business is ag
good as one’s knowledge of the battery
voltages and the resistance R.  Battery
volt meters are common, cheap and—if they

cost more than 98c—accurate Cartridge
fixed resistances are cheap and the manu-
facturer’s statement of resistance is usually
dependable if he gives any ‘‘percentage
accuracy” rating. For approximate work
one can use ‘“‘lavite” resistances and the like,
Grid leaks are usually not dependable.

For Short-Wave Tuners

ROUGHT out especially to fill the de-
B mand on the part of amateurs for
a4 small-maximum-capcity variable con-
denser, the Karas orthometric is now avail-
able in the 5 plate size. This condenser
has 4 maximum capacity of Y7 uufd. and a

minimum of 9.6 uufd. It is of the siraight-
line type which spreads the ham stations al!
over the dial as they shouid be. The con-
structional features are the same as found in
the larger ¢ondensers; soldered stator and
rotor plates of brass, heavy skeleton brass
frame. hard rubber sirip insulation properly
placed, good bearings and last but not least
an insulated pig-tail connection between the
rotor plates and the frame. A nice addition
to any ham tuner. )
wf. M. C.

e
ROGERS—8 24

SHE. “Oh John, I wish you'd quit this amateur
game and turn “pro”. See how much money Red
Grange made.
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THE RECEIVING EXPERIMENTER

Receiving Without a Grid-Leak

Receiving without a gridleak has its ad-
vantages. For one thing the set recovers
instantly from static crashes, street-car
“plops” and overly-strong signals - from
near-by sending stations. Another, and
much more important thing is that better
sensitivity ¢an usually be secured. Per-
haps this is because the C-battery scheme,
shown in the figure, usually works on the
lower bend of the detector curve, instead
of the higher parts as is the case with the
leak-and-condenser combination. This does
not give greater amplification and there-
fore is not ideal for strong signals but it
does give excellent detection of weak signals.

Whether that explanation is right does
not matter. The fact remains that supe-
rior sensitivity is obtained in practicejg

b 13 .

A Tickler Mounting

Did it ever occur to you that the National
Velvet-vernier dial automatically supplies
the necessary bearing for a tickler coil?
The dial costs two dollars and a half but
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it’s worth that to get out of the usual fuss
with the rear bearing of a tickler shaft.
The action is beautiful. The sketch ex-
plains how the thing is done.

—F. C. B.

Coil Cement

G. L. Bidwell, former Director Atlantic
Division A.R.R.L., advises that coil cement
can be made of old cleaned photograph film
dissolved in a solution which is one-half
acetone and the other half amylaceate. If
the solution is made with acetone alone the
resulting film is porous and will let in
water. If made as directed the film is quite
waterproof.

What is meant by c¢leaning the photo-
graph film is that it should be put into
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warm water long enough to slide off the
sensitive material and its gelatined area,
thereby leaving the perfectly ciear celluloid
which had better be washed thoroughly be-
fore being used to make the coil cement.

The Glue on the Grid Leak

There appears to be a good deal of reason
for thinking that much of the noise found in
grid leaks can be blamed on the gummed
label on the outside of the leak. In damp
weather the glue becomes quite moist and
if the label is almost the length of the leak
this puts another leak parallel with the first
one. Since the second leak is an uncertain
proposition noise results.

Paper Tape on Coils

It seems to he quite general practice to
fasten coils together with gummed paper
tape. This is exceedingly poor practice be-
cause the glue when moist is a good electri-
cal condenser and also it attacks the copper
chemically. The Thordarson Electric Mfg.
Co., a few years ago made some experiments
which showed that audio frequency trans-
formers could very easily be ruined by using
a couple of inches of this stuff at the wrong
place. It Hardly pays to make a coil care-
fully and then to glue a strip of paper along
it. The result is a decidedly poor coil every
time that it rains.

$eStrays{y

8IH found that his antenna current
jumped from .2 amp. to 3 amperes when
he removed the nice brass supporting
frame from his 80 meter transmitter. He
claims that none of his inductances or
leads were within four inches of the frame,
too; and that a nice fat spark could be
drawn from it.

.The DeForest H tube requires a rather
high resistance grid leak, usually around
60,000 ohms. Ordinarily a leak of this kind
is hard to find. The Crescent Radio Com-
pany of 1 Liberty Street, Jamaica, N.Y.,
makes two special Lavite resistances on a
nice bakelite base just for use with the H
tube.

8KX tells us that a moulded bakelite
socket_, minus all hardware, makes an excel-
lent rigging for the DeForest H tube. Shove
the grid end of the tube into the socket, and
bring out the grid lead through the pin
glot in the side of the socket. '

George B, Swartz of San Francisco is in-
stalling a testing lab in the Mission Hich
School and offers the use of the lab for radio
construction, research or testing to all hams.
The lab is thrown open free of charge to all
who really mean business, i
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in, AMATEUR WIRELESS

LAWRENCE J. DUNN, 2CLA
D R. LAWRENCE J. DUNN, 2CLA, of New York

(ity, was born in New York in 1893. He was

first exposed to radio in 1908. He attended
Stuyvessant High School from 1909 to 1913 during which
time he was a member of the Stuyvessant Radio Club.
He graduated from the University of Pennsylvania with
a D.D.S. degree. His first amateur license was secured
in 1912, followed by a commercial license in 1913.
During the war he served as a First Lieutenant in the
Army Dental Corps, resigning in 1919. He accepted an
appointment as Captain in the Qfficers Reserve Corps in
1925, In 1920 he entered private dental practice. Doc
was elected Hudson Division Manager in 1924 and was
President of the Radio Club of Brooklyn in 1924-25, and
z;ls205 served as the Director of the Y.M.C.A. Institute in
1925,

BRANDON WENTWORTH, 601

HE operator behind 601, one of the best stations on
l the West Coast, is Brandon Wentworth. The war
came along just as he got his first ham license so
activities were postponed until 1921 when he started up
with a 1 K.W. spark, at Santa Barbara under call 6AIK.
Late in this year he and 6AAK combined and had one
of the best spark sets known. In 1922 Wentworth
moved to Montana where TVZ came into being. Later
he moved to Boston where he was second op at 1BAN
whose sigs were among the first to be logged in France.
He went back to California in 1924 and located at Stan-
ford where the present 80T is operated. Wentworth is
studying at Stanford University and is operator at
6XBM, the Bu Stan station at the University.

E. W. THATCHER, “GX” OF 8ZE

X", otherwise E. W. Thatcher, Chief op at Oberlin
College, Oberlin, Ohio, started life at Jefferson,
> Ohio, in 1904. 1n 1908 he was moved to Oberlin
and from 1914 to 1916 started with a half K.W. and
open gap. After the war he opened up with 8GX and
used to do 1,000 miles regularly, ¢ven being heard in
California. In 1921 6AWP sprung into prominence when
Thatcher moved to California. A year later “GX” re-
turned to Oberlin where he graduated in June of last
vear., He is now studying for a M.A. in Physics and
has heen Chief op of 8XT (experimental) and SZE
(known all over the world) since 1923. Thatcher is also
assisting in the Physies lab at Oberlin, and is particu-
larly active in the radio course offered by that college.
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Amateur Radio
Stations”

6HM, Carmel, California

Clair Foster erstwhile ¢9CK., The

station is operated by the Colonel and
by Harry Lyman of 6CNC. Lyman is re-
sponsible for the very excellent design and
construction and we are going to tell the
story in his own words.

“Having tried out practically all of the
well known circuits and various adaptations
of them, I give herewith an arrangement of
the Armstrong tuned-plate, tuned grid cir-
cuit that has proved the best I have found
thus far. Even the KFUH arrrangement
{see QST for November, 1925, page 15)
could not be made to measure up to the ar-
rangement here described.

“The transmitter can be made either se-
ries or parallel feed. In practice parallel
feed was found best. The load in the LC
circuit, always heavy, is not so great in the
parallel feed arrangement. In the LC
(tuned) portion of the plate eircuit, the
resistance must be kept as low as possible.
Fig. 1 shows the general layout. It is nec-
essary, of course, to provide L2-C2 hefore
the set will function, but they are not the
controlling factors of the frequency and are
nol especially critical in adjustment. As
the two circuits are connected only through

THIS is the well-known station c;f Colonel

small capacities, small changes in L.2-C2 do
not greatly affect the LC circuit (Note—
to get good stability it is necessary to make
C2 and C1 large, therefore 1.2 and L1 must
be small).

“The coils are of copper tubing of one

DETAIL VIEW OF 6HM’S RECEIVER

quarter inch outside diameter. A piece of
two inch pipe was used as the winding form.
Nine turns are used for a 40 meter wave-
length and three turns for 20 meters. Spe-
cial attachments are used between the

brass-rod uprights and coils to facilitate
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quick changing from 40 to 20 meters (These
attachments appear to he compression un-
ions such as are used to connect automobile
asoline and oil lines). They are mounted
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FIG. 1—THE TRANSMITTING CIRCUIT

Cl—Home-made plate iuning condenser, 700 uufd,
one-quarter in spacing.

C2—~Grid tuning condenser, 500 uufd. double spaced.

{3—Plate stopping condenser, 7000 volts, 500 nufd.
Place at filament end of plate coil to avoid loading
eircait,

C4—~Coupling condenser, 250 uufd., usually set at
about 25 uufd. Ordinary transmitting V.C.

€5—250 nufd. receiving condenser used as a varia-
ble grid condenser.

('6-C7 — Filament transformer hy-pass condensers,
i ufd. each.

C3—Antenna series condenser.
suit antenna.

Li-L2~-oils of quarter inch cooper tubing wouud
2 inches in diameter with 9 turns for 40 meter wave-
length and 3 turns for 20 meters.

i.3—3ame construction as L1-L2, but oniy & iurns.

R~Grid leak.

FC—one and one-quarter inch diameter wound with
No. 30 D.S.C. and tuned to working wave by click
method. 140 turns for a 40 meter wave.

Use proper size to

up in the clear so as to keep other appara-
tus out of their fields as much as possible;
and, as will be seen in the fotos, are sup-
ported only at their ends. Various spacings
of turns were tried out. The best all round
results were obtained with spacing equal to
the diameter of the tubing.

“The antenna eoil has 5 turns, coupled
at the stronger-field end of the piate coil.
The coupling, as it appears in the fotos,
may seem too close. In the arrangement
of this particular set, st least, the close-
ness of coupling does not affect the wave,
reports invariably being ‘“steady”. In fact
they remained just that even when a series
condenser was switched into the ground
lead or when the antenna was walloping
about in the wind. In passing, it may be re-
marked here that the use of D.C. plate sup-
ply is contemplated at this station.

“The large variable condenser (Ci1) in
the photos, is a homemade affair with quar-
ter inch spacing hetween rotor and stator
plates. [ts maximum value is about 500
uufd. For plate voltages up to 2000 R.A.C.
the ordinary double-spaced condenser func-
tion at this point without arcing, but with
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2500 A.C. on the plate this specially con-
structed rondenser was found desirable. C2
iy an ordinary transmitting condenser, C3
is a fixed stopping condenser made to stand
7000 volts. C4 is a 250 puufd transmitting
condenser, set usually at nearly minimum
capacity. These two last named condensers
could be replaced by a fixed condenser of
25 to H0 uufd. The grid condenser in the
transmitter is a variable transmitting con-
denser of 500 pufd. The use of a variable
condenser here was found to be of consid-
crable advantage. The small variable con-
denser shown on the shelf above the trans-
mitter is a series condenser in the ground
lead; used merely to vary the fundamental
of the radiating system for working at a
wavelength of 20 meters. For 40 meter
operation a switch shorts this condenser.
The R.F. chokes were tuned to the working
wave by the click method with the receiver.
For 40 meters they are wound with 140
turns of No. 30 D.S. . on one and a quarter
inch glass tubing. They will handle up to
200 M.A. For heavier loads larger wire
should be used.

“Fig. 2 indicates how L1 and L2 interact.
The large end of the field especially should
be clear of all interference. The fields are
iargest at plate and grid ends of coils,
Fields are of the form shown, as can be de-
termined by tracing their outlines in any
plane by the use of a neon tube or galvano-

FIG. 2

INTERACTION OF PLATE AND GRID COILS
[Fields plotted as shown in Fig. 3.

meter. (See Fig. 3). The galvanometer
will show just where the intense field exists
and what may be interfering with it. This
matter of shape and extent of fields should
be of interest to anyvone contemplating
building a set, and should assist him in lay-
ing out the parts.

“The receiver shown in Fig. 4 is the best
of a great many short wave sets built and
experimented with. The circunit is similar
in that of the transmitter just described,
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with the exception of the use of C4, 500 wufd
having been found best when using the
W.E. peanut tube. For receiving in the 40
meter band L1 has 15 turns of No. 12 enam-
eled wire wound in & two inch circle. The
turns are spaced at crossing of wires by

DETAIL VIEW OF 6HM’S BIG TRANSMITTER

linen string boiled in paraffine. L2 has nine
turns wound the same as L1, For 20 meters
the c¢vils are of six and five turns ree
spectively.

“For this receiver coils were made on a
cylindrical form, with turns carefully
spaced. Comparative tests were made to
find out which functioned better, the cylin-
drical or basket-weave coil. The basket
weave won out. The coils, as will be seen
in the fotos, are attached to small binding
posts set in holes drilled and tapped in
stator and rotor parts of the <condenser
frames. Making the coils of heavy wire
made it possible to support them from
[binding posts without other support; and
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PLOTTING FIELD ABOUT PLATE COIL

TG is a thermo galvanometer with a pick-up coil.
The broader field at high voltage end of coil is due
to the ntatic field which is superimposed upon the
magnetic field, .

to keep them at a safe distance from the
condensers without danger of mechanical
vibration. The R.F. choke has 200 turns
of No, 36 D.S.C, on a short piece of quarter
inch dowel.
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“The experimental work on the design of
both of the transmitter and receiver was
done both at my own station 6CNC and at
GHM. 'The transmitter deseribed is the
larger of two sets at 6HM and the receiver
is one of several in use there. [ visited
6HM continuously for six weeks while Col-
onel Foster was in the East, with carte
blanche to do as I pleased and with no limit
set on the apparatus I might acquire. With
nothing but raw A.C. on the plate of a 250
watter the following 142 different stations
were worked, all in the month of November
and by one operator alone,—and I am a
poor operator, at that: United States 14
Ones, 14 Twos, 8 Threes, 10 Fours 9 Fives,
6 Sixes, 4 Sevens, 11 Eights and 24 Nines;
(Canada 1, Hawalii 4, Brazil 1, Argentina 4,
New Zealand 8, Australia 7, Tasmania I,
Sweden SRD, So. Africa A4Z, NKF, NAH,
GDVB and AQE.

“Eleven of these stations were worked on
the 20 meter band, the rest on 40 meters.
All of these stations worked within one
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FIG. §4—~THE RECEIVING CIRCUIT

Cl—Four plaie variable condenser. Capacity about
100 uufd.

C2—23 plate variable condenser about 500 uufd.

C3—50 uufd, mica-tinfoil grid condenser.

C4—500 uufd. piate stopping condenser same as
above.

C5—Antenna coupling cond . Two pi of
brass about one-half inch by three-eighth inch spaced
a guarter of an inch.

Cé—External antenna series condenser. Used to
shift antenna tuning in case this is necessary.

L1—No. 12 enameled coil two inches in diameter,
spatced winding. 15 turns for 4/ meters, 9 for 20
meters.

L2—Same as L1 but six turns and five turns.
RFC—300 turns No. 36 D.S.C. on quarter inch dowel,

Rl—1 megohm grid leak.

R2—Bradlevstat filament rheostat.

month, with a raw A.C. note and by a poor
operabor, speaks rather well for the trans-
mitter and receiver in use. Just wait until
thits station gets on the air with an NKF
note.

“Various radiating systems were tried
out. After each change of system the re-
ports were practically all, “no change at all
in sigs”. The one that was finally adhered
to for 40 meters was a two-wire third har-
monie¢ affair, and a ground. Although
working through worst time, in the evening
when the power is fluctuating, the sigs
were reported steady without exception.”
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(Great Britain
HE month of December has been a most
disappointing ope as far as DX poes,
and taking into account the great suc-
cess achieved in the two previous years in
the 100 meter band, one is led to think that
wither hams in general are getting slack or
losing keenness. @2NM has been on the air
most nights from 6 to 2 without even hear-
ing a single DX station of any description.
We think that that is geiting serious, and
one must surmise that signals in the 40
raeter band do not come through in winter
as they do in summer. Communication has
been established with the Philippine Islands
on one occasion by the writer and a very
wood QSO it was, It is a pity, though, that
the “pi’s” are so anxious for traflic handling
because this is absolutely forbidden to most
European hams, especially in England.
#2NM has been in regular communication
on fone with India and Egypt during the
month. Good rebroadcasting of 2NM’s fone
signals furnished by the London B.C. stations
has been heard in all parts of the world.
A Continental Church Service was rebroad-
¢ast on one occasion and picked up in India.
9NM'’s chief achievement of the month has
been in his QSO with ¢8AR of St. Johns
Newfoundland. It is especially urged that
all hams take matters seriously when they
make definite schedules, and by all means
observe the schedules. Owing to England’s
weographical location the “g’s” often sit up
until the wee bhours of morn waiting for
some schedule, only to find their man has
fallen down. The Z stations are coming on
the air again and Benzie of x2BG at Udar-
hand is heard on 34 meters and has already
QS0’d G’s. Also 2HP at Ajmer, India, comes
in well on about 23 meters. We are all still
very keen here and are hoping for a revival
of the good old DX days now that the year
has changed. It seems to us that 40 meter
waves are the best for summer work, as far
as the U.S. is concerned, anyway. Shall we
#0 back to 80-90 meters for winter DX ?—
G. Marcuse, President, British Sectlion,
I. A. R. U,
(Germany
“On the 16th and 17th of January a Con-
erress of the German transmitters was held

At the head of this Congress was

in Jena. :
Dr. Esau, the chairman of the German see-

tion of the I. A. R, U. As leader of the
transmitters we have Mr. Stockmayer, the
chairman of the upper {German Radio
Society of Stuttgart and Secretary of the
(German Section of the I. A. R. U. The com-
munications leader is Mr. Rolf Formis of
Stuttgart. The meeting had as its purpose
the organization of (German transmitters.
The German transmission has until now
maide good progress, although transmission
is still not unstricted by the Postal Depart-
ment. Transmitting licenses are being
granted under an obsolete law. (Germany
now has 123 transmitters, of which number
42 are amateurs. These last are in contact
with each other through the service of the
Communication Bureau. An arrangement
has also been made whereby those who
receive only may get into contact with the
transmitters. Each German receiver is as-
signed a number. A large number of for-
cigners are finding this a very convenient
method of contact with the receivers and
transmitters. The interests for obtaining
a more free issuing of transmitting licenses

KY4, STUTTGART, GERMANY

are being continued and probably will bear
fruit soon. Although transmission in Ger-
many is young, there is already much com-
plaint that QSL cards are being answered
much too slowly. We request earnestly
that those who receive report ¢ards from
any station _answer them as soon as pos-
sible.—L. V. Stockmayer, Sec’y, German
Section, I. 4. R, U.



