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Kit Panels With Gold Decoration

FORMICA is this year providing amateurs through the leading
jobbers and dealers with handsomely decorated gloss black

panels with gold decoration for the leading kits: Infradyne, Aero-
dyne, Bremer Tully Power Six; Browning Drake National; Gen-
eral Radio Universal; Victoreen Superheterodyne; Madison Moore
Superheterodyne; Camfield Duoformer; St. James 8 tube; and
Karas Equamatic front and sub panels, H.F.L.. Nine Superheterodyne
front and sub-panels.

Manufacturers are using handsomely decorated Formica panels in dull

finish—some of them in two colors.

THE FORMICA INSULATION COMPANY
4620 Spring Grove Avenue - - Cincinnati, Ohio

Hear the Formica hag a
FORMICA ‘ : Complete Service
Orchestra Tues- ORM I A on Insulating
day 9 to 10 Material
over WLW

T

SHEETS TUBES RODS
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THAT ideal set you are looking for or
contemplate buying-— do your tests
show that it has been fully developed in
‘Tone Quality ?
Extreme Selectivity ?
Station Coverage ?
Easy, Accuratée Tuning ?
Simplicity of Control ?
Durable Construction ?

;“ﬁww Test it for these qualities’ then test the
olortone
i U3 p . Symhrophase Compare. Be exacting.

Hee n Grebe dealexr today.
Bend for Bﬂakfet e

AL (;rebe & Lo,‘ Ine., 109 West L ¥ th St., New Yo
- Factory: Richmond ‘Hill, N, ¥.
\V . m'*ru Bmm.h 443 So. San Pedra ‘st.g Lavs An,

anocular Conls

and Low-wave
Extensnon Circuits

Thu Campany owm wbd npemtes
fations WA H d WBO)

T TRADE MARK REG, UK. AT, GEE

Condenser " N T e, o
ResU.8.Pat O ST 7
All Grebe apparatus T QKEB}\«AD)D]-

i covered by patents
gramed and pendmg )

The Svavhro.
phuse (s wlsa
supptied with
batiery buse
andinfive
Erantiful cone
sofe models,

* Make conscien-
tiousness and
sincerity your
fiest principles.,”

~Confucrus.

These are the
principles be-
hind the success
of the Synchro-
phase.
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THE AMERICAN RADIO RELAY LEAGUE

The American Radio Relay League, Inc., is a non-commercial
association of radio amateurs, bonded for the promotion of interest
in amateur radio communication and experimentation, for the relay-
ing of messages by radio, for the advancement of the radio art and
of the public welfare, for the representation of the radio amateur
in legisiative matters, and for the maintenance of fraternalism and
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-
ghip. 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.

. f“Of, by and for the amateur”, it numbers within its ranks prac-

tically every worth-while amateur in the world and has a his-
t(zgy. of glorious achievement as the standard-bearer in amateur
affairs,

Inquiries regarding membership are solicited. A bona fide in-
terest in amateur radio is the only essential qualification; ownership
of a transmitting station and know ledge of the code are not prereq-
uisite. Correspondence should be addressed to the Secretary.
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EDITORIALS

other day, after digging into some big-

wig's book, that I had been violating
all editorial canons by signing my initials
to editorials written in the first person
plural—the editorial “we”. He says that if
I want to write that way I should leave
them unsigned, but that if I want to sign
them I should use the hated vertical pro-

BUDLONG seriously informed me the

noun. ) )

Terrible! But not as devastating as it
sounds. This page has bheen gigned for the
last couple of years because membe;s have
insisted upoen knowing who iz doing the
preaching each month. But, Wl,tb rare ex-
ceptions, I have never used “we” in the edi-
torial sense, to mean the Headquarters
editorial staff as distinguished f{rom the
roaders of this great journal, nor as a con-
venient blanket of mysticism behind which
to launch my personal views. When I say
“weo” [ generally mean all of us In the
League—you members who read this page,
the rest of the fellows at Headquarters, and
me: in short, we of the A. R. R. L. family.
Our problems and our successes are all
common to zll of us as members of our
League. 1 admit I find it a relief to 'dls-
cover a real justification for dropping into
the distinctly personal vein if ever [ am led
to believe that it \wgl beI more eifeitlve in
making my point, but propose to con-
stitutegmysvelf? s wobbly note and flit blithe-
ly from singular to plural and back again,
and I hope nobody minds. .

Now to get a few items off the hook:

\VE’VE discovered a new way of increas-
ing the membership of the League. All
we have to do is include all of the people
who seem to think they are members, and
bingo!~—up go the antenna amps. We've
just been checking up the pqmmatlng peti-
tions for Director, the petitions which re-
quire the signatures of ten or more mem-
bers, and a surprising percentage of
the signers are not members, There has
heen no dishonest intent; obviously these
people think they are ‘rnempers,
and their interest in participating In &
nomination indicates that they ought to_be.
The same thing is true in the Communica-
tions Department’s nominations for Section
€ommunications Manager. Handy was tell-
ing me the other day that about three quar-
ters of these nominations received by him

are invalid because they haven’t the signa-
tures of enough members.