March, 1926 Q

We are showing herewith a photo of sta-
tion kY4, the DX outfit of Mr. Rolf Formis,
.\tuttgart Germany. The transmitter uses
either a single Telefunken tube with 43 watts
input or a 500 watter, both working in a
coupled Hartley circuit. With the smailer
tube all of Furope is worked with little

trouble, The receivers (not shown in the
photo) consist of a 10 to 150-meter “Schnell
type” with two stages of audio frequency

amplification, a long wave set using one
stage ol r.f., detector and two of audio and
tuning from 150 to 15,000 meters, and lastly
a loop set with four stages of r.f., detector
and two of audio tuning from 1,500 to 25,000
meters. Two wavemeters are gvailable,
covering wavelengths from 20 {o 7,500
meters. Mr. Formis is an active relay man
and can handle traffic in German, French or
nglish. He is one of the pioneer amateurs
wf Germany and is responsible for a lot of
progress that is being made in that country.

Pierce of 1AXA supphed us with the photo
of kY5, the station of Mr. F. Sabrowsky
also of Stuttgart. kY5 was one of the first

KY5, ONE OF THE FIRST GERMAN STATIONS
QSO THE U. S.

(erman stations to be QSO the U.S. and
since his original contact with ulAXA he
has been doing some very nice work. We
do not have many particulars regarding the
station. The tubes appear to be type RS 5
{Telefunkens) and the short wave receiver
looks like a pip of & job. Sorry we haven't
mor«;. information concerning the station
itself.

Switzerland

“There are about thirty amateurs with

transmitters in Switzerland. One of the
vtations is licensed and the others are on
t.he road to securing licenses, having partly
passed the official examination already.
Others are experimenting in order to be able
to pass successfully the pretty stiff examina-
tion given at Berne.

Starting on N ovember 13th the officials of
the Swiss Telegraph Office at Berne swept
down upon the amateurs and, with the aid
of the police, confiscated the transmitters of
ten of the best ham stations in Switzerland,
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i.e. of those who had already applied for
examination and were known by name to the
authorities. They even confiscated the ap-
paratus and correspondence of the licensed
operators, took away their QSL cards and
save them no end of trouble. And all of
this without giving any reason whatever.
The only thing said to the amateurs was,
“You have been in communication with for-
e¢ign amateurs, as is proven by your QSL
cards. This cannot be permitted.” What
do you American OM’s think of such a pro-
cedure? Perhaps you will be able to en-
lighten us as our own lights are insufficient
{o penetrate this dense fog which descended
on us from the Berner Oberland! Here we
dre, grouped by an official order of the Tele-
graph Administration, in a Union of Swiss
&mateur Transmitters, have to pay good
dollars in order to pass most severe examina-
tions, as are only demanded of the operators
of the telegraphic service, then again we
have to pay many more good dollars in order
to get a license to put up our transmitters,
and after we have done all this they come
and fetch the police and treat us worse than
goalbirds! This happened in the year A. D.
1925, in the free Republic of the Swiss Con-
f‘ederatlon, the home of the League of Na-
tions in its fifth year of existence. This
story of superb bureaucracy is worth being
recorded in the annals of the world’s ama-
teur radio movement. You can imagine that
the feelings of the Swiss Radio Clubs are
running pretty high. It really seems funny
that the Swiss Telegraph Administration
does not seem able to understand the im-
portance of the amateur’s short wave work.
I do not wish to say any more in this matter
for the present as I hope that understanding
and good will will come soon so that we may
be able to do our share in the development
of short wave radio. Amateurs have been
working pretty hard here on short and very
short waves with very little energy. Let us
hope that this new year will bring more luck
to the Swiss amateurs and that this situation
will be cleared away quickly.—J. Noelting.

Japan

The training school of the Department of
Communications, Shiba Park, Tokio, Japan,
has recently done spme remarkable DX short
wave telegraph and telephone work. The
station signs jIPP. Originally it was on a
20 meter wave but as some trouble was ex-
perienced in raising‘ the gang, the wave was

zhifted to 35 meters, after which no trouble
was had in working both ends of the globe
either on telegraph or telephone. The trans-
mitter (photos of which are shown) consists
of a one K.W. oscillator with tuned plate
circuit and two 500 watt modulator tubes
together with the speech amplifier which is
a b watt tube. A casual glance at the photo-
graph will show the very excellent con-
struction employed in the assembly, jiPP
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will be on the air every evening except Sun-
day with voice, music and telegraph and
-will attempt to vebroadcast programs from
JOAK, one of the Tokio Broadcasting Sta-
tions, QSO with anyone will be appreciated
and any information as to signal strength
steadiness and so on, when mailed to the
above address, will be gratefully received.
1t appears that u9DNG was the first “u” sta-
tion to work jl1PP. Communication was
carried on both by fone es telegraph on

THE HIGH POWER TRANSMITTER AT J1PP,
TOKIO

December 21st. «5HW reports 1PP’s sig-
nals and FX1 at Honolulu worked him on
December 22nd. 9CKP reports hearing sta-
tions signing J7S, JADP and JWA in the 80
meter band. QRA?
New Zealand

Through ubZAI we received the following
news from z2XA: “Conditions in New
Zealand very unfavorable last month or so
due to had QRN. ®Satisfactory QSO with
Iouder stations only. International hams
should look out for AQE, the whaler Sir
James Clark Ross now fifteen degrees from
the South Pole, 500 cycle note on about 38
meters. (German stations are being heard
but up to present time no New Zealand sta-
tion has been QSO this country. We are all
anxious t0 be in communication with South
Africa but unsuccessful to date. A great
number of low power stations in New
Zealand have been QSO Hawaii and the
West Coast of the . S. Several “z’s” have
heen working fi8QQ in Indo China. He is
just below 36 meters and has ripply d.c.
note. jiPP in Tokio, Japan, has been heard
a number of times in New Zealand, sigs
QSA vy. 22XA was QSO SDK, a Swedish
Ship, when she was 200 miles north of tt}e
Azores, reporting 2XA’s signals “FB”.
KFUH at present is in Auckland, New
Zealand, and a number of the fellows have
had an opportunity to meet that crack
operator, Roebuck. They found his per-
sonality on a par with his operating, but
thev are keeping all their YL'’s under cover
until he Jeaves! To which we can add a
messase received from 2z%AF, also via
ugZAI: “Among the five watters who work
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the U, 8. and Europe are 4AL, 4AV, 3AD,
2BL and 2BR. High Power is the hunk in
New Zealand these days. z3AM has changed
hands pending the arrival of a 250 watter.
z8AM is using two five watt tubes and is
anxious to arrange schedules with U. S.
hams. z2AE is in Australia for = while
but is not quitting the game. 'We have some
five meter experts including moonshine
7BCL who makes a fifty watt tube perk on
a wavelength of 20 centimeters. Withers of
23AM sails for San Francisco in February.
f&A('), busted his 203 and now a YL has got
1im,

Australia

First two-way communication between
Australia and South Africa was carried on
by Maclurcan of a2CM at Sydney and
Streeter, 0A4Z, of Johannesburg, at 1700
GMT on December 11th. Contact was held
for over an hour during which time a
message was sent to the Prime Minister of
South Africa from Australian Wireless Ex-
perimenters. This QSO was in the 40 meter
band. Fine Biz! Via 9ZT the following
came in from a2YI: “QRA of VEKP is the
experimental station of the Royal Australian
Navy, Westernport, Victoria. He has just
opened up and is going to test every evening
and will increase power to 1500 watts in the
antenna soon.”  Wallace reports hearing
VKP working g 2YI the same morning that
the above was received, and VKP tells a2¥YI
that he is the first station he has been QSO.

South Africa

The most impressive achievement, part of
which was due to South African amateur
radio, which has happened recently is the
22,000 mile relay from fiRBLT at saigon,
French Indo China to hz5AB. The message
passed from fi8BLT to NUQG, the
{7. S. 8. Pillsbury in China, to pilHR in
Honolulu and from there to g2LZ, the sta-
tion of friend Mayer in London. g2LZ being
unable to QSR to any Brazilian station, the
msg was passed on to Streeter of 0A4Z in
Cape Town from whence it went to oA4L
who gave it to bz1AF in Rio de Janeiro.
The latter gave the message direct to bz5AB.
Twenty-two thousand miles!

Australian-U.S. Tests

Under the auspices of the Wireless In-
stitute of Australia, preliminary plans have
heen completed for & series of ‘“reliability”
tests to take place in April. On the even-
ing of April 2nd the Australian stations will
call “CQ America” between 1900 and 1930,
and endeavor to connect with American sta-
tiong, As soon agg the Australians have
established QSO, they will send a message
to the U. 8. station, and will reguest a
message in return. Schedules will be made
between the two stations for a continuation
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of the above, and an effort will be made to
see how many nights during the month of
April contact can be established and
messages handled. The Australian station
that secures a complete message on the
greatest number of nights during this month
will win a cup donated by H. K. Love, Pres-
ident of the Institute. Watch for em gang,
starting April 2nd!

Russia

. W. Bailey on the NTT in Italy recently
was QSO RXE who asks that alil of the gang
hearing RRP pse send QSL's to the station.
It is the beam transmitter of the Radio
Laboratory, Nijni Nowgorod, Russia. QSL
cards should be addressed to the attention
of Mr. W. Petrow. We understand that
there are no licensed amateurs in Russia at
this time.

Miscellaneous

Some new stations have turned up re-
cently. 6HM worked yJCP, J. K. Primavtsi,
N. York Street, nr 1590 at Montevideo,
Uruguay, and was followed by 9VO who was
QSO this station two days after 6HM was.
6HM also reports working rDB2 and rDXI
either of whom can be QSL'd care Dr. Cat-
taneo, Bahia Blanca, Argentina. 6HM was
also QSO SRD, Reodea Laboratory, Jonk-
joping, Sweden. .Jackson of 1CMP reports
zeveral new fellows whose QRA we would
like to have. They are. P2DT, p3GB,
na3NZB and buZl. QRA? QRA?

npC2B requests QSL’s to his transmis-
sions on wavelengths around 5, 20 and 50
meters. The operator., G. van Beusekom,
Julianlaan 4, Delft, Holland, is collectine
data for a paper for the Technical Uni-
versity and will appreciate it if all QSL’s
will contain as much data as possible con-
cerning weather conditions, signal strength,
wavelength and so on.

Short-Wave Stations

Through the courtesy of L. A. Briggs,
Chief QOperating Electrician of the R. C. A.
we are presenting herewith a list of
some of the more prominent short wave
transmitters, commercial and a few Naval,
Due to the experimental nature of many
of the stations listed below the accuracy of
this list cannot be guaranteed. At the
time it was gotten up it was commercially
accurate, however.

Wave- Frequency Call Location
fength  in ke.

i%s 22209 POF Nauen, Germany
14,93 20082 2X8 Racky Point N. Y.
16 19988 2X AW dchenectady, N. Y,
16 18788 POF Nauen, Germany
18 18738 NKF Anacostia, D. €
18 16657 POF Nauen, Germany
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Schenectady, N. Y.
Nauen, Germany
Washington, D. C.
USS  Relief
Anacostia, D. C.
New Brunswick, N. J.
Poldhu, Iynglnnd
Nauen, Germany
SBainte Assise, France.
Anacostia, D. C.
Nauen, Germany
Kootwijck, Holland
Nauen, Germany
Schenectady, N. Y.
Washington, D. C.
Poldhu, England
Malabar, Java
Rocky Point, N. Y.
Kootwijck, Holland
Kootwijck, Hollana
Pensaoola. Fla.
(Great Lakes, Ill.
San Francisco

USS New Mexico
Schenectady, N. Y.
Anacostia, D. .
WGY—Schenectady
New Orleans, La.
Sainte Assize, F'rance
New Brunswick, N. J.
P.ocky Point, N. Y.
l.os Angeles, Cal
Los Angeles, Cal.
Kootwijck, Holland
Sharon, Pa.
Honolulu, T. H.
Svheuectadv N. Y.
Karisborg, Sweden
Rocky Point, N. Y.
Tatuila, Samoa
Balboa, C. Z.
Anacostia, D. .
Rocky Point. N. Y.
Hastings, Neb.
Malabar, Java
Belfast, Me.

Rocky Point, N. Y.
Fast Plttsburg. Pa.
f‘aaper, Wyo.
Poldhu, England
East Pittsburgh, Pa.
Fast Pittsburgh, Pa.
Cavite, P. I.
Miami, Fla.

Miami, Fla.

Belfast, Me.
Nauen, Germany
Cavite, P. 1.

USS Los Angeles
San Diego, Calit.
Anacostia, D. C.
San Diego, Calif.
New Brunswick, N. J.
Paris, France
USS Pope

USS Canopus
Great Lakes, ill.
Quantico, Va.
Iwatsuk:, Janan
Lakehurst, N.
hchenectady, 'N
San Francisco,
Anacostia, D. C.
Moscow
Anacostia, D. ¢
Paris, France
San Diego, Cal.
Kahukua, T.
Poldhu, England
Bolinas, Calif.
Fast Pittshurg, Pa.
Nauen, Germany
Norfolk, Va.
Tuck~'rton. N. J.
SS Biz Bill
Schenestady, N. Y.
3elfast, Maine
Paris, France

SS Bridget

Y.
Calif.
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The Army Network

Office of Chief Signal Officer,
‘Washington, D. (.
Dear Mr. Maxim:

Former confirmation of the scheme for
affiliation of the Signal Corps with the
transmitting radio amateurs, as approved
by the War Department, was transmitted
ta vou on September 2§, 1925,

The national officials of the American
Radio Relay League are assisting largely in
working out the plan and have willingly
contributed their ioyal eiforts in putting
the plan into effect. The great organiza-
tion which they represent is preeminently
the agency fitted to assist the Government
in builing this nation-wide emergency radio
system.

I do, therefore, appoint the American
Radio Relay League as representative of
the transmitting radio amateurs of the
country in their affiliation with the Signal
Corps of the Army.

— (. McK. Soltzman, Major General,

Chief Signal Officer of the Army.

Poor Operating

672 6th Avenue,
San Francisco, Calif.
Hditor, QST':

I have in the last few months reentered
the amateur operating game and although
T have been more or less active in amateur
radio for the past many years. [ do believe
that as time goes on, with the betterment
of apparatus and as the value of the lower
waves is demonstrated, the fascination for
the experimenter increases.

There is only one thing that seems to
stand out before me like a sore thumb as 1
recall zll the improvements in amateur
radio, and that is the lack of improvement
in the operating by the men themselves.
By this time there should be a snap in the
handling of messages and information that
is not there. The methods of calling; the
ways of handling a message; the all-round
method of handling traffic has gone back-
ward instead of forward.

For instance, I have a message for an-
other station. I call the other fellow, he
answers and says ‘r r GA QRK QRK?”
ete. Then I must answer his QRK, say
QRV and wait for his answer before I go
ahead. Then after transmission of wmy

T assume no responsibility
for statements made herein by correspondents
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message is through, I must go through a
seeming formality of 73s and Gld Wk U
OM and a general hamming hack and forth
before wmy riessage, which zhould have
taken ten minutes jor transmission, is com-
plete, and about twenty-five wminutes of
my time is required for this oie¢ message
alone.

Amateur transmission is fast forging
zhead hut can’t the fellows, through our
medium QST, instill into the other fellow
the heauty and satisfaction of snappy and
modern transmission in the handling of
messages?

May the coming ycar bring increased
suceess to the A R. R. L. and amateur radio.

~—Sydney J. Fass

Good Break-In Dope

1022 South Ash Street,
Casgper, Wyoming.
Editor, QST:

Noting the Traffic Manager’s request for
information on a successful break-in sys-
tem, I am giving here & system that has
been used commercially on a high power
set using voltages up to 3,500 and powers
over 2 K.W, A break-in system to be of
any real value should give dead silence in
the phones of the receiving set on any wave-
fength, whether it happens to be on your
transmitting wave or not. We know that
‘when we key in the primary of the plate
transformer or in the negative lead of the
high voltage generator we help to eliminate
key thumps These are the best points at
which to key. When keying here, though,
the tubes oscillate merrily on because the
grid circuit is not opened. If we could
break both the primary of the plate trans-
former and the grid circuit we would have
an ideal keying system. This can be done
comparatively easily.

A TLeach relay must be used. This relay
was described in the June 1924 issue of
QST on page 38 One can be constructed
tfrom the directions given in this article, or
it can be purchased either for amateur or
commercial purposes ready-utade. Re-
ferring to the diagram of the Leach relay
shown herewith, contacts “A” c¢lose first and
should he connected to the grid circuit.
These contacts complete the grid circuit be-
fore the power is applied to the plate by
closing the contacts “B”. These latter
contacts are closed a4 few thousandths of a
second after contacts “A’” are made. When
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the key is opened the power is shut off
first, as is the key thump, then the “*A”
contacis open the grid circuit and there is
dead silence in the phones because both
piate and grid circuits have mo voltage.
The relay will operate so rapidly that a bug
can be cut in and adjusted for maximum
speed and the relay will never miss a shot
or fail to split the time the contacts clos2.

There is an auxiliary set of contacts at
“C”, These open just a trifle before the
“A” and “B” contacts close. In the case of
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the high power transmitter and especially
if the transmitter and receiver are close to
each other, the receiver may pick up enough
energy to burn out coils or condensers or
make grid leaks noisy. By taking a fifty
cent pony relay and reversing the contacts
on the goose neck of the relay, the auxiliary
contacts “C" on the Leach relay can be used
to open and close the contacts on the pony
relay. In turn the receiving szet can be
¢rounded or the secondary short-cireuited
by the pony relay contacts. The main relav
keeps the pony velay drawn up when the
former is open, so in order to prevent any
unnecessary drain on the A battery operat-
ing the relays, a switch X should be put in
series with the battery. This switch is
opened if you are listening for any length
of time.

A relay break-in svstem of this type has
been in use here for over a year and
never has failed to operate properly.

—Norman R. Hood
Back to 80 Meters?

32 Gascony Avenue,

West Hampstead,
T.ondon, N. W, 8, England.

Editor, QST

‘What on earth has happened to 40 meter
DX? Now it’s nearly impossible to work
vou American fellows around midnight
G.M.T. We can hear about z half dozen
’'s with pretty good signals, but we et
the same lot of fellows every night. Have
all the others gone back to 80 meters?
The only fellows who seem to be able to
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work Europe in the evenings are the Porto
Ricans, and there are mighty few of them!
The Brazilians are. very strong, and
numerous too, but they never seem to be
able to work Europe.

We are getting along with the Aussies
and Zedders all right, but what has hap-
pened to the whole gang we used to hear
every night? F¥Even our big British gang
has fizzled down to half a dozen or so. We
did much better DX last summer. Have we
gotta wait till next summer for the good

old days?
~—S. K. Lewer, g6LJ

A Warning!

Philip Werlein, Ltd.,
New Orleans. Louisiana.
Editor, QST:

Recently a vacuum tube salesman in try-
ing to sell me a new line of vacuum tubes,
hrought out the fact that his tube was en-
dorsed by QST. I asked him for verifica-
tion and he showed me a photostatic copy
of a letter from a prominent Brooklyn ama-
teur. In this letter the writer did endorse
the new tube, and inasmuch as it was writ-
ten on QST wmembership stationery, the
Company had assumed that this gentlemen
was connected with QST, and the salesman
is using this letter as an endorsement by
QST. 1 do not know whether this is com-
mon practice or not, but I am certainly op-
posed to members using membership
stationery in this way, and for that reason
I am taking this up with you. I think that
the tube Company is perfectly honest in its
‘h_)e‘sliTef that they have an endorsement by
QST.

—B. H. Woodruff

(Editor’s Note—We are glad that Mr.
Woodruff has called this matter to our at-
tention. Endorsements of radio apparatus
of any kind when written on membership
stationery of the A.R.R.L. and QST are
only expressions of personal opinion on the
part of the member of the League and do
not in any manner imply that either the
AR.R.L. or QST ofticiaily approve of the
device. If and when the A.R.R.L. or QST
Headquarters approves apparatus in this
manner, the letter of approval will appear
on stationery bearing the caption “Execu-
tive Headquarters, Hartford, Conn.” at the
top of the page, and said endorsement will
he signed by some official of the League, or
someone on the staff of QST. Members are
particularly cautioned to so word their en-
dorsements that it will be seif-evident that
said endorsement is an expression of opin-
ion solely on the part of said member
tlone.)



Low Power Dope

436 Delaware Avenue,
Toledo, Ohio.
Editor, ST

Since you published the “Stray” in the
January issue of QST about my signals
being heard in South America on a 201-A
tube transmitter fed by two audio frequency
transformers I have been swamped with
letters and cards asking how the set was
hooked up. So I think a little dope would
help some struggling ham.

The whole power unit outside of the con-
densers uand chokes cost me eight dollars.
The amplifying transformers came from
Kresge (or Woolworths) and cost a dollar
each. The two bell ringing transformers

QST
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little comment in QST lately. I have been
operating on the Great Lakes for three
vears and have encountered this form of
the pest innumerable times. It usually
occurs in unsettled weather just preceding
or following & thundredsquall or snow
storm. The following are my observations
of a manifestation which occurred a few
days ago in Lake Superior:

The static of the blasting type was ex-
tremely heavy; in fact it was impossible to
work a distance of more than a few miles.
QOccasionally an extra heavy discharge
would jump across the safety gap on the
primary of the receiver. Many lightning
flashes were visible at this time and the
thunder was rolling out occasionally.
Gradually this blasting statie ceased, and
the atmospheric conditions were fair for

s0rTNO.18 < radio ecommunication as the

Y w squall passed on. The rain then

LER o i) settled in in a steady drizzle.
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are used to light the tube filaments. The
rectifying tubes are the Kresge Wonders
costing a dollar per each. The chokes are
telephone repeater coils (Secondaries of old
audio transformers could be used here.—
Asst. Tech. Ed.) and the filter condensers
are 1 pfd. paper affairs.

The circuit is shown in the diagram. I
have held the key down steadily for five
minotes and the transformers just barely
get warm. They turn out about three hun-
dred volts D.C. after it has been rectified
and filtered. This makes a 201-A oscillator
settle down to work.

—R. C. Spense, SAJX

More QRN Storms

Steamer Philip D. Block,
Marine Post Oftice,
Sault Ste. Marie, Mich.
Editor, QST:
A few additional observations on static
of the hissing type which has caused no
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web form tagoed in center
La—38 tums on Same 3iz6 form
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and began to break down in a
series of discharges across the
safety gap, at regular intervals.
When the phenomena was at its
peak T threw the lightning
switch to the “ground” side and
noticed that it sparkled heavily.
I tried placing the switch blade
equi-distant between the receiv-
ing and ground connections, in
which position s violent brush
discharge was noticed extending
from three to four inchex out from any pro-
Jecting points from the antenna lead-in or
switch.

To illustrate the potency of this charge,
the lightning switch in the set has two ten
inch cords attached to the blade so that the
switch can be ‘“remote controlled”. These
dry cords became so heavily charged that
they were deflected three or four inches if
the hand of the operator was brought nearer
than an inch or two. A small brush formed
between the operator’s hand and the wooden
handles of these cords. At this writing,
this particular form of static is manifesting
itself as a very slight hiss and an occasional
discharge across the safety gap, while the
blasting type is not noticeable at all.

This type of static iz encountered often
on northern Lake Huron and Lake Superior.
It is rarely met in the southern portions of
the lakes. I have noticed this form of QRN
on perfectly clear, cool fall days when pre-
vious conditions had been ideal for DX re-
coption. Frequently the hiss is not strong



enough to interfere with communication
unless it begins to jump the discharge gap,
This seems to occur mainly on the 600 and
706 meter waves. I have often listened
below the 600 meter wave and have never
noticed it down there.

You may be interested in knowing that I
recently listened in during a wonderful dis-
play of the Aurora Borealis and noticed ab-
solutely no effect upon radio communication.
In fact it was an ideal time for reception.

—John B, Eccles, opr. WKC ¢x8CSK.

Standard Calling Method

1311 Spring Road,
Washington D. C.
Editor, QST

It would be useful if the listener could
know how much longer the station to be
answered would call, so that the receiver
could be left alone, or the tuning improved
before he signed. In general it is desirable
for one station to know as much of the in-
tentions of the other fellow as possible. If
calls are made as follows, matters may be
facilitated:

— - c¢q ¢q ¢q u 3CAB 3CAB 3CAB

cq ¢cq u 3CAB 3CAB
cq u 3CAB

A long call could be made by making the
first one four repetitions. Once established
this would break up the habit of sending
automatically as many as 50 cq’s before the
operator comes out of his trance. How

about it, fellows?
—(. A. Briggs, SCAD.

These Here Antenna Masts

Osage, Iowa.
Dear Eddie:

Seeing from time to time masts described
in QST, and how to make them, I thought
I would tell you of a good mast. There are
lattice type masts, gutter pipe masts and a
thousand and one other types but the Iowa
corn mast is the latest. It’s a beaner, too.
Like all other masts this one presents some
difficulties in erection, but as I will give my
troubles others will profit by them and be
able to get a coupla good masts without
much trouble.

To begin with I needed two masts. I
wanted them in a hurry, and like most hams
I didn’t have a fat pocketbook. I went to
the corn crib and selected two kernels of
corn, having previously figured out the
length of the finished masts I wanted. I
might say here that the length of the mast
divided by the length of the aerial, and the
answer pointed off three places left of the
second zero point will give you the length
of the kernels of corn. I then planted the
corn at the proper distance so that the
masts would come up far enough apart, and
waited for the stalks to show up on top of
the ground.

Here nature stepped in and did her bit.
It all happened this way: the next morning
when I got up the masts had done likewise.
I heard a peculiar hissing noise which, upon
investigation, proved to be the cornstalks
growing. It seems that the sun shining on
the corn started it to growing that very

SAY YOU SAW IT IN Q8 T—IT IDENTIIM'ES YOU AND HELPS QST

morning at sunrise. By this time the masts
were only ten feet off the ground so I got
an extension ladder to attach the pulle;
and rope to the top of the masts. When
got the ladder up in the air the sun happened
to go behind a cloud and the mast growth
slowed down a bit. By the time I got to
the top of the ladder the stalk was only
thirty feet high. I finally succeeded in get-
ting the pulley stuck to the top of the mast
and started to climb down. The sun came
out again and I immediately felt the stalk
start to grow. A leaf from the stalk caught
in one of the rungs of the ladder and the
stalk grew faster than I could crawl down.
Instead of coming down to earth I was
really getting up higher and higher in the
air. I was able to get to the bottom of the
ladder but found that I was sixty feet oif
the ground. By sliding down the stalk as
quickly as I could I managed to get within
forty feet of the ground when the sun went
behind a cloud again. The inertia carried
rrﬁe ém and on and I hit the ground with a
thud.

I did not want an antenna a hundred and
fifty feet high so I grabbed an axe and
started to chopping the stalk off. But the
stalk grew faster than I could swing the
axe — [ never hit in the same place twice.
So I tried dynamite. I put about fifty sticks
under the roots of the stalk and set off the
charge. This blew the stalk out of the
ground but it kept on growing, even while
it was falling to the earth. The stalk final-
ly ceased to grow after it had been out of
the ground for a half an hour. I measured
the stalk when it quit growing and it lacked
two feet of being a mile long. }

I am now working on the problem of con-
trolling the growth of corn stalks of the
Jowa type so that I can enter the business
of “masts while you wait.”

—9AIQ, The Corn King.

IT IS READY

The Wimco Type B Wavemeter is now in
production. Built to meet a popular price
demand without sacrificing aeccuracy.
Made in ranges from 15 to 200 meters.

Send for literature

The Wireless Mfg. Co.

Canton, : Ohio

RADIO SCHOOL

Send for Catalogue

MASSACHUSETTS RADIO
‘and TELEGRAPH SCHOOL

NEW TERM MARCH 1
18 Boylston St, Boston, Mass.
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THuE SIXTH ANNUAL

SECOND DISTRICT

Amateur Convention

and

Radio Exhibit

MARCH 8-13
1926

Pennsvlvania

Hotel-New York

Technical talks, club exhibits and your
choice of nine different contests. Send
for details and entry blanks.

Make your reservations NOW for the
“ERCO?” Initiation and Banquet.

Under the duspices of
The Member Radio Clubs
Comprising the

Executive Radio Council, 2nd District
74 Cortlandt Street, New York
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Burgess Batteries o,
wmgg‘::ivswn;’at radios

sauinoed mail nlans

An every-night adventure of
Burgess Radio Batteries

NE of the reasons why you should always

buy Burgess Radio Batteries is that the
batteries used by air-mail pilots— battleships—
explorers and the majority of recognized radio
engineers—are evolved in the Burgess Labora-
tories and manufactured in the Burgess factory.

These batteries are identical with the batteries
sold by your dealer and thousands of other good
dealers everywhere.

eAsk Any Radio Engineer

Burcess BatTtery CoMpaNY

GenerAL Sares Orrice: CHicaco
Canadian Factories and Offices: Niagara Falls and Winnipeg
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THE science of radio has reached its present day development only by careful

" atudy of fundamental principles. Much of this study has been conducted with
scientific apparatus made by the General Radio Company and used in the labora-
tories of such prominent ingtitutions as the General Electric Company, Westing-
house. Bell Telephone System, and Bureau of Standards.

No one company in the history of radio has contributed more in laboratory equip-
ment than the General Radio Company. To-day General Radio precision instru-
ments are standard equipment in nearly all the commercial and technical schoot
iaboratoriea throughout the world.




The same outstanding craftsmanship and materials are embodied in General Radio
parts tor use in the construction of broadcast rcceivers.

Through the merits of design, performance, and price Genera!l Radio instruments
for the scientist or set-builder are universally recognized as the Standards of °

Excellence.
Every instrument made by the General Radio Company is thoroughly guaranteed.

GENERAL RADIO CO., Cambridge 39, Mass.
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ftem 11A, Type MG-343S output 1000 voits, 300 watts, an efficient and compact
Power Supply for one or two 50 watters, This machine 1s built ruggedly yet
designed to take a minimum of space. [t 1s a machine that not only will stand
the kicks of hard usage but will also give your Station a  kick that will turn
the (3. K. Z.s into (). S. A.'s.

ELECTRIC SPECIALTY COMPANY

Manufacturers of Motors, (ienerators, Motor-Gienerator Sets, Dynamotors and Rotary Con-

vertors for all radio purposes Have you got your copy o1 Bulletin 237B and ESCO Filter

i1 not write for them.

TRADEC ‘[, §C O’ mark

225 South Street Stamford, Conn., U. 8. A.

‘Fhere 1s no question about the Miles per Watt with ESCO—it 1s the maximum.

facts?

MORE PROFITS

for the Professional
SET BUILDER

We have an unusually interesting propo-
sition to make to the man who is now
building® (or has the ability to build)
radio receiving sets for resale.

This is a real opportunity. Write today
for full information.

Gearhart-Schlueter Radio Corp.
718 Voorman Avenue

Fresno California

Another ToaZ. Development
FUSOCKETS

PATENT APP. FOR

individually Fused Sockets
insure your Tubes
199 or 200

Single or any muitipie

At Your Deaiers or

$1.00 per Socket, P. P,

TOAZ TERMINALUGS
BEST FOR RADIO BUGS

At your Dealers or send $1.00 for Special
Package, inciuding Gripfast Terminalugs,
(Pat., App. For.)

ToAZ. Engineering & Sales Co.
$1703 ROBERTSON AVE, CLEVELAND, G.
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Use theCondenser
that’s made for the job

The Filter
Condenser

For “B”’ battery eliminators

Specially designed for the
high voltages developed in the
filter c¢ircuits of “B” battery
eliminators, a permanent life
when operated continuously at
voltages up to their maximum
working ratings.

Use this condenser in building
any type of battery eliminator.
Dubilier ¥ilter Condensers are
specified for the “B” battery
eliminator described on Page 31,
February QST.

arp

>

The By-Pass
Condenser

For use across ‘‘B’’ batteries

To shunt radio frequency cur-
rents around the high internal
resistances of “B” batteries, to
insure an even flow of battery
current, and cut down battery
noises—use a By-Pass Condenser
across your “B” hattery.

Don't use By-Pass Condensers
in the filter circuits of “B” hat-
tery eliminators—use the Filter
Condenser especially designed
for that work.

Ucomnnnsnn AND RADIO CORPORATION(
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The NEW WESTON

Pin-Jack Voltmeter

O tools, no trouble, no adjustments—just plug this handy
Voltmeter into the Pin-jacks nrovided for it on the new

modeis of Radiola, Victor and Brunswick sets.

Simply turn your battery setting knob until the pointer
of the Model 506 touches the red mark at 3 volts on the
instrument dial. You are then operating at the critical
tube voltage and will get the best resuits from the

set,

Tests show that 9% of your troubles will vanish

through the use of this instrument.

‘This is a new member of the famous line of

Weston Quality Radio Instruments which
contribute to your pleasure and save you
money through efticient operation.
Ask your dealer to show rou this
new instrument or write us for full
information.

WESTON ELECTRICAL INSTRUMENT Corp.
158 Weston Avenue, Newark, N. J.

.STANDARD THE WORLD OVER

WESTORM

Proneers since 1888

2, NOT BEYOND

‘The New

CARTER

“IMP” Loop Aerial

Compact, weighs but one
pound. Fure inductance:
156 mierohenries,  [is-
tributed capacity: .0000-
464 microfarads.

Average vesistance
(Bureau of Standards
method) : 7.0 ohms,

Fundamental wavelength:
160 meters. Wavelength
range (with .0006 mfd.
condensger): 180 to k&0
meters. Absolute mini-
mum [osses due to prac-
The most wificlent  tieally no material in
Joob made.  Diam- field,

s 1687, Bfarcon

l‘_';'“’:f“ “:;;?md ‘éﬂ': See one at your dealers
cireult destgned for 4, Gapada:Carter Radlo Co.
loop  cecoption. Limited—Torontg

RAJAH o7 TeRminacs

Instantaneous in Operation — Paositive
(“onrar't For Panel, Ground and Battery
C'onnections.

Patenteq—=Rept. d, 1024,
The Base Stud is tapped and furnished
with &32 acrew and washer. This fits
all “B” Batteries with screw posis,

Tlsed on
TUNGAR,
RECTIGON,
T'HILCO and
EXIDE.

Terminal, com-
plete, e¢ither
atyle ......18¢
Extra Base
Studs ......8¢

RAJAH AUTO SUPPLY COMPANY
Bloomfield, New Jersey
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Model R Receiver:
Rauland-Lyric-
eguipped. Price
$90 (East of the
Rocky Mountains)

Beauty and Permanence

Listeners Marvel—

at the wealth of enjoyment awaiting but a touch of the
fingers.

Women Are Delighted —

with the tastetul stateliness of the Model R cabinet, as much
as with the neatness of its battery accommodations.

Engineers Voice Approval—

of the rigid spot-welded steel chassis, protecting from damage
every part of a set that stands as a notable example of the com-
pletely manufactured rather than the merely dssembled radio
receiver.

Service Men Commend—

the thoroughness with which every part has been made proof
against the interruption of its service, so far as human ingenuity
can devise.

Dealers Are Enthusiastic—

over the excitement created everywhere by this unique receiver

R , and the uniform satisfaction felt by its users.
All that you want in a radio—

naturaltone,sharpselectivity,

“ . 95 s .
straight-line-frequency tun- Buy “Solid Valf“e in Your Radio

ing (360°) unaffected by posi- The leading wholesaler of radio apparatus in your community
ifon of the finders, extreme has probably been, for years, an ALL-AMERICAN Authorized
sensitiveness, permanence, Distributor. ALL-AMERICAN Guaranteed Radio Products

are being shown everywhere by responsible and reliable dealers.

ALL-AMERICAN RADIO CORPORATION, E. N. Rauland, Pres., 4205Belmont Ave., Chicago, U.S. A.

W OWNING AND OPERATING STATION WENR—266 METERS
A ~ "A ERICAN

Pioneers in the Radio Industry
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Get Out of
the Fog

Myers Tubes make
an instantaneous
improvement in the
clarity, volume, dise
tance and quality of
reception from any
Radio Set.

The Tube is the Voice
of the Circuit
FERS Tubes are real Radio Tubes

~not maodified incandescent lamps.
They are made by pioneer Radio Tube
designers, for Radio purposes exclusively.
Compact, precisely cotrect, free from
dead spaces and clumsy dimensions.
Finest performance, finest appearance.
Special internal geometry gives highest
mutual conductance and largest factor of
amplification, resulting in maximum pet-
{ortnancewhen used in either transformer,
impedance ot tesistance coupled drcuits.
Ulnbreakable in normal use. Double-
end electrode supports. Absolutely non-
microphonic, Perfectiy uniform. No
matching necessary.