The answer must be that these folks are
former members who have let their mem-
bership lapse. Probably theyre getting
ST monthly from the "stands and still feel
h}{g members, but they can’t expect to par-
ticipate in our affairs like a member.
Headquarters carries names in arrears for
ninety days and then drops them. Every
member has a certificate, showing the date
to which his dues are paid. Are you by
any chance in this unfortunate class? Take
a look at your certificate—the date will tell
the story. And isn’t this the psychological
place to call attention neatly to the presence
in every @ST of a convenient application
blank? ' It’s just as useful for renewals and
its despatch gives one such a contented
feeling! :

THE fong-postponed international radio
conference comes off in Washington
eal‘-ly next year and we're wondering what’s
going to happen to short waves, Everyone
knows that the wonderful possibilities which
we amateurs displayed as residing in the
high frequencies have attracted all manner
of commereial interest in their exploita-
tion. Numerous high-power commercial
stations have come into existence recently
and many more are planned, The variety
of services which see improved possibilities
for themselves in short waves iz simply
staggering. The area which was once the
exciusive property of the amateur is bound
to be bitteriy-contested ground at this con-
ference, with the possibility even existing
that an attempt will be made to partition
the short waves amongst the various na-
tions as was done with the long waves.
With every mnation now barely able to find
enough channels for all her classes of serv-
ice when parcelling out the whole spec-
trum below 200 meters, one can imagine
the difficulties when a nation agrees to fore-
go all but a little slice for all her varied
interests. And in the many countries where
amateur radio is not as firmly grounded and
as well recognized as a useful institution
as it is in this country, one can have a ter-
rible nightmare by trying to imagine how
many channels will be left for amateur use
when commercial greed and government
autocracy have had their fill
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For the United States amateur the sit-
uation is further complicated by the expec-
tation that a new domestic radio law will be
enacted about that time, thus vacating all
the amateur rights now established under
the 1912 law. Until new classifications and
allocations are made under the new law (it
seems sure to happen) we will have no
status, no privileges. One can see approx-
imately where we get off if, about that time,
our ¢ountry becomes party to an inter-
national agreement that partitions the short
waves, and our new regulations are based
thereupon. We hope that sound technicai
counsel will be available and will prevail
at this international conference. There ave
ways out. We don’t think any partitioning
is necessary at all; but if it is decided to be,
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it doesn’t need to be by countries. By con-
tinents would be just as satisfactory, for it
is the prevention of inter-continent QRM
that brings up the subject. Partitioning
by services seems to us still more desirable,
if there must be division. Doubtless we
amateurs could acclimate ourselves to life
in several husky bands and do our own little
private allocating around the worid if,
again, it seems necessary. We have the
idea that if the conference does decide on
partitioning, there will be made available
for amateur use all around the world sub-
stantially the same short-wave bands now
allocated to United States amateurs.
Meanwhile the officers of the League and of
the I, A, R. U. are keeping in touch with
the situation, K. B. W.

The Northwestern Division Con-
vention

‘NE of the most successful conventions
O ever held in the Northwestern Divis-
ion was held at the Tacoma Hotel,
Tacoma, Washington, Oct. 8 and 9, under
the auspices of the Radio Club of Tacoma,
an affiliated A. R. R. L. organization. Over
seventy hams registered from all parts of
the Division, which is a mighty big one,
territorially, %PU of Hamilton, Montana,
and 7PE of Cloverdale, Oregon, were first to
register and from the time of registration,
on, there was a good attendance at all the
meetings and big doings that had been
planned.

The convention was officially opened on
behalf of the convention committee by
Chairman K. W, Weingarten. The first day
was started with a live traffic meeting. Mr.
A. A. Hebert spoke at some length on the
new Communications Department organiza-
tion. T7EK, former D.M. of the Division,
spoke, stressing the importance of reporting
on time each month. TPU told the gang
how to obtain and handle traffic. Next, the
gang adjourned to the club station, where
various groups hamfested and took a whirl
at the key of 7TDK."

The Friday evening meeting was the
main technical session of the convention.
There was a lively discussion following a
paper on skip distances by A. R. R. L. Field-
man A. A. Hebert. Howard Mason, 7BU,
gave the gang the dope on crystal oscilla-
tors in his usual clear and complete fash-
ivn. The gang adjourned at a late hour,
splitting into groups to hamfest at the club
shack or to visit various Tacoma stations
and pound brass into the wee small hours.

Saturday morning st ten o'clock all hands

were loaded into cars for an inspection trip.
The 500-watt wired-wireless installation at
the City of Tacoma’s new municipal plant
got most attention as everyone was inter-
ested in the details of the intricate calling
system employed. Saturday afternoon
there was a general meeting with more in-
teresting talks. Mr. Hebert gave a short
but informative talk about A. R. R. L.
Headquarters and general League subjects.
Bob Wasky next told the story of the
hardships encountered by the Wilkins’ ex-
pedition in going across Alaska with a
scanty food supply and of radio conditions
in the Arctic with a 201-A battery-supplied
transmitter. Mr. E. E. Tugby, who chases
power leaks for the Puget Sound Power
Company, told of the many different kinds
of elusive QRM and related many humorous
incidents of his travels as a professional
trouble-shooter. The meeting broke up to
let the official photographer do his stuff and
to inspect the 500-watt Western Electric *
equipment at the local broadeasting station.

The big banquet was the final event on
the program. At each plate was a QSL