- Marvelous Clarity

Internationally preferred by amateurs and ex.
perts, Made with standard four prong base, or
double-end, in types Mvers o1A, Myers 01X,
Byers o9, Myers 00X,
List price, any type $2.50.
Fully protected by patents pending and issued
in the United States and Foreign Countries,
et Your Dealers
Myers Radio Tube Corporation
Cleveland, Ohio

Mechanically
and Technically
Correct,

S-M PARTS

LOW LOSS INDUCTANCES

All-bakelite, low loss, inter.
changeable coil for 50-500 meters.
May be used as oscillators, un-
tenna adapters and R ¥ Trans-
formers in standard circuits. Each
35/4: long with winding diaimneter
of 2%,

Price all types, 50 to 600

meters. Each...... $2.50,
Sockets for any size

coils. Bach________ $1.00

NEW LONG WAVE COILS
SM Interchangeable inductances sre now available
for European wavelengths, ‘These coils are merely
plugged in, in place of present sizes. No circuit
chauges necessary. Regular Type numbers apply.
#OR THE SILVoR “SIX™

650—1200 Meters 1200—iR00 Metors
2-112 D Coils 2—12 E ¢
1110 D Qoil —110 E

FOR THE SILVER STTPER
650—1200 Meters 1200—1%00 Meters
1—110 D Coil 1110 K Coil

1111 D Cail I—111 E Coif
PRICE ANY TYPE NUMBER
I Range ....._._ $3.25 ¥ Range.........33.50

Improved Raytheon-Thordarson B-eliminator
SM Kit 650 includes all parts necessary, $24.
Building Instructions, 1oc.
Send for circulars a’ncr{&iu 8§-M Produces
SILVER-MARSHALL, Inc.
104 WABASH AVE, CHICAGO

d“The Better Condensers™®-

¢

that is nof the question.”

There {8 nho aucstion as o the vuality, adcurmey and
reascudableness in price of the TOBYE Condenser,

Made in all valtage caugex from 2,000 vt down to 2ua
voirg.  Fur high-voitage filter wok, for by-pasing, for
coupling condetsers in impedance wad resistance-caupled
ampliflers—irom i Mid, to & Mfd.

The reasi of adequate condensers in Rattery Substitutes i«
cieariv brougnt wut by Roberi 8, Kruse in ms articte m
that subject in Q S T for February, 1926,

Send for cowpleta dJdesoriptive circuiard,  These circulars
giva full particulars of filter circuit®s and plate-suppiy
units for various uses.

Tobe Deutschmann Co.
Cornhill, Boston, Mass.
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QST QST QST
-~CARDWELL--

THE MOST DISCRIMINATING
BUYER of vradio material i¢ ihe
amateur. Nothing but the best will
be tolerated . . . ito be used it
must be right.

£

i S b

i CARDWELL .CONDENSERS
| ARE probably used inore extensive-
1‘ ly in amateur transmitters than all
other makes combined

IN ORDER TO BRING THESE
condensers within the veach of
many who heretofore conld noi
afford them, Cardwell decided to
climinate the jobber and dealer om
all transmitting condensers, and
sell direct to the user at the lower
nrices thus made possible,

i Ay of these condensers can be user

across grids or plates of two &0
d watters. For the quarter KW, use
. Type 182-B or 183-B. For two 500
] watt tubes—the 166-B,

Chmbe, e Capacity | Capacity Plata onkedn Qverall
TR Sl |V | i | aagme) spon | I dan )
164-B | $7.00 1} 21 13 217
147-B 10.00 1} 43 35 440 i
157-B | 12.00 21(*) 16(*) | 217(*)
182-B | 14.00 iR 127 . _ :
183-B 16.00 31 33 156 .1563 5,250 7.500
166-B | 70.00 {23 38 297 219 7,600 9.125

* Double stator of 21 plates each.

Edgewise wound copper strip, section 1-4" x 1-16"—wound to
5i-4"in diameter . . 10c per turn
91-2" in diameter . ., 1Sc per turn

ORDER DIRECT FROM US. GIVE YOUR CALL LETTERS.

CARDWETLL

81 Prospect Street Brooklyn, . Y.

“THE STANDARD OF C()MPARISON”
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vt . = Known the World over for its simplicity of
E operation. Correct electrically and mechan-
u_ﬁ b A E. ically. Made by the house which has been

BU G known as headquarters for transmitting ap-
\__s/\ paratus for over forty years.
Price with wedge

and cord $12'50

Plush lined carrying case
with lock and key $ 3050

BUNI\ELL DOUBLE SPEED WIRELESS KEY

Designed for wireless use. For speed in
transmitting it has no egual. Requires but
half the motion of the ordinary key. Operated
by rocking motion absolutely prevents cramp.

Price $9.SO

J. H. BUNNELL & CO. 32 Park Place NEW YORK, N. Y.

FOUNDED 1879—MANUFACTURERS OF TELEGRAPH APPARATUS FOR OVER FORTY YEARS

B-T“TOROSTYLE FOR _ TUBE TROUBLES !
EASY WIRING cug Fifteen years of radio research is

behind this new Magnavox won-
der tube. Internal capacity only

Of “roroid” construetion and balanced design will

be appreciated when vou use R-TI' Torostvles in the 4.5 MMF—nscdl?testreelvon!ow
1T Counterphase, .~ hoth patented, and each de wave lengths without unbasing.
siened for the uther. Amplification constant very high

with low impedance. Price, $3.
MAGNAV ., Oakland, Califc
1, 2, and 3, R.F. Stace hook-ups in 9th edition of THE GNAVOX €O. O nd, California

“Rettor Tuniog™ sent postpuid Jue. Circuiar free,
BREMER-TULLY MFG. co. | EW UA
Non—chtophomc . Tube o Tipless

532 So. Canal St. - - Chicago
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1he Newest

Achievements of

Industrialist, Pioneer Radio Builder, Master of Mass Prud. ctivu

Four entirely new radio
sets employing 4 and 5 tubes

—entirely new in principle, design, circuit and
appearance.

—entirely unique in the results they give on distant
and local stations.

—entirely original in their standards of bheauty.
—entirely unprecedented in the value they introduce.

®
—two of them incorporating the Crescendon, a new
and exclusive volume control.

Now being demonstrated by Crosley dealers
everywhere.

THE

CROSLEY RADIO

CORPORATION, CINCINNATI, OHIO

Owning and Operating W LW first remote control super-power hroadcasting station in America

‘The Crosley {-tube

in which the Crescendon
8 equivaient to one or
more #additional tubes
of tuned radio fre-
uency amplifi-

q y p. $29

cation o yyeven

The Crosley 5-tube

a-38
All the volume, selec-
tivity, seunsitivity and
purity of tone available
in the best b-tube set—
plug the (rese
cendon $38

........

The Crosley 5-tube—RFL-60

A set so marvelous in per-
formance Lhz_!.t its appearance
on the murket is bound to

rreate A new stand- $60
ard of comparison..

The Crosley &5-tube—RFL-75

For simplicity and speed in
iuning, fidelity of tone, and
decorative beauty—it xtands
unchallenged at $75
twice the price,eseq. .

B ETTER
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COSTS

LESS



IMPROVE
TONE
RANGE
AND

VOLUME

T is accuracy, not luck, that makes one re-

ceiver sweeter and more powerful than an-
otherthatisaimostitstwin.Especiallycondenser
accuracy, for the closer you come to absolute
accuracy at these critical parts, the more won-
derful yourreceiver will be. The cost of accurate
condensers is small — the effect is immense.

Now vou can get Sangamo Mica Condensers
in capacities in between the usual stock sizes
s0 you can build with greater sccuracy than
ever before. They are guaranteed to be accurate,
and they always stay accurate, being sohd.ly
inolded in bakelite. Neither heat, cold, moisture,
pressure nor acid tfumes will affect their capaci-
ty, because bakelite seals the delicate parts
against all outside influences.

C apaatles in microfarads and prices

01.00004 0.001 *
(00005 888{2
$.0u006 000175 [ 90ce
000007 0.002
0 00008 0.0025 |,
© 0001 0003
000
Pt 0.0035 { 60c.
0.000175 > d40c. 0004
0 ‘O(JQZ 0.005 70c.
fuou025 0.006 85c.
0 ({gggs 0.007 90c,
: - 0.0075 98¢,
0.0004 iy
0 0005 0.008 *1.00
0.0006 0,01 115
0 0007 0.012 1.20
0 0008 p 0.015 125

With Resistar clips, 10c. extra

Also Sangamo By-Pass Condensers
/10 mfd. 80c. 1/2mfd. 90c.
{/4mfd. 80c. 1 mfid. %1.25

Sangamo Electric Company

PR Springfield, Illinois

For
real
distancel!

For
mellower
tone!

ADVANCE “SYNC” RECTIFIER

More in {Ise Than Any Other
Rectifier Made

fYould vou like o improve your iransmission? The new
improved ~Advance * et Rectiffier will onable swu o
reach those distant unknown ewrs vou have bevn trying to
remeh,  dives clearer tone And_ hotter volume, Reetifies
alternating current at 500 to 000 volta to alrect current
?n&‘ the piater of zour iranamitting tubes Puts  more
& 2y into the antenna and eouuterpoise ot govdmt  ofF
1 copper-to-copper cuntact in rectification.  Very offi-
cient on snort waves, Requires no attention—slways ready.
T'housands used in American Radio Relay feaxue.
Revolving disk is moulded bakelite six inches in diam-
ater,  Nickel plﬂn‘ld brush holders with adjustable xuuzée
pper brushes, onvenient control handle, Disk, alumi-
rium brush suppory and brush holders perfectly insuiated.

For rectifying wheel with complete

brush assembly and mounting ring to

fit your own Bynchronouq motor. (Note:

Motor must be L H. IPP., with %4 in,

shaft and 1800 R. P. M.)

Rectifier with Westinghouse 4 h. n. Synchron-
ous Motor—8§40,

We Pay All Transportation Charges inU. §. A.
ADVANCE ELECTRIC COMPANY
1260-1262 West Second St., Los Angeles, Calif.

RADIO DIVISION, 50 Church Street, New York

SALES OFFICES—PRINCIPAL CITIES

tor Canada — Sangamo Electric Co. of Canada, Ltd., Toronto.
fior Europe—British Sangamo Co., Fonders End, ‘Middlesex, Eng.

For Far East—Ashida Engineering Co., Osaka, Japan

-3
(&)

SHORT-WAVE RECEIVERS

Built for efficiency
on the short waves.

Low loss throughout.
No backlash Dials,
Tunes from 10 to
110 metory,  Gen,
Rdo. Transformer
il and  TUX  sockets.
In solid mahogany
cabinet.

Special Price
$38.50

NO [L.LOSS INDUCTANCES

Wound with heunvy
brass on KILN
DRIED Maplewood
(which QST usays.,
one of best insula-
tors for short waves)
Variuble coupling.

20-40 meter Sizes
$6.45

20 meter
$5.95 .

THIS MONTH )
Acme mounted modulation transformer ....32.50
ardwell Condensers, (rebuiit) double spaced,

R, C. A. UX 210 7% ‘Watt $7.50
*'EVERYTHING FOR THE AMATEUR'®
Send for list.  All prices F.0.B, New York.

AMA’IL”R RALC IO SPRCIALTY CO.
7 Cortiandt Street, New York City

.00028—%2.95
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The Neww NATIONAL
Variable
Velvet Vernier Dial

Positive
Control

Easily
Mounted

(rearless

Variable Ratio

Velvet
Smoothness

Ornamental

TYPE B Patents Pending

HIS dial embodies a modified

application of our “Velvet Ver-
nier” mechanism designed to facili-
tate mounting on the 14" shaft of
any standard type of variable con-
denser, without the use of tools
other than a screw-driver. It will
replace plain dials on any receiver
where sharper tuning is desired.

Specifications

Clockwise 0-200 (360°)

Counter-Clockwise (360°)

Of special importance is a new
and novel device which enables the
user to adjust at will the reduction
to any ratio from 6-1 to 20-1. This
feature aids greatly in the separa-
tion of stations operating on the
lower wave lengths. This new dial
is moulded from black bakelite in a
highly ornamental design with per-
fectly uniform graduations.

Nickle Finisk Gold Finish
$2.50 $3.00
2.50 3.00

NATIONAL COMPANY, Inc.

110 Brookline Street

W. A. READY, President

Cambridge, Mass.
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Hoyt Type 17

2" Moving-Coil Milliammeter
Ranges 0-15
. 0-25
0-50

Hand Calibrated Scales

accurate, yvet extremely rugged.

withstand rough handling.

for hooklet—Hoyt Meters for Radio.”

A PIONEER

Small Size Precision Meter

The HOYT Type 17 meter wa: the first 2-inch Iy’ Arsonval Type Moving-Coil Meter
developed for tiush or panel-mounting use in Radio.
The shape of the pivots and jewels are worked out so
as to strike the most effective balance possible between extreme sensitiveness, which
is usually accompanied by extrem® delicacy and liability to breakage, and ability to
Voltmeters have a resistance of about 70 ohms per volt.
All Hoyt moving-coil meters have hand calibrated scales.

HOYT Meters fur your Radio are accurate, durable and reasonable in price.

BURTON-ROGERS COMPANY

26 Brighton Ave., Boston, Mass. - -

Price, Blach Rim
$7.00

In spite of its small size, it is

Send

National Distributors

NOW

‘; Faradon Excellence for Your
Recewmg Set Also

iJsual capacities. venient terminals. Excep-
tional appearance QUALITY AT LOW COST

Insist upon getting the MODEL T when you buv
Should your dealer not have them on hand write
ug direct. A descriptive fnlder will he forwarded

if you mention Q%’I‘.
n

“(“""
Wireless Speclalty Apparatus Co.
JAMAICA PLAIN, BOSTON, MASS., U.S.A
ELECTROSTATIC CONDENSERS FOR ALL PURPOSES

w3 screw-driver
adjusts an X-L
in crowded
places.

X-L
VARIO
DENSER

Results sn easier tuning, more dis-
tance, volume and clarity—greater stability Indorsed

by leading radio authorities.

Model “N"

A siight turn obtains correct tuhe scillation on ail tuned
radin  {requency  circuits, Neutrodyne, Rohira  two  tube,
Browning-i'rake, MoMurdo Rllver's Ruoockout, ete., caparity
rauge 1.8 to 20 micro-micro rarads. Price B

Modal ‘G

with grid clips obtains the piuoper grid capa-
Aty on  (kaday cireuits, Hiter and inter-
madiate fiequency tuning in heterodyne #nd
positive irid blae in all mets. Cupacity range
00Ui6 to .00055 wnd L0003 io .0D1 ruicro
farads.  Price $1.50

X.L Push Post

thsh it down with vour thumb, insert wire,
remove pressure and wire is  firmly held.
Reloaswy Instantly.

Frice 50,

./
X-I, RADIO LABORATORIES
2428 Lincoin Avenue N. CThicago, 111.

SEE
THAT
SCREW

FAMOUS “B H!, TRANSFORMERS
BH Vivaphonic (registered)

A Straight-Line-frequency Distortionleas
Tranaformer, Teat curve made at MeGill
Liniversity shawn in catalog. A full line of
v rnnqmlmnw Tranaformera. A*k your deal-
er for our literature vi' write us,
BENJAMIN HUGHES ELECTRIG 0.

‘38 Lagauchetiere St., W. Montreal, Canada
¥ransformer Bmlder: Since 1910
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A Precision Instrument
For Precision Tuning!

HE PACENT TRUE STRAIGHT LINE
FREQUENCY CONDENSER was de-
veloped by Pacent Engineers (pioneers
in the design and manufacture of parts
to perfect radio reception) to meet the
widespread demand for a precision
condenser to take the guesswork out
of tuning. The result of their research

ety No. 1B, a0z isa REAL straight line frequency con-
. ;;_m“:o;’ ’ denser that—by accurately and uni-
Mtd. Max. ™ Price t4.50 formly distributing stations on your

dial —assures a perfection in tuning
that will truly amaze you!

Sturdily built. Elec-
trically and mechani-
cally right — meeting
all requirements of
low loss design. Mount
a PACENT Straight
Line Frequency Con-
denser in your set 7'0-
NIGHT and experi-
ence the joy of quick,
certain tuning!

)oﬁmwxll surely be interested

ot P acent Radyo Essentiais

which you can secure—gratis—

from your Dealer — or direct
from us.

H \ | PACENT ELECTRIC CO.

91 Seventh Avenue
NEW YORK CITY

Washington Philadelphia
Minnez polis St. Louis
Boston cen Buffalo

San Francisco d Jacksonville
Chicago Y Detroit
Birmingham MDIO ES&ENTIALS Pittsburg

Canadian Licensed Manufacturers: White Radio, Limited, Hamilton, Ont.

Manufacturing Licensees for (reat Britain and Ireland:
Igranic Electric Co., Ltd., London and Bedford, England

fL 4 DONT IMPROVISE — PACENTIZE.
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Volume
Control

The new CENTRALAB MODU-
LATOR PLUG gives anv dexree
of ime volume from = wnisper
{0 maximum, ;¥ the simple turn

> of a knob. Cireat for smuothing
i ¢ I out powerful local stations. and
A UX POWER UBE 3 for lessening statle interference.
7ill i ' S Centralab Mogdulator }'luz‘cmbo
Wil increase volume and aftached in & memeut. No 1oy
r 7 g () 20 y necessary, It rep e
u’art{g in 1 ((J)UR set, too! e Shone. piug.
ewiring Unnecessary . ur
Note: Both the UX-120 tube, which has been designed to Retails at s:lf’e?.:t :;;o v
increase volume und clarity in all dry battery sets and dealer’s, or .
ihe ©JX~112 tube designed to incresse volume and clarity CENTRAL RADIO
in storage battery sets, can LABORATORIES
be easily spplied to any =et
by the use of a Na-Ald 20 Keefe Ave.

Adapter or Conneciorald as . Milwaukee, Wis.
shown below. N

How foimprovesets equipped
with UV-199 tubes

WNo. 320 Connecioraid

Ta inerease volume and darity in rets using TUV-199
Lubes. use the U 20 tube inthe last stage. FEasily fitted
in the TUV-199 socket with a Na-Ald No. 920 Connectoraid
which ulso provides cables for attaching necessary exstra
B and C batteries. Price, $1.25.
How to switch to dry batteries

without sacrificing volume

or quality

A TTX-120 tube for ihe lasi
atage with 17X-199 tubes in
the other sockets provides with
dry cells, results previensly
vbtained only with storage bat-
tories.  Fit §7X.120 tube to
the 11V-201-A Socket with Na-
Ald  Cuonuectorald No. 120,
(‘ables provided for attaching
exira B and ¢ batteries. Fit
17X-199 tunbes in all otner
sockets with Na-Ald No. 419-X
Adapters. Price, No. 120 Con-
nectorald, #§1.26: No. £19-X
Adapter, 3bc. il L‘r
How to smprove ) i

storage battery sets No. 120 Connectorald

Volume and clarity can_be increased in storage bat-
' sein by using the 17X.112 tube in the last stage,
ily fitted to the UIV-201-A socket with Na-Ald No, 112
nectoruld which provides cables for attaching neces-
sury cxtra B and C batteries, Price. $1.25. Mail coupon
below for complete adapter information covering use of
uew tubes in all sets,
ALDEN MANUFACTURING COMPANY

Yx. | PATENTS
Springfield, Mass.

(Type T.B.1.)
MFD. BY GENERAL ELEC. CO.

These tubes nperate best an
a filament voltage from 8 to
10 Volts and draw 115 amps.
For the Transmitter they wiil
anfely siand an A.C. input
voltage up to 750 Volts and
»ass plenty of current and
voltage f{or the plate of the
Transmitting tube.

They are aiso used as
Rectifying ‘Tubes in *'B’’ Bat-
tery Kliminators.

NEW IN ORIGINAL CARTONS

PRICE ONLY $1.50 Ea.

AMERICAN SALES COMPANY, 21 Warren $t., N.Y.C.

Alden Processed o

. TRADE MARKS - DESIGNS
All Na-Aild Sockets, REI TENT!
ﬂAi Dials and Adaptersare FO GN PATENTS
protecled by patents

am
bocket d i[ Many patents pending. h’ﬁ U N N &- C O .

ALDEN MFG. CO., stuociated strice 1840 with the Scientific Aimerican
Dept, R3, Springfield, Mass. 640 Woolworth Building, New Yorg City

Please vend me complete information ¢n how to 521 Scientific American Bldg., Washinglon, D.C.
inereagse valume und eclarity in any sei by the use 1310 Tower Building, Chicago, 1/,
of the tiew lubes, 633 Hobart Building, Sz Francisce, Cal,
AAME -« - e ecmmmaam e eeceamamcm e neasmnceaanan 518 Van Nuys Building, Lor Angeles, Cal.

i Books and Information on Patents and TraceMarks
by Request.




It Must Suit

Specify your own expert test of the
Thorola Islodyne—the dealer will
comply. Regardless of price com-
parisons, number of tubes, or style of
circuit, Thorola must be best by
every standard in your most expert
judgment.

Even you have not known perform-
ance 2uch as Thorola Islodyne regular-
lv vields. Not only the principle of
Thorola Low-Loss Doughnut Coils,

You Experts

but every phase of Thorola design
and construction points real reasons
for Thorola superiority to the most
criticul scientific investigator.

You know much about radio. That
is why we value your verdict so high-
ly. That is why every statement
here is made most advisedly. You
have very likely had any number of
gets. Now hear Thorola and know
what still lies ahead even for wvou.

REICHMANN COMPANY, 1725-39 W. 74th St., Chicago

ISLODYN E
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THE SUPER-SYNC

The Only Synchronous Rectifier That Can Be Filtered

When filtered the Super
delivers a pure direct cur-
rent which is often mis-
taken for storage battery
plate supply. The filter
circuit used is the ordinary
“Brute Force” filter with
a small choke inserted be-
fore the first filter con-
densers.

The Super will rectify
any voltage up to 4000
Volts at 250 M.A. This
range is usually sufficient
to supply the ordinary
“Ham” transmitter.

MARLO ELECTRIC CO.,

PAT. PENDING
PRICE $75.00 F.0.B. ST.Louls OV

The commutator on the
Super is eight inches in
diameter and by reason of
its large rvectifying com-
mutator will stand up on
higher voltages, without
break down. This fea-
ture also onables the
rectifier to give a more full
wave rectification.

The commutator is
turned over by a % H. P.
Motor made by the GGeneral
Electric Co. This motor
¢can be supplied for either
B 110 or 220 Volts 50 or 6uU

5241 Botanical Ave., St. Louis, Mo.

Q5T!! OSCILLATING CRYSTALS
ATTENTION OWNERS OF BROADCASTING
STATIONS.

We are able to grind to yaur order a (‘ryrstal guaranteed to
1nram lt Vn;lh‘ assigned frequency, acrurate to better than
k)

Cur cryitals are not tn be confused with crvstals nsed as
usclllators for wavemeter work, (Onr crystals can be usad
for wavemeter work, ALSO are ground so they give the
necessary output to ha used as a MASTER OSCILLATOR
in x TRANSMITTER which can easily control a 1iXZ10
tubs ang get from ¢ to 15 IWatts of C(rystal Conirolled
“nerxy.

Prlce $75.00
For crystals for use In tha AMATEUR Hands gee Jan, QST.
Scientific Radio Service

Box 86 Radio 3 AJSL Mt. Rainier, Md.

RARE GAS AND HIGH VACUUM PRODUCTS

Neon, Helium, Argon, etc.

We specialize in econstruction and development
of all tvpes of apecial thermionic vaives, Neon
glow lamps, Neon arc lamps, Mercury arc lamps,
hot cathode and gas iilled rectifiers, tubes utilizing
the alkali and alkaline ¢arth metals, and photo
sunsitive apparatus.

Algo, high vacuum pumps, nanifolds, eic,, mads of iead,
Ume pyrax or yuariz giass,  Special high frequency ap=
paratus for electronio bombardment.

Flashiamps
o 1. Neoumﬁmh lamps for oscillographs, wavemetars, efc.
ce $3.°
. \We ara the makers of Hyvo—tha really safe high
olitage Indicator.

. Newesi. developments in photcelectric cells, Price $15.
¢lomplete ~uipment for high vacuum work ingtalled.
RADIO ELECTRICAL WORKS
Research Division, 23 Unpion Sq., New York, N.Y.

INDUCTANCE 2
DESIGNFD TO CARRY 160 MILLIAMPERES

SPECIAL PRICE °*S:2

AMERICAN SALES CO., 21 WARREN ST, N. ¥. C.

Do You Want a Pure iD. C. Note?

FILTER REACTORS

MODEL U P 1626
5 HENRIES, D. C. RESISTANCE 835 OHMS

BRAND NEW IN ORIGINAL CRATES

MAKE US AN OFFER

On 100 Watt Sending set of Radio

Station KGB. Write:

JAMES E. MACPHERSON
c/o Tacoma Ledger,
for Particulars,

Tacoma, Washington

BUILD THE NEW FIVE TURBE
C Hammarl rlund )

oberts
RBRREOEIVER
Send 25c¢ for complete “How to Build It Book

Hammarlund-Roberts 1182-P Broadway Mew York
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Total Shielding

Permits power for tone quality

All sound reproducing apparatus such as cone speakers
require the vibration of a diaphragm. Qbviously, power
is required to vibrate this diaphragm.

The more power you have, and the better the control of
the power—the more accurate will be the sound repro-
duction.

The dream of radio engineers always has been to build
a Receiver capable of delivering to a sound-producing
apparatus a maximum of accurately controlled power.
This is realized in the Stromberg-Carison Receiver—hy
the total shielding of each radio frequency circuit.
Total shielding permits the use of a third stage of radio
frequency amplification. So advantageous is this.third
stage that weak signals barely heard on a 5-tube receiver
are further amplified approximately eight times. The
result is properly controlled power for full cone speaker
volume with a startling accuracy of tone.

STROMBERG-CARLSON TELEPHONE MFG. CO.
ROCHESTER, N. Y.

This illustration of the
receivers operating unit
shows how the antenna
circuit. at left, including
coil, condenser and tube,
is encased with a heavy.
tinned copper shield. It
also shows, at the right,
three shields which encase
the second and third ra-
dio frequency stages and
the detector stage.

No. 601 Receiver, treasure
chest type. 6-tube; totally
shielded ; dual control; oper-
ates horn or cone type Loud
Speaker; FEquipped with
voltmeter; Solid Mahogany.
$210 without accessories.

Stromberg-Carlson

Makers of voice transmission and voice reception apparatus for more than 30 years

SAY YOU SAW IT IN QB T—IT IDENTIFIES YOU AND HELPS Q8T
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The AmerTran
Del.uxeis madein
two types, a first
and second stage,
Price, either type,

+10.00,

A New Standard of Excellence
inAudioAmplification

The realism of this new audio transformer
is outstanding. Realism of this kind results
from the uniform amplification of the fun-
damental tones of the lower register. The
AmerTranDeLuxemakespossiblethenatur-
al reproduction of not only the Overtones,
butall of the transmitted Fundamental tones.

AmerTran
Power
Transformer

type PFAS,
Price $15.00,

type PF-52,
Price §18.00.

The /AmerChoke
typeds4 is a choke
¢ail or impedance
of general utility.
Frice $6.00,

A Good Audio Amplifier
Requires enough plate and grid biasvoltage
on its tubes to prevent them from being
overloaded by the signal voltage. )
‘The AmerTran PF-45 or PF-52 with the
half wave high voltage rectifying tubes now
available and suitable condensets and re-
sistances —-togetherwiththreeAmerChokes
Type 854 will furnish these proper voltages.

is combination will give real quality
toudspeaker voiume, AmerTran Power Trans-
formers also supply A. C. filament current
for the last audio tube.

AmerTran Audio
‘T'ranstormers tvpe
AF6 (turn Ratio 5)
and AF7 (turn ratio
31%) are the leaders
in their class,_Frice,
cither type, $5.00.

.’rite for bocklet describing these and other
AmerTranProducts—with recommendations
on their use. It's free on request. All prices

are F. O, B. Newark, N. J,

AMERICAN TRANSFORMER CO.
178 Emmet Sireet, Newark, N. J.
“*Transformer builders for over tweniy-five years”

Sid Onl haorized AmetTran I

Public Libraries

in all the leading cities in the United
States, as well as hundreds of libraries in
smaller cities and towns, have on their
shelves one or more copies of the new
radio text hook

“Radio Theory and Operating”
By MARY TEXANNA LOOMIS

Also in use by practically all of the lead-
ing Radio Schoois and many of the
Technical Colleges.

850 Pages 670 Hlustrations
Price $3.50

Postage paid all parts of the world.
If you desire a copy, ask your local
dealer to supply it, or send check or
money order to

Loomis Publishing Company,
DEPT. T
405 oth St. N. W.  Washington, D. C.

RADIO OPERATORS WANTED

Radio Operators are needed on hoard ships sailing for
Europe, The Orient, Africa, South America. ete.
THE EASTERN RADIO INSTITUTE can train you
quickly and thoroughly because:

MODERN and EFFICIENT METHODS

THOROUGH ret Simple INSTRUCTION

New and UP-TO-DATE APPARATUS

THIRTEEN Years a RADIO RCHOOL
The (O1.DEST, LARGEST, and MOST SUCCESSFUL
achool in New England. RECOMMENDED BY THE
- l).l,v 'n;‘ Ev-«nigg Classes Start Every Monday,

Write for lllustrated Prospectus

EASTERN RADIO INSTITUTE
899 BOYLSTON STREET
BOSTON. MASS.

R.C.A.
UC-1015

§1.25
EACH

The Best Condenser for Short Waves

1. It stands 7.500 volts,
2. ‘The insulation is suiphur and mica.
8. Eleven different capacities make close tuning easy.
4, No capacity variation to change rour wave,
5. Universai for blocking, tw-pass and tuning pur-
poses.

Make vour set the best with these condensers. Only
$1.26 each, postage prepaid anywhere in U. S.

Utilty Radio Co., 58 No. 6th 8t,  Newark, N. J.

P
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' The World’s Largest Exclusive W
Radio Mail Order House Will Send
You This Wonderful Book FREE

64 illustrated pages containing
thousands of bargainsinradioscts, e ‘
gemi-finished sets and radio kits of g
a1l styles, sizes and approvad circuits. 5-tube sets as fow as $29.59. Beautiful models TUBE SET
of the very latest designs and types. Flaborate console models with loud speukers built o :
right in cablinets of genuine mashogany and walnut. All sets guaranteed. (loast to coast re-
ceiving range. Also cuntains everything in radio supplies, including batteries, chargers, loud
speakers, transformers, condensers, rheostats and any other parts you may want for improving
your set or bullding & hew oue, Guaranteed saving to youof ¥§ t0 ¥.

Market

The Biggest 5-Tube Value on the

Positively the world's greatest 5-tube radio bargains. Regular
75.00 value. Our large quantity production enables us to sell this
set for oniy $29.50, fully built and wired in beautiful mahogany
cabinet of latest design with sloping Balkelite panel of Satin finish,
handsomely etched and engraved as illusirated. Constructed of the
finest low-ioss condensers, coils and sockets. Bakelite s 50
baseboard panel and dials. Price for set only. A4
‘Transportation charges extra, shipping weight 25 lbs.

This set with all accessorles, including the famous American
Bell loud speaker with adjustable unit, 2-15 volt ** B pattorws.
one guaranteed 100 Ampere Hour, wtorage A’ battery,
¢able for battery connection, 65-201A tubes, Aerial and ground equip-
ment, and everything complete ready to set up and op- s 15
erate. Nothing else to buy. Price
Transportation’ charges extra. Shipping welght 100 lbs.

Order Direct from This Page! Save About One-Haif!

Order direct from this page. Save i to 34. Our guarantee protects you. Money cheerfully refunded if you are not satistfied. Write vour
order and prices plainly. Send post orfice money order or bank draft for full amount to mgure safety. Refer to any bank.or comn’xe.’rcX‘:;.!
agency regacding our reliabllity.

SEMI-FINISHED 5-TUBE RADIO FREQUENCY SET

& oo i

SEMI-FINISHED 8-TUBE SUPER-HETERODYNE

ol J World’s Famous 8-tube

This special ofter is astounding theradio world. Coast te coast sup erheterodyne. § Complete Parts for Best45
Ty oot bemerar Bsellte thoostara At wirioe won: § sty mounted on panel Kilocycle Super-Hetero
i 3 v trs N Y 3, A g con= AN € - -
f_ezfi‘la;i ::lgcr ?uéute tlm,sel;,voatrd.ct ’i'xls Panel—ms lng any Rt.andnr'(‘i 21:;14:&;8!!)3?2'! ¥ oam:i p 32; -UP
“x 18 net. Complete instructions for wiring. aranteo .
saving to you of 550‘:00. Price of set gll moul‘:ted.sl;.ﬂ.'lb. Cabi- sembled ready to wire yne Genuine $49 50
uet uf same model as American Radynola pictured above $5.65 extra. and operate. Wa have Remler Parts '

testimonials from

You must have cur catalog no matter what sct or kit you | thousands of builders of - = =
want. ©ur line is complete and includes all popular sets, such § thisset. Some have received foreign stations onloop zerial, Un-
a8 Superheterodyne, Neutrodyne, Ultradyne, lteinartz, Regen- § surpassed in volume and tone quality. Low-loss straight line
erative, Radio Frequency, Browning-Drake, Super-Heterodyne frequency condensers, vernier dials, finest quality rheostats.

Heflex and all other latest circuits. Kits, sets and parts manu- § Matched Columbia long waved transformers. Re-
factured by all well known manutacturers such as Frost,’Howard, | quires only three serews for attaching panel and basehoard and
Baldwin, Brandes, Western Electric, Columbia and others. set is ready to operate. Tx30 panel, Price of set oniy $43.75.

Our semi-finished sets cnme with all parts mounted on panel and Requires following accessiries to complete this set: $z30

haseboard ready for wiring. Do not fall to send for our catalog. binet, 8-201A tubes for st batt eration or No. 199
Remember—we are the larzest exclusive radio mail order dealers in | $HPHCH SF ubes tar slorage pattery opera or o,
the world and carry the best of everything in radio. We save you S..Hhcﬂvl?‘l‘ dry cell operation. 1'—'?{ Ampere hour “'C’i”i"»e battery,
i3 to 4 on the following kits. Detalled descriptions appear in‘our § £-45V **R" hatteries, loud speaker. center tapped loop uerial.
cutulog. Alltheseitemsurelisted in our catalog at a tremendous saving.

NEUTRODYNE COCKADAY LOW LOSS SHORT WAVE HARKNESS
Catalog Includes§ Genuine licensed Neutrodyne 3-tube Cockaday kit of § 3-tubeset—25to 100 meters, j 2-tube reflex kit of parta,
fist of broadcast- } kit of parts, come fully assembled | perts, fully assembled on § Fully assembled on panel } fully assembledon paneland
ing stations,|jon the panci and baseboard with and  brsetoard, jand baseboard, ready ) baseboard, ready to_wire

panel |
goneral radlo in- f 525 e)s \uHne $20.75 ) fner e $15.85 ) v $19.80 | siznerions. Price $16.95

iy | RANDOLPH RADIO CORPORATION
today. O 159 N. Union Ave. Dept. 265 Chicago, illinois
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A BETTER AND DIFFERENT PLUG-IN COIL

Note its advantages listed below—and try and do without it!

Positive contact is secured through and not through a eondenser, Recondary
coils are specially constructed so that se
With 3 Coils, continuous, gapless range ting of primary coil does not need io he
is secured from 140 to 16 meters. One of the changed when aewndarles are exchanged.

heneral Radxo plugs and jacks.

20-40-80 ineters

5. Coils are

amateur bands is
jocated in the).
middle of the tun-
mQ range of ¢ach
of the & eoils.
{For this a SFL
Condenser, 140
mmid. max. c¢ap.
is essential.)

3. QOperation of
regeneration con-,
denser has no ef-!
fect on the tun-
ing; the 2 ¢on-
trols are ¢om-
pletely independ-
etit, -

space-wound sole-
noids on skeleton
frames.

6. Both tickler

and antenna coil
are at filament
\end of the sec-
ondary.

. These ¢oils
cover the 3 U. &,
{ Amateur DBands,
all European Am-
ateur Bands,
Short - Wave
Broadcast, 7. .

{. Antenna coup- PRICE $12.80

ling is adjustable; done by a primary coil Wave Stations, etc.
sential to the most cfficient operation of your station. Order your TODAY.

AERO PRODUCTS INCORPORATED, 1772 Wilson Avenue, Chicago, Illinois

‘These coils are

Naval dnd C om-
mercial “hort-

All That’s Bestin Radio

Fagle Owners have the satis-
faction of knowing they have

Rated at 5 Watts

(MF’D BY GENERAL ELECTRIC CO.)
NEW, IN ORIGINAL CARTONS

Filament voltage °, Volts,
¥ilament current “mps.
Normal Plate voltage 350 antn
Plate current 40 milli-amps.

Can also be used as modulator
or amplifying tube.

PRICE ONLY $1-8°

American Sales Co.,
21 Warren St., N. ¥.C.

i

the best Radio Receiver made,
regardless of cost.

Ask Your Dealer

EAGLE RADI0O COMPANY
16 Boyden Place Newark, N. J.

KEEP LOSS DOWN

Dust on the plates of an otherwise
#ood wvariable condenser will in-
«erease 1osses ag much as 50%—eg-
peaially noticeable when you are
working on the shorter wave
lengths.
You can keep yvour set ar highest
efliciency by using the

Little Marvel Radio Bellows
with the apecial goft rubber tip,
Alr i9 the only safe way to clean
vanur : Order today. Price
only %1.50. Sent Postpaid any-
where in U. 8. A. Money refunded
if not satisfactory.

J. C. CHRISTEN MFGG, CO.
123 Dock St. St. Louis, Mo.
T'o Jobbers and Dealers: Write jorfour propesition,
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A 21-Jewell solid white
gold Lord Elgin watch has
been selected as the 1926
Jewell trophy.

A Jewell Pattern No. 64
thermo couple ammeter will
be awarded to the man in

the A.R.R.L. who gets the
most miles per watt in this
contest.

each of the 18 divisions of R mmmme w—p

“More Miles
per Watt”

We mailed a copy of our circular
“More Miles per Watt” to every
American and Canadian amateur,
giving rules for the Jewell 1926
Contest. Did you get your copy?

NOW —

We are modifying this contest so
that in addition to the Lord Elgin
grand trophy, we shall give a No.
64 Jewell Thermo Couple Am-
meter to the man in each district
with the most miles per watt.
Remember, the contest closes May
1, 1926.

Jewell Electrical Instrument
Jompany
1650 Walnut St.
U. S. A,

Chicago
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“The enchantment of distance,
the joy of clearness, with

FROST-FONES ”

NEW! BETTER!

Two useful new items of FROST-RADIO
now ready

A new FROST-RADIO socket that
fits all new type tubes

fROST-RADIO

This new socket takes ALL tubes thh the new type
bases. Has perfect spring construction which grips
each tube prong full length with seif-cleaning, slid-
ing coniact. We believe this socket to have the most
satisfactory contacts of any socket made. All ter-
minals plainly marked. it is equipped with soldering
lugs. Genuine black i3akelite in high lustre finish.
Order from your dealer today.

FROST-RADIO

No. 540

ROST-RADI
ibAPIgR . 9 25¢

Convert your present standard
sockets to UX199— (X299, or
UX120—CX220 with this
adapter

With this handy, inexpensive adapter you can in-
stantly fit the new X299 or /X199, and the ©CX220
or the UX 120 into your present standard base sockets.
_ No need to rebuild your set to take the new tubes.
Genuine black Hakelite — high lustire finish, Ask
your dealer to supply you.

HERBERT H. FROST, Inc.

214-324 WEST SUPERIOR ST., CHICAGO, ILL.

New York City (leveland Kansas City
Los Angeles

Export Office: 314 West Superior Street, Chicago, Il

Three“E”Straight Line
R HEOSTAT
Perfect Control
of Filament

Temperature
Illustration !4 size, 6=15-30 Ohms

WATTS,
4FM

iella yon ahout thig pre-
ciglon instrument straight

Pat

Dending from the shouider,
Gives you & fina, emooth, de=- “fFlorida Kadlo  Tele-
j~idable ariation ot fllament ‘rapbh' Co, ‘entral Sta-
teraperature.  Rkung snoothly, 18 tion W i . Minmi,
absolutely NOTRELESN, nod once King on 1%

PP [

kel wslays put!”  Sets a new to 40 meters . ..

standard of Rheostat performance, combined the fiament

ings that no oiher rheo- rheostat with the uwcilla-

to do. Usedd fn tion  vontrol,  thershy

, flament efrcmts ot u

Neutrodynes and tuned H.E. sefs,

it controls voiume smoothlv, and

eifect uvon tun-

without rnmnrtmn et the entire fng, Your rcheoxtat hay
range. VFaually efficient for whort no tuning  etecr  what-
ang  iong  wave &ein, Hy all ciug and  ia ddeal  for
Teans secdre thie precision in- this  vuivoes, T inten

strument at Ask  wour tn ¢guip the atations of
lieu\'vr of  order direct, FPrice ktnlu Company with it )
20, Poatpaid. 3. \atts, Jr., AEM”

Electrical Engineers Equipment Go.
Radio Division
708 W. Madison St., Pept. 7, Chicago, 11l
Information on Request

60&&45.
All Steel Conltructlon ;\

For SELECTIVITY TRY
U. 8. TOOL
STAIGHTLINE FREQUENCY CONDENSERS
Made and Guaranteed by

U. 8. TOOL COMPANY, Inc.,
AMPERE NEW JERSEY |

k - s QerstT

Transmitting Grid Leaks

§,000 ohm and 10,000 ohm General Eiectric Units
Here you are, fellows, just what you have been
CQ-ing for‘ Rrand new enamelled mru—mm GF
gridleaks in 5,000 ohm and 10.000 ohms rizes for
all tubes. There is a limited supply so QSIL quick.
P'rices £,000 obm $1.26 and 10,000 ohm {1.75.
Postage prepaid anywhere in U. S. Order Now!

UTILITY RADIO CO., 58 No. 6th St.,  Newark, N. J.
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The KARAS

Orthometric Amateurs’ short

Especially built for

wave work ot the

Straight-Frequency-Line srz.fggestvion of Lieut.

Condenser

F. H. Schunell.

Buxlt to the Specifications You Would
Write If Buying Condensers

Supposing vou could. have condensers made
specially to your order! Write down the exact
specifications of the ideal enndenser you would like
to have for your precision short wave work. Then
send for a pair of Karas Orthometric Condensers
and compare them point for point with the
specifications you have set down.

At first wxlance you will agree that the Karas
Orthometric Condenser, with its nickle-plated
frame and brass plates, is the finest looking ‘“‘job”
vou have ever seen. But, do not let that influence
vou. FKExamine the sturdy construction. Check
them from every mechanical and electrical siand-
point. Put them in a set. See how they produce
a perfectly straight frequency line curve. Sece how
absolutely noiseless they are at the low wave-
lengths.

Order Through Dealer or,
Direct on This Coupon

Due to the widely scattered Amateur demand, this
model is not generally soild by our regular retail

distributors. Orders will be filled sirect at the

price of $6.50, or may be placed through your
dealer and his jobber. If wvou order direct, use
this coupon. Send no money. Just pay the post-
man the price plus a few cents postage.

KARAS ELECTRIC CO.

Manufacturing Plant: N. Rockwell St.,
Oftfices: 1078 Association Blde., Chicago, Til

Made to Your Order

PRICE $6.50 EA.

5 Plate
Max. Cap. 0001 Mfd.
Min. Cap. .00001 Mfd.
Plate
Max. Cap. .00014 Mfd.
Min. Cap..0000108 Mfd.

Note the insulated spring copper wvixtail—the
soldered joints—the smooth working bearings.
Make any laharatory test you can devise. 'Then
remember, these condensers have passed tests no
une ever thought of applying to a condenser before.
Karas Orthometric Condensers have withstood
more than 3000 volts A. (. alL 40 meters. Losses
are #o low that no one has ever been able tn
measure them., Resistance at all capacities is so
low that it is negligable.

Seriously, we invite you to make this test. OQur
2 day trial period enables you to do su with
full privilege of returning the condensers if they
should prove disappointing to you in the slightest
degree.

Karas Electrio Co., 1073 Awmanm Bldg., Chicago.
Pleass send me.....
T will pay the pustmun $6.50 wh plus postage upon deliv-
ery, It 18 understood that I have the privilege of return-
ing these condensers for full reiund any time within Lo
davs if they (o not prove thoroughly satisfactory.

Check size (estred:
[ 5 Plata )T Plate

ADAreSS L e

mzzuu---m-—-q

7 viou Send ea h o with order we'll ship condensers postpaid.,
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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 vou in this big organization of radio amateurs, the
only amateur association that does things. From your reading of QST
you have yained a knowledge of the nature of the League and what it
does, and you have read its purposes as set forth on page 6 of every
issue. We would like to have you become a full-fledged member and add
your strength to ours in the things we are undertaking for Amateur
Radio, and incidentally you will have the membership edition of QST
delivered at your door each month. A convenient application form is
printed belnmehp it out and mail it today.

American Radio Relay League,

Hartford, Conn.

Being genuinely interested in Amateur Radio, I hereby apply for membership it
vhe American Kadio Relay L.eague, and enclose $2 ($2.50 in foreign countries) in pay-
ment of one year’s dues. This entitles me to receive QST for the came period. Please
begin my subscription with the .....viviiiiiiiniiininnnrneeeen, .. issue. Mail
my Certificate of Membership and send QST to the following name and address,

Station eall, if any ............ et aet it e e teeesestasnas
Grade Operator's license, if ANY .oievvevnenerocrronorecrenrnnses fieas
Radio Clubs of which a member ................. e ie e it a e cene

Do you know u friend who is also interested in Amateur Radio, whose name voun
might give us so we may write him about the League? ........... Chsesesccessssans

et e o e vesee.. Thanks!

s T . N T S S S T S TG
SNHORT WAVE AMATEUR STATIONS throughout the worid ars
- using REL LOW WAVE COILS. ‘They have provea their superiority
LOW RFL LOSS under acluxi ODETATING cunditlons,
- I~~-RUGGED MOISTUREPROOF COILS.

“Wound with Triple Catton Parafined Wire,
2—-N0O UNNECESSARY MATERIAL IN THE COIL'S FIELD

Na Metal Screws,  No Uircular Bakelite  Jframes. No' Wire

isinding {crmpound.
i—-POSITIVE CONTACT PLUGS. .

the Oniv Une Piece Rpring Contact Plug on the Market ‘Today.

No &mall Parrs o (3ot Loose.
4.-CAN BE USED IN ANY SHORT WAVE CIRCUIT.

Two Primary Colg,  Three Secondary (oils,
5.-00VERS EVERY WAVELENGTH FROM (0 TO (I0 METERS.
—PRICED WITHIN THE REACH 0OF EVERY AMATEUR.

$4.50 COMPLETE
(At Your Dealer or Direct)

RADIO ENGINEERING YABORATORIES
27 Thames Street, New \ork, V.
“The L ‘oil Pioneers”

T.

PLUG-IN L()ILS
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Send for this
New Hookup

No choicer group of radio prod-
ucts has ever been embodied in
a single radio receiver. Not only
are these manufacturers nationally
known and accepted as the lead.
ers in radio design and construc-
tion, but they have developed for
the 3-C receiver many new feat-
ures which will create a new
standard in reception through-
out the radio world.

Represented Manufacturers:

Belden Mfg. Co.

$-C Wiring Flarness
Central Radio Laboratories

Centralab Resistance

Fixed Condensers, Leak
and Leak Clips

Silver-Marshall, Inc.

Variable Condensers, Coil Sockes,
Coils, Tube Sockets, Vernier Dial,
Mounting Brackets

Thordarson Electric Mfg.Co.
Equiformer Audio Transformers
Poster & Co.

Dirilled and Processed Front Panel
and Drilled Sub-Fanel

Yaxley Mfg. Co.
Rheostat, Jacks, Switch

Four Tube Receiver

Here is the outstanding radio recciver development of the
scason, in which is combined the genius of two of the most
successiul and distinguished radio enginecers, assisted by the
engineering and laboratory staffs of seven prominent radio
manuiacturers. A receiver for the home builder that will
represent for several seasons ‘to ¢ome a far greater dollar
for dollar value than any other design available,

Startling New Features
SINGLE CONTROL--But one tuning ot station selector control.

SELECTIVITY—Ina residential district of New Y ork City, within
a few hundred yards of powerful stations, thirty-five stations were
heard between 9 and 10 p. m. on the loud-speaker. KFI, in Los
Angeles was heard with ample volume to fill two rooins.

QUALITY—Two new-type Thordarson power amplifying transformers possess-
ing a substantially flat frequency characteristic over the range of 40 to 6,000
cycles, give a superior quality of distortionless teproduction,
VOLUME~—Exceeds that of other four-tube re-
ceivers. and equals that obtainable from standard
five and six-tube receivers.

UNLIMITED WAVE LENGTH RANGE,
through the use of interchangeable coils.
WIRING AND ASSEMBLY — All wiring is
carried in a special harness, Since each wite is ex-
actly the right length, and has a special color, it
is impossible to go wrong in wiring.

Over-all design, rugged and solid. Adapted to
practically any standard cabinet, any standar
tube, any battery or eliminator source of supply,
outdoor antenna or, loop. While the parts are
the best that the leading laboratories of the coun-
try afford, the set can be built at an extremely
low cost. Full description of the receiver will be
published in the March issue of Popular Radio.

Get the hand book at your nearest Radio Dealer
or clip the coupon and send with 25 cents
TO-DAY. Address

‘The S-C Merchandising

7}

Merchandisin

Company =8 Company:=" ¢
1118, Wabash Ave. a"® 111 S. Wabash Ave. - Chicago

Gentlemen: Please find enclosed 25¢ for which

send me hand book of new S-C Receiver.

SAY YOU SAW IT IN QB8 T—IT IDENTIFIES YOU AND HELPS Q8T 87



Used by U-2BBX in
Making His Record

Records

20, 40, 80 METER
INDUCTANCES

I
5
O
L
A
N
T
i
T
E
INSULATED
$8.00 =z

Beautiful appearance. Your O.T. is the h
vour transmitter. fry one of these . T.s and

All wood insulated inductances $ 8.0 postage
Complete transmitters in stock 5 watts up

WAVEMETERS - 20 to 200 METE

Enclosed in Neat Cabinet $18.
Flash-Lamp Indicators . .

With Millimeter Indicator $25

Wavemeters Calibrated

New low wave receiving plug-in coils
Write for information

J. GROSS & CO.
907 Fox St., Bronx, N. Y. City
Mailing Address

For Personal Calls— Laboratory, 7¢ Dey Street

Thelnductance

Breaking Transmission

== Z P O U=

Superior to glass as a high frrquency insulator,
eart of

dis-

cover the difference an efficient inductance will make.

exira

Complete
line Quariz
transmitt- Crystals
ing ground
parts an
in stock proper
write for als
Bulletin $6 50

RS
75

postage extra

.00

“B" BATTERY POWER

from youy

HOUSE LIGHTING LINE

“B” Eliminator Simplicity

Gusranteed Two Years

l.ine hums are impossible, No ensily bulbs
or transformers are contained to burn out.

No harmiful acid—shipped ready for use.
{Inits supplied for 110 volts A, ', or D. C,
or farm lighting plants. Write for <om-

plete details! Distributors! FKverybody !

PRICE % Volts Type MX $27,50

135 Volts Type MX $12,50

KIMLEY ELECTRIC COMPANY, Inc.
Buaffalo, N. Y.

206050 Main Street

Macaine for Winding Honey Comb Coils
With this machina anyona can wind thelr own low-ings cofls to suit
their particuiar requirements. It will wind honev «<omb tvpe
«ofls any \idth from one-half inch to ¢ne inch and the inside
«iameter of the coil cau be arrunged to xuit by using various
sizeg of widen Auoold fm the winding xpindle, it has =
recorder h an adjustable pointer for counting the number of
turns, Euch machine is neatly finished in hlack enamel and
packed in an individual carton. PRICE $6.00.

Get our Agents® proposition.
fORRIS REGISTER CO., COUNCIL BLUFFS, IOWA

‘ @@; Ei‘
ﬂu(vawnleys Anplificaiion
Insore distortionless amplifications and a
clarity of tone not obtained thronghany other
remnfnncn All eapacities 12,000 ohmesandup. List price

1,50, Special sizea to order. Write for fullinformation.
Crevent Radlo Supply Co., ¢ Liberty St.. jamaica, N. Y.

COMMERCIAL RADIO PAYS!

ou can quallfy &t home in spare time by our practicab
courses for Radlo Operators—seas or land—Mfechanics,
Trealers. Or attend our completelv equipped School. Aro,
spark, and vacuum tube iransmitters in operation,

Wrlte NOW for tree bookiet, YMCA Radio Institute
PORTUNTTIES 159 East 86th St
N RADIO* ew York.

. Viaboratory
Prodect,

38
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HAM-ADS

IMPORTANT NOTICE!
NEW RATES
ADVANCED @CLOSING
DATE

Effective with May QST, the HAM-
AD Advertising Rates are TEN CENTS
A WORD. Name and address to be
counted, each initial counting as one
word. These rates are shown on QST
Rate Card No. 6, in force with the
May issue.

The closing date for HAM-ADS is
now THE TWENTY-FIFTH OF THE
SECOND MONTH PRECEDING DATE
OF ISSUE. For example, all HAM-ADS
for the June issue must be in this office
not later than April 25.

Hereafter no HAM-AD will be ac-
corded any particular or special posi-
tion.

Rates for the QRA Section remain the
same; 50c straight. See heading of
that section for details.

SELL JEWELL high voltage Meter. General Radio Lab-
oratory Condenser, Wavemeter, Audibility Meter. 9AAL,
4602A Delmar, St. Louis, Telephone, Main 0326.

**fhe Hawley.” An alka]: un-acid rechargeable “B'
storage Battery of 22'; volts. Not an unassembled bat-
tery but ready to use—no extra parts to buy. Uses the
largest sized tested Alkaline elements (Edison). Heavy
~iosed top plass cells. Chemical electrolyte inciuded and
shipped separate. Any detector or amplifving voltage eas-
ily had. Special offer. 4-Z21%, volts (90 volts) $10.00:
112% volts $12.50: 135 volts $14.75; 157% volis $16.80.
For those wishing to put their own together buy the
knock-down kits, Put up in all voltages at still greater
savings in price. The only battery of its kind sold on
4 30 days trial with complete guaranteed satisfaction or
vour money returned in full without any ifs, ands, or
buts,  Further guaranteed 2 years. Order direct—send
1o money. ~ Simply pay expressman its cost plus the
small carrying charges, Patent pending. Same day
shipments. Write for my suarantee testimonials and
literature. It’s free and it's interesting. Complete
sample cell 85¢ prepaid. B. Q. Smith, 31 Washington
Ave., Danbury, Conn.

TELEGRAPHY—-Morse and Wireless—taught at home
in half usual time and at trifling cost. Ommzraph Auto-
matic Transmitter will send on Sounder or' Ruzzer un-
limited messages, any speed, just 2y expert operator
would. t\dopted by U. 8. Govt. and used by leading
Universities, Colleges, Technical and Telegraph %r‘hools
throughout 1. 8, (atalog free. O mnigraph Mfg. Co
18M Hudson St., New York.

MOTORS—New (1. F. ; HP $12.60, % HP $28.50, 1 HP
$45 GENERATORS—Radio Transmission 500V $28.50.
Battery Chargers—Farm Lighting generntors all sizes,
Lathes, Drill Presses, Air Pumps other Garage and Shop
equipment.  Wholesale Prices. New Catalog. MOTOR
SPECIALTIES CO., Crafton, Penna.

REAL BARGAINS: — R.C.A‘UP 7016 760 watt Power
Transformers 8000v with midtap and Filament winding
for 2 Fifties, $12.50—UP 1658 Filament Transformers 76
watt, snpplies 4 Five watt tubes, $4.00—UP 1658 Filament

Transformers 150 watt, supplies 2 Fifty watt tubes, $5.00
-—(J1, 1008 Oscillation Transformers, $6.00—UV 718 Audio
Transformers 9/1 ratio, $2.50—UC 1881 Variable Trans-
mitting Condensers, £1.50 — UC 1403 Antenna Coupling
Condensers, $1.50 — Genuine Holtzer-Cabot No. 4 Head-
phones, 2200 ohms, double pole, high grade, $3.00 — Day-
Fan Balanced Vernier Condensers, 7 or 13 plates may be
(used, Uakelite #nds, §1.60—1000v Mica (Condensers, .001
mfd. Bakelite mounted, .25c—RBakelite Navy K¢y Knobs,
.26¢ — Cutler-Hammer Variable Grid I.eaks, .36c — AM-
RAD No. 2796 Lightning Switches, $1.60 — Send for dis-
count sheet and keep in touch with bargains. All items
sent postpaid up to 4 Lbs. STATE RADIO CO., 286
Columbia Rd., Dorchester, Mass.

QOver 2

EVERYTHING in RECEIVING apparatus.
pounds data, catulog, cte., prepaid anywhere--26e.  Dis-
count to “hams.””  Kladag Radio l.aboraturies, Kent,
Ohio—If you can’t find it anywhere else, #sk uy as we
have the largest steck of highgrade parts between N. Y.
and Chicago.

Radiotron
4416 Market

£00-20000 METER RECEIVER including
$25.00. Two step amplifier $15.00. Smith,
St., Philadelphia, Tenn.

NEW GENERATORS, rated at 275 volts 120 watts will
wrive 500 volts $8. Ti(:1831 variable 4000 volt condensers
$1.50. Bakelite 3 coil honeycomb. jeared mountings
$1.50. 'Western Electric microphones $1. VT2s $4, VTls
3'%. Used generators, 20 volt direct current lnput output
300 volts §8. 500 cyele 200 watt $10. 'y KW $15. SEND
STAMP for list. R. Wood., 38 Way A\e. Curona, New
York.

Ex-Govt Materiul. General Blectric 2471500 volt 233
ampere 6000 RPM dynamotors 112 iegment commutator
Unused $45.00, Slightly used $25.00. Ideal for battery
drive. $2.00 udditional for helt drive. Results equally
as satisfactory. Crocker-Wheeler 24/1500 volts 450 watts
6500 RPM 100 segments 346.00, GE 12/350 volts .148
amperes with filter c¢ondenser $18.00. Holtzer-Cabot
12/600 volts .07 amperes $138.00. All ball bearing mu-
chines. 10 volt 20 ampere storage batteries $6.00. Navy
Keys $2.00. 500 cycle motor generators. (orona Porta-
ble Typewriter, excellent condition prepaid $25.00. Henry
Kienzle, 601 East 84th Street, New York.

PURE ALUMINUM and lead rectifier elements, holes
drilled with brass screws and nuts per pair 1/16”, 1”x6" ‘l%
1x6, 16¢, 114 x 6, 17c. 1% x 6, 19c, single elements ha's

price. Sheet aluminum 1/16”, $1.00, 13", $1.90. f.ead
$1.00 square foot all prepaid. GEO. SCHULZ, Culumet.
Michigan,

RCA FILAMENT TRANSFORMER, MODEL UP-1656
176 watt), list price $15.00, is offered {for only 3$4.00.
Get yours. RADIO SURPLUS CORPORATION, 11-19
Stuart Street, Boston, Mass.

Transformers and chokes, Ham stuff. 9DAL & Co., Ar-

kansas City, Kansas,

23.00 New Roller Smith Hot Wire, tyvpe CAR Radio
frequency Ammeters, from -2 to 0-8, amperes, worth
$10.00. We have $10,000. worth of United States Gavern-
ment Ajrcraft Department Radio Transmitting Receiving
Sets and Parts. (et our new and latest reduced price
list. Send stamp for list. Mail orders answered all over
the world- WEIL’S CURIOSITY SHOP, 20 South 2nd
St, Philadelphia, Pa.

GURTIS - GRIFFITH PRESENTS: -— THORDARSON
POWER TRANSFORMERS /50 each side $9.95; SPE-
CIAL POWER-FILAMENT 260-WATT 560 each side
$10.50. ALUMINTUM square foot 86c; LEAD rquare foot
45c. JEWELL VOLTMETER 0-15 AC 36.95: 0-500
MILLIAMMETERS $6.95. No. 4000-1A 8" TUBES
27.60. “HAM-LIST” &c. CURTIS- GRIFFITH, {109
Eighth Avenue, Fort Worth, Texax.

TRANSMITTING <quipment of WHBI for sale. ‘What
do you need? Some real bargains. Chesaning Electric
0., Chesaning, Michigan.

1-20w WESTINGHOUSE transmitter complete with RCA

tybes and motor generator $100. 1 Grebe 13 like new,
‘% 1-8 tube KE.LS. superheterodyne in oak ecabinet
$65.00, 1-2 tube receiver with honey-comb enils for long
waves, $10.00. Everything guaranteed. Blum, 935 Ebner
Street, Columbus, Ohio.
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SELL G.E. 550 volt generator, $15. 5ATJ, ‘Tuscaloosa,

Alabamau.

Wanted high voltage iransformer 110 to about 2400 at
500 Milliamps with centre tap. Hox 1236, Saskatoonm,
Sask., Canada.

FARTS for 00 watt transmitter for sale—2BQC being
dismantled.

OMNIGRAPHS, ELIMINATORS,  VILBROPLEXES,
BOUGHT, SOLD. RYAN RADIO (0., HANNIBAL, MO.

WESTERN ELECTRIC 5-watters — New #2i.00, used
£10.00. Westinghouse 2560 watt 1000 volt motor genera-
tors iike new, £6%.60. ¢DGS.

AMATEUR RADIO EQUIPMENT FOR THE TRAFFIC'
MAN OR FOR THE DX FAN. DO YOU KNOW N

it I AT KEY WEST. FLORIDA, IS EQUIPT WI’I‘H
SHORT WAVE TRANSMITTING EQUIPMENT BUILT
HERE. 260 WATT TRANSMITTER ON 40 METERS.
THE EQUIPMENT BUILT HERE IS USED BY THOSE
WHO KNOW. WE BUILD TO ORDER ANY TYPE
TRANSMITTER FOR ANY WAVELENGTH RANGE.
ANY TYPE RECEIVER FOR ANY WAVELENGTH
RANGE. OUR STANDARD SHORT WAVE RECEIVER
COVERS FROM 5 MFETERS TO 200 METERS. QUO-
TATIONS ON REQUEST. WE BUILD, ALSO, HIGH
“RADE INDUCTANCES FOR TRANSMITTING OR
RECEIVER. ALSO WAVEMETERS 10 COVER
NEARLY ALL AMATEUR HANDS. WE SUPPLY
“TANDARD EQUIPMENT SUCH AS GENERAL RA-
DIO, FEDERAL, ACME. THORDARSON, ESCO, ALLEN=-
BRADLEY. WOURILIER. FARADON, GENERAL IN-
DUSTRIES. WE RIUJTILD HROADCAST RECEIVERS
KOR THE TRADE. DISCOUNTS ON THIS EQUIP-
MENT. ANY TYPE SUPER-HETERODYNE BRBUILT
TO ORDER, ALSO REWIRING SERVICE ON THIS
TYPE RECEIVER. WE GUARANTEE ALL RECEIVERS
OF THIS TYPE. 9)UR DEALER'S WIRING AND CON-
STRUCTION SERVICE 1S OF INTEREST. WRITE
LOR IT. IF IT IS AMATEUR RADIO OF THE HIGH-
EST QUALITY ©OHROP US A ILINE. ESTIMATES
GLADLY GIVEN. JUST GET QSO. THOS. ENSALL,
(ENSALL RADIO LAB..) 1208 GRANDVIEW AVE,,
WARREN, OHIO. (¢ j)emuners of High Grade Amateur
and Broadcast Equipment').

Rer. 11.S. BKUMA YRLSBUG Fat. Off,
DODGE RADIO SHORTKUT with APPENDIX and
HELPFUL HINTS FOR RETTER KEY WORK
Kills Hesitation in Reading Transmitted Code
Cultivates and Develops Legible Transmission
EEY AND BUZZER HAMS LONG ANCHORED
at 12-15 per have by & few hours total practice
DOUBLED RECEIVING SPEED
Our Honor Roll tells briefly the experience of
’K‘WO HUNDRED LICENSED STUDENTS
x\ story of Iapid Progress and Quick Success by Slow

4 Hams—Previous Fuilures-—Raw Beginners. Wacts
which should encourage others. But cannot supply the
demands of the merely curious. Those interested send
25 eents t'or copv and use sjuarter coupon when order.
Appreciative Hams who report the fact our Method did

DOUBLE OR (REATLY INCREASE SPEED
IRXA, 2EQ, 3CH, LOU, 6QM hCDY TIE
“RCR. ¢BTC. &DEI, SE, $BRB, FG, 5ABC
9CHZ, 9CBW, 4CKK, BAPS, QAIQ IEJI
Find names in 1925 Ham l.ist or Honor Roll
We deliver by Rogistered Mail— None (. O.D.
Apvreciate and expect Money (rder remittance,
SHORTKUT — HELPFUL HINTS and APPENDIX $'5 50
APPENDIX and HELPFUIT, HINTS only 50
FOREIGN— kixcept Canada—ADD FIFTY CENTS
DODGE RADIO SHORTKUT, Mamaroneck, N.

Antenna rings eivht inch diameter.
Aluminum seventy cents each.
falls, Maine.

Rronze sixty cents,
Harold Riley, Livermore

REAL BARGAINS—AIl guaranteed A-1 condition. FPos-
tuge extra. Robins Myers 500 volt .2 amp motor gener-
ator with rheostat, £3%.00; 200 watt Aeme power trans-
former £5.76; Allen Bradley rheostat (new) §5.00; 0-1000
‘v'. Jewell meter without resistance, $£7.00; B0w socket,
£1.00: ramote control switch, 2276 4, 4PDT switches
mrhnut base, 30 amp. size, 31.00 each: W.E. telegraph
relay, 22.26; Murdock scnd-receive switeh, $1.40; A.C.
panel mounted meters, G.E. 0-15 amps. £3.76; (+.E. 0-76
volt, $3.60: 0-150v 4 inch face (new) *b.m. cost 18.
;{,n%nll Sindt YDDK, 1509 Washington St., Cedar Falls,
owa,

HIGHEST offer takes Z-Nith three circuit regenerator,
Aome inductance $3.00. QOscar Rosel, St. Ansgar, Iows,
9CHN

FIFTY milliampere 60 henry choke unmounted £1.76.
110v 60 cvele transformer, Secondary 280v. b0 milliam-
peres unmounted $1.76. 110v 60 cycle transiormer fila-
ment 6v, 2 amperes center tap, secondury d20v, 060
mnllmmperes. center tap for UX213—$4.76. VT1—82.00.
VT2--%2.60. RCA Thermocoupled ammeter 0-6 $3.50.
51 unmounted audio transformers $.90, ehoke, .005 con-
denqer and 15 mexohm leak for impedance ampllﬁer"all
5. 'Uhree winding transformers jor UV 20iA *“B”
sliminator $1.76 choke, for sume, $1.26. l.eitch, 50 Park
Drive, West Orange, N. J

FOR SALE: 4 UV204 RCA 250 watt tubes, slightly
used, £40.00, Unity School of Christianity. kadio Dept.,
M7 Tracy. Kansas City, Mo.

THORDARSON 650-VOLT POWER-FILAMENT TRANS-
FORMERS for 5-WATTERS $6.90. CURTIS-GRIFFITH,
FORT WORTH.

GENUINE! RCA! Brand wew! Original
1IX210—%7.00, UV203—§27.50, UV203A—$34.30,
Ham Supply, 2385 Nostrand Ave., Brooklyn, N. Y.

FOR SALE: Complete (evlegraph eaquipment of the fa-
mous 6KXAD at Catalina land, Culifornia. including
gplendid 500 watt transmitter built hy Heintz & Kohl-
mons, of San Francisco, and a wanderful receiver, by
‘Townsend. Range of transmitter in QRH: 5-100 meters.
Changes made in few seconds. Range of receiver; 5-100
meters—effective over entire range. Price complete —
$760.00. Yieceiver only: $150.00, Major Lawrence Mott,
Avalon, Caialina Island, thforma.

WANTED hurned out tuhes for variety
¢ign or odd types. Write 9APM.

1 Omnigraph 3350, 1 Double lever Vibroplex
Kennedy Tiniversal Type 110 receiver with tvpe
atep amplifier. $56.00. Wm. S. Moul, 121 N. ['enn 8t..
York, Penn.

METERS—new cheap.
tield, Mass.

collection. For-

Cooper, 17 Ainsworth St.. Spring-

36.00 NEW United States Government Aviators. Auto-
mobile. Motorcycle and Recing leather Helmet with
headphones and microphones, cost £25.00. FPostage free,
Limited supply; other Government Radio Bargains. Send
stamp for list. WEIL’S CURIOSITY SHOP, 20 South
2nd St., Philadelphia, Pa.

50-WATTERS #22.50;
CURTIS-GRIF-

WESTERN ELECTRIC 211-G
USED 1UV203 50.WATTERS &15.00.
FITH FORT WORTH.

WANTED: Copies of Q-S-T for Jan. Feb, Mar. Apr.
Jun. July Aug. Sept. Der. 1923 and Jan. Feb. Mar. Apr.
Jun. July Aug. 1924. Address: Horatio Seymour, (8-VZ%)
203 Montana Ave., Santa Monica, Culifornia.

SILICON Transformer Steel cut to order .014”, 10 Ibs.
26 vcents, 5 lbs. 30 cents, lesz than b lbhs, 35 cants, 4
cubic inches to the lh, 007" for radio frequency trans-
formers, b0c cubic inch, postage exira. At least 14 cash
with order—balance . O. . Geo, Schulz, Calumet,
Michigan.

SAVE MONEY by buving RCA POWER TRANSFORM-
: for lees than 1/3 the list ovricel We offer you
RCA MODEL UP-1016 POWER TRANSFORMER (750
watt), list price $38.60, for only $11.50. This is cne of
the wreatest values ever offered in high quality trans-
mitting apparatus. Take advantave of it. RADIO SUR-
PLUS CORPORATION, 11-19 stuart Street, Hoston,
Massachusetts,

w

Also Magnavex
Drake Elecirie

20 watt ¢ 'W met for sale. Snve. Rect.
Tone Arm, Write for particulars.
Waorks, 3948 Lincoln Ave., Chicago, Il

Silver Plated edgewise wound copper. 92DAL & ¢o.. Ar-

kansas City, Kansas.

HAMS. OBEY THAT IMPULSE NOW. WRITE FOR
NEW PRICE LIST THAT WILL END YOUR QUEST
FOR TRANSMITTING PARTS. WIRE AND INSULA-
TORS TO MOTORGENERATORS AND TUBES. THERE
IS NOTHING MISSING FROM OUR LINE UP. ALL
ORDERS POSITIVELY SHIPPED THE SAME DAY
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ORDER 1S RECEIVED. FORT WORTH RADIO SUP-
PLY CO., FORTH WORTH, TEXAS.

GENERAL RADIO parts for UNIVERSAL. Many items
at special low prices. DOLLAR ASSORTMENTS prepaid
again this month. A wonderful ussortment of lugs,
screws, and small parts. Write for bargain list. BAR-
ﬁ(AVxVNS RADIO LAB., 4-6 Columbia Koad, PORTLAND,

FOR SALE - Excellent quality forty meter 2 tube re-
ceiver. Gets real DX. Twenty bucks. Write—H. Pirie,
Fort Dodge, Iowa.

The Best Yet 11! Al Wave AMATEUR RECEIVER,
with three seis of coils. 10 to 200 meters In cabinert.
SPECIAL  #60.00. Dealers write. LOCUST RADIO

COMPANY, 117-19 |85th Street, Jamaica, N. Y

Wonderful new adjustable grid leak .35c. Also adjustable
resistances for. resistance coupled amplifiers, fits any
condenser, no mounting needed, noiseless and moisture
proof, & stages, per stage .70¢c prepaid, no condensers
included. Also special resistance down to 1.0U00 ohms
%0c each. Spencer Mfg. Co., Aurora, Nebr.

WANT TO MEMORIZE THE WIRELESS CODE? The
Corydon Snyder ode Method. Patented, is quickest.
Send 25¢ coin, stamps or M. O, to C. G. Snyder, 1422
Flmdale Ave., Chicago, Illinois.

14 enameled $4.76 per 1000 ft. 12, $7 per 1000 ft. Um
£33 Hot-wire ammeters ) to 6 $1. Roller-Smith radio fre-
juency ammeters 0 to 5, $8. Uc!831 condensers $1.60.
tRUR, Sde,  Federul 2mfd tested at 400 volts 31, RCA
super-heterodyne transformers 1716, $2. 1250 turn honey
comb c¢oils $1. 760 watt 1016 transformers plate and
filament windings, $12. 76 watt filament 1656 $3.75.
Huzzer and key wts, S)gnal Corv, for learning code $1.25.
Jewelers lathe 4 in. swing % collets $20. %} Hp. General
Electric motors ac 110 volt %12. 14 Hp. 32 volt D¢
motors $8. All listed above are new. 120 watt 275 volt
wenerators $8. Have some 110 volt ac 60 cycle used motors
that when direct coupled to $% generator will give out-
put of 400 volts at 100 watts $3. Slightly used 500 cycle
motor-generator 110 volt to drive 250 watt output $26.
Motor generator 110 volts de to 300 volts de at 100 watts,
$20. Dynamotor 10 to 300 $15. Postage extra. R. Wood,
'W Way Ave.,, Corona, New York.

WANTED—2 (enuire Double Filament AYUDIOTRONS.
‘tate price. V. Floyd Huff, P. (. Box 181, Mishawaka,

Ind.
LIMITED quantity new Baldwin or Western Electric
receivers, $5.76. Postpaid. Holmes, 126 8. Corona, Col-

orado Springs, Colorado.

“Generator — Crocker. Wheelur,—Navv Type, 1600 volt,
500 watt. %66.00.”” W. F. Mueller, 349 National Ave.,
Milwaukee, Wisconsin.

WE'D LIKE TO HAVE YOU SEE THE NICE THINGS
OUR FRIENDS WRITE US, ABOUT THE GOODS WE
$ELL, THE QUICK SERVICE WE GIVE. AND THINGS
IN GENERAL. WE CAN'T REPEAT THEM, BUT YOU
AN EASILY FIND OUT WHY FOR YOURSELF BY
TRYING US OUT WITH AN ORDER. ASK FOR THE
FREE “HAMALOG” TOO, THE ORIGINAL HAM CAT-
ALOG. 1If you are a hona-fide radio dealer, we'll gsena
our discount sheci—name your other jobbers. Such lines
a4 Thordarson, Acme, Karadon, Amrad, Fyrex, Allen-
Bradley, Ward-Leonard, DBelden, National, ¥Fleron, Good-
rich, Sherman, Signal, cte., prove the qua]ity of our
goods and our standing with manufacturers. The Ama-
teurs busme\» is our strong suit, and we are prepared
to sive it the best attention to the smallest detail. 'WE
MAKE EDGEWISE WOUND COPPER STRIP, 1,16” x
3°%” WOUND 6” INSIDE DIAMETER, 12: PER TURN.
1" 10¢, STRAIGHT STRIP 5He PER FOOT: ALSO
THAT PHOSPHOR HKRONZE INDUCTANCE CLIP
{SEE JAN. QS8T. PAGE 27), 20c EACH: 4” FLAT
BRAIDED COPPER CABLE FOR (‘ONNF(‘TIONS de
PER TOOT ; Genuine Beldenamel antenna wire, best ob-
tainable. Note new method of pricing, postage prepald
on’ all antenna wire to any point, up to 2H% of value.
No. 12 £1.00 per 100°, No. 14 66 ver, 100', 7x22 stranded
enameled, $1.U5 per 100°; Pyrex 711" insulators #1.50,
12147 §3.50, 6” lead-in bowl $1.60; Sure Fire 20” porce-
Mm mau]atnr $1.00; Findlay 6” stand-off insulator, bie :
WARD-LEONARD 5000 OHM GRID LEAKS, CURRENT
CAPACITY 200 MILLIAMPERES, £2.00; RADIOLEAK,
VARIABRLE TRANSMITTING GRID LEAK, $3.00; RA-
DIOSTAT. PRIMARY FILAMENT RHEOSTAT $6.5n:
Acme 2 mfd. 2000 volt filter condensers 36.60; 2 mfd.
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750 volt, $2.50; Acme .0001 mfd. double apaced variabie
{ransmitting condenser, vernier, $5.50; Acme chokes of
all sizes in stock; NATIONAL TRANSMITTING CON-
DENSERS OF ALL SIZES, WITH NATIONAL VEL-
VET VERNIER AL, .0001 MFD., 3/8” SPACING.
$12.60; .00016, 3/16” SPACING, $7.50; .00023, £11.60:
.00046, %16.50; NATIONAL RECEIVING C(CONDEN-
SERS, WITH VERNIER DIAL, 3 PLATE #$5.00; 7
PLATE $5.50; Amrad 4000-1 8 tubes, tested, ¥10.00,
bases 76c; 60 watt tube suckets $2.60; Pyrex sockets for
UX tubes, 70c; Erla 1000 cycle amplifying transformer.
$6.60 ; Thordarson transtormers of all types, We RENT
OMNIGRAPHS, SEND FOR TERMS. Try us on your
next order, and get the free HAMALOG. Include pos-
tage please, with exception of antenna wire. &E. F.
JOHNSON, 9ALD, Waseca, Minn.

Motor (Generator Bargains. Western Electric 110-220 V.
Alternating @Generator 1500 Volts 600 Watts $135.00.
Robbins & Myers 220 V, 60 cycle three phase, Genera-
tor 760 V. 400 Watts $60.00. KEsco 110 V.; Generator 850
V. 100 Watta $30.00. Robbins & Myers 110 V. 60 cycle
wingle phase; Generator 550 V. 400 W, $70.00, Xsco 220
V. 60 rvcle 3 phase 1750 : Generator 400 V, 100 W. $25.00.
110 V. A.C. 260 V. . C. b25 00. 220 V. Direct Current
Generator 1600 V. 500 W. $75.00. All above machines
are ring oiled. Also many ov.hers including several 3000
and 4000 V. machines. 1 H. P. 220 V. 60 cycie 3450
speed motors $%.60, 110 V 20,60. Write us for prices
on anything in motors, generators and _motor generators.
atating kind of current voltage etc., QUEEN CITY ELEC-
TRIC 0., 1734 GRAND AVE., CHICAGO, ILL.

IVORY RADIO PANEL any size 716" thick, 3c square
inch. Ivory dial and knobs. Write for FREE sample,
Tvorylite Radio Panel Company, 3222 Ave. F. Dept. Q.
fort Worth, Texas.

Better F.disun Klements, welded connections .07c pair.
Sample cell 10e. Paul Mills, Woodburn, Oregon.

HAMS — REAL BARGAIN genuine Mershon condensers
in metal cans, copper soldering terminals, 20 m.f. formed
and guaranteed for six hundred volts each $3.00 postpaid.
C. J. Brown, Rooem £13—32 Vanderbilt Ave.,, New York
City.

KDISON ELEMENT STORAGE “B” RATTERIES THAT
ARE DEPENDABLE. COMPLETE IN EVERY DETAIL.
100 VOLT TYPE *“A.” $11.00. 100 VOLT HEAVY
DUTY TYPE b5-G. $17.50. WELDED TYPE A"
MENTS, 5¢ PER PAIR. ‘TYPE 3-GG, & ?*‘ "
TUBES, 3c. SEPARATORS, 1/8¢, NO. P
NICKEL WIRE, i PER FT. NO, 18, 1l4c PER FT.
SHEET SEPARATORS, 614" x 814", be. .SE,ND FOR
COMPLETE PRICE LIST AND OTHER INFORMA-
TION. J. ZIED. 904 N. bth ST., PHILA., PA.

“CHEMICAL RECTIFIER USERS, SEE MY PREVIOUS
HAM-ADS. 1cuiC.”

EVERYTHING FOR THE HAM: WE SPECIALIZE IN
AMATEUR TRANSMITTING STUFF. SEND FOR OUR
NEW CATALOGUE. [T IS YOURS FOR THE ASK-
ING. NO, 12 “DYNEX" SOLID COPPER ENAMELED
WIRE lc ¥#T. NO. 10 (FOR HEAVY DUTY) 1ll4c FT.
PYREX GLASS ’I‘RAN\MI’I"I'ING KNSULATORb 8”
size, $1.60, SUPER _SIZE, 12", §3.,60. RECEIVING
SIZE. 46c.  PYREX LEADIN BOWLS, $1.50. FLERON
LEADIN INSULATORS, #l1.10. GAROD - PYREX
SOCKETS, £1.60. ALLEN-BRADLEY RADIOSTATS.
$6.560, RADIOLEAKS, $5.00, TYPE E-210. $4.00.
RREMER-TULLY P'T.UG IN Ham TUNER, 33.00,
KERLA 1000 CYCLE HAM AUDIO FREQUENCY TU-
NER, $5.00. WARD-LEONARD G000 OHM GRID
LEAKS. NATIONAL TRANSMITTING CONDENSERS,
CARDWELL., ACME. GENERAL RADIO. THORDAR-
SON, JEWELL and MANY OTHER LINES OF TRANS-
MITTING PARTS CARRIED IN STOCK. “DYNEX
FOR DX.” NICHOLSON ELECTRIC CO., 1407 FIRST
NORTH ST., SYRACUSE, N. Y.

COPPER RIBBON 3/64” x 11/32” three cents per foot.
Add postage one nunce per foot. R, Nelson, 2910 Fxeter
Street, Duluth, Minn,

ROICE, A-WATT DX BABIES #8.15 postpaid.
7.6-WATTER $8.95.

UX-210
CURTIS-GRIFFITH, FORT WORTH.

ARE YOU AN EXPERIMENTER with A-Battery klim-
inators ¥ 'Then you should have an RCA Filament T'rans-
former, MODEL tJP-1668 {160-watt). This instrument
lists for $13.00, but you can get it from us for nnly $5.50,
RADIO SURPLUS CORPORATION, 11-19 Stuart Street.
Boston, Mass.
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Good ham dealers carry YDAL & (lo.
vnnxes

iransformers and

I)A)L-— Ten watt transmitter goes for $75, complete wnh
five hundred voit M.G. In perfect condition. DX
wte,

NOTICE! 3FA selling aut.

NOTIC R Bargains in ham apparatus.
Send for list.

Bonnet, Ridley Park, Pennsylvania,

RADIO AMATEURS. Improve vour set with a Faradon
Mica Condenser Model UC 1016 made expressly for Radio
Corporation. Rated at 5,500 volts. eapucity range .0002

to .001 mfd. Al brand new aud packed in original con-
tainers. Instruction sheet e¢nclosed. Originally listed at
£6.26. Price $1.25, postage pvepmd nnywhere tn U.S.
Order Now! Utility Rudio Co., 56 North #th Street,
Newark. N. J.

BARGAINS. Eight-tube auperheterndyne, twelve-volt
dvnamotor. senerator, nmodulation transformer. Amos

Sorenson. YCXP. Waseca, Minnesota.

3DTJ for sale, Westinghouse TF transmitter— 20 Watts.
Set—four 5 Watt tubes—b00 volt MG-—desk microphone—-
I\oy—mducu;ncc-—u]ead in insulators—entire set with all
equipment for $140.00. New and good condition. Good
cecord for 'i"rX on both phone and CW, R. Schwartz,
Buchanan, Michigan.

THE BEST AUDIO TRANSFORMER ON THE MAR-
KET! That's the RCA Audio, Model UV-712, This is
precisely the same transformer used in the Radio Cor-
poralion of America’s commercial receiving sets and
~ells regularly for $7.0n. OUR PRICE is only $1.60.

der Now! RADIO SURPLUS CORPORATION, 11-19
uart Street, Boston, Mass.

One MRCO motor generator 1000 volt 500 watt 115 volt
D.C. motor drive, with starter und automatic release.
cellent condition. Was used ss part of broadcasiing
3 atlon Any reasonable offer considered., Address mail
LeRoy Mark, Colorado Rldg., Washington, D. C.

(?:OVERNMENT Radio (Goods.

¢ nvw sruaranteed, T5¢c each.
for & 100

Tubes British ()sram Tyme
Ballast tubes W.E. new, 8
_Army Airplane spark transmitters, new, guar-
anteed 00 earh., Connecticut and Century Headsets
$1.00,  kdison Elements type A guaranteed 3c pair.
F‘fuson A Batteries guaranteed type (-4 100 amp., $£5.50,
Trpe A-B 187 X Amp., £4.00. Type A-6 225 amp.., $5.00.
All prices ver cell 5 in_a case. Modern Radio, 1903 N.
1%th St.. Philadeiphia. Pennsylvania.

FDGEWISE wound covper ribbon, the only really zatis-
fuctory antenna inductance .350” wide: 3!4” outside di-
ameier Juc turn: 4% ” 1%c turn: 514" lbc turn 6147 17¢
turn; YL” 20c turn, prepaid sny number turns in one
piece : Geo. Schulz, Calumet, Michigan.

WHESTERN FElectric 2 mfd. condensers, $1.00. Tesled al
400 volts. Fine for B eliminators. R. Wond, &8 Way
Ave., Corona, N. Y

QITALITY AND QUIET RECEPTION, EXTREME DX,
ATTRIBUTES OF YOUR SET IF IT 1S POWERED
WITH AN FEDISON \TEEL-ALKALINE B (THE &ML
KIND). ORDER ONE OF THESE AND YOIT RUY
SATISFACTION. ELECTRICALLY WELDED FOR
SABSOLUTE QUIET. 54 VOLT $2.25, 100 VOLT §16.00.
OTHER SIZES. ©OAK CABINET. RUBBER MAT.
LARGEST FLEMENTS. REAL EDISON SOLUTION.
A RIG HEAR OF A B—2000 MILLIAMP HOUR FOR
THE MULTITUBE SET, (05 VOLTS 324,00, ASSEM-
RLED CELLS 2%, SAMPLE 30c, QUANTITY DIS-
CQOUNTS. PEPPY EDISON & ELEMENTS fe,
WELDED PAIRS 7le. GIANT TPERCELL 4000
MILLIAMP HOUR 40ec, GET SET QF THREE FOR
YOUR 199, SAMPLE b0c. ANNEALED TEST TUBES
e, 17-4¢, SHOCKPROOF JARS 1x 6”-4¢, 14 x 6207
PUREST SOFT .032 NICKEL le FT, .034 (HEAVY)
1%e. RUBBER SEPARATORS 1oc. REAL EDISON
ELECTROLYTE (THAT'S NO LYE) LITHIUM COM-
POUND $1.25, MAKES & IL.LBS. WILLARD COLLOID—
4 REAL H CHARGER %200, JUMBO $3.00. (FULL-
WAVE USE 2). BRING YOUR AERIAL UP TO QST
SPECIFICATIONS WITH NO. 12 SOLID <COPPER
ENAMEL AERIAL WIRE, T5c 100 FT. FOR A PER-
MANENTLY PERFECT AFERIAL. PYREX INSULA-
‘fORS. LEAD-IN BOWL TYPE PYREX $1.50. PRE-
SCRIPTIONS FREE FOR AILING R'S. FRANK M. J.
MU]%PHY, 4537 ROCKWOOD ROAD, CLEVELAND,
OHID.

HCA TRANSFORMERS AT BAR(,:ALN PRICES! We
offer these wonderiul values in RCA Transmitting Ap-

paratus: List Our piice
MODEL UP-1016 Power Transformer $38.60 31150
MODEL UP-1008 Oscillation Transformer  11.00 e.50
MODEL UP-1666 Filament Transformer 15.00 .00

MODEL UP-1668 Filament Transformer 18.00 5 50
This lot is_absolutely new, first quality, und guaranteed
perfect.  Get wyour share NOW! RADIO SURPLUS
CCORPORATION, 11-19 Stuart Street, Boston, Massachu-
setts,

SELL—<rehe CRE, from storage. wood as new, $25; Kaeco
Motor Generator, 110-60 cycle {o 3560 direct good $26:
new Jewell meters, (-350 milliamperes, (-5 radiation
meter, each $5: General Radio transmitting inductance.
never used, 7. Foster Burgess, Central Village onn.

Five tube receivers used by air service, two stages audio
und two stages radio frequency, mounted in neat wooden
hox on rubber cords. Sold with cords and connections but
without batteries, phones oc tubes. While they last,
£4.00. Generator filters, W E make, contain heavy choke
z0il, two 600 volt condensers, resistances and extension
cord, In original cases, $2.00. 1000 volt W E con-
densers, one microfarad, 10 cents: 500 volt W E cou-
densers, one microfarad. 35 cents: two microfarad tale-
phone ¢ondensera. 80 cents: heavy choke wcoils 3A 21.60
}n':h J. A, Howenstine 2100 South High St., Columbus,
Ohio.

NEW LICENSE EXAMINATION QUESTIONS INEVI-
TABLE SOON. PREPARE TO SKETCH A MODERN
VACUUM TUBE MARINE TRANSMITTER. COM-
PLETE BLUEPRINTS OF LATEST SHIPBOARD W
TRANSMITTER. MOTOR-GENERATOR, AUXILIARY
HATTERY AND RECEIVER, $£1.00. (COMMERCIAL
RADIO TRAFFIC MANUAL ONLY BOOK PUBLISHED
N HANDLING COMMERCIAL TRAFFIC, $1.00. BOTH
FOR $1.50. Howard 5. Pyle, 1922 Transportation Build-
ing. Chieago.

Q R A SECTION
50¢ straight, with copy in following form
only: CALL—-NAME—~ADDRESS. Any

other form takes regular HAM-AD
g'atgs.

i L S

JAAOQO—H. H. Cooley, {60 Ward St., Newton Centre, Mass.

tRGA — Donald M. Hood., 73
Masa.

TRGV — Fred E.
Mass,

%{CD}S‘——John W. Helfrich, M. D., 17

Buffinton St., Fall River,

Gouid, Hawley, {P. &, Charlemont),

Blm 5t., Westerly,

{LC—Herman Sanborn, Shrewsbnry, Mass,

1ZA—C. E. Jefirey, Jr., 725 Commonwealth Ave.. New-
ton (Center, Massachusetts.
2CHK-—Harold Sachs, 161 West 7ith Street. E\aw Yors

City.

t4th Strect, , Rrooklyn.

o

lazarus, 1729 Kast

2JB—RB. N.

2MK-- E. F.

Raynoids, Central Valley, Orange County,
New York.

2UR—R. W. Finter. 1083 Grove 3t., Irvington, N. J.

{PF—Henry .

Middleton, Box 370, Hendersonville, N. C.

AWT—— 0, P
i"lorida.

Stuffiebeam, 959 & W. 4th St.,, Miami.

SAHP-~Arthur D. Tennant, Postoftice Box ¢, Lynchburg,
Texas.

SAIN—Captain Walter (%, Ellis, Second Signal Company.
fFort Sam Houston, Texas.

5AJS—R. A. Blane, P.O. Box 592, Goose Creek, Tuexzas.
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TRJ «x TNR—Harold V. Koontz, 1001 /
Pendleton, Oregon. Kuontz, East Webb St.,

SCWK--I", Kelwin Kearney, 5083 8. Martindale Ave.,
Detroit, Michigan.

YBUG—Ex 1KX-1AXQ, Dick

SBU 2 Chase, Cragmor, Colorado
Springs, Colorado.

YCJP — Norman Pierce, Jr.,

2240 Colo. Blvd., Denver;
Colorado.

9DPTI—Paul (! Shockley, 1011 N. Madison 3t., Topeka,

Hansas.,

DR O’Rourke & Diehl, 2415 South H0th St., Omaha,
Nebraska.

BE.AU——(). P, Stufflebeam, 1419 Logan Ave.. Marinette,
Wiseonsin,

ilGW—RBruno Brunacci, Via Evangelista, Torricelli No. 1,
Rome, l[taly.

g{s—lt R. Wingate, U.S8.S. Ericsson, (!. G. New London,

The following stations belong to members of the A.R.
R.L. Headquarters gang. Mail for them should be ad-
dressed care A.R.R.L., Hartford, Conn.
IXAQ R, 8 Kruse 1KP 1 C. Beekley
JBAO  R. 8. Kruse 10A R. S. Kruse
IBHW K. B. Warner 1ES A, A. Hebert
1DQ John M. Clayton

PREPARE FOR SPRING!
A.R.R.L. automobile ¢mblem! You've scen ‘em on other
follows’ ecurs; Doll your own bus up! Tell the world
who you are in radio. ST, HARTFORD, CONN.,
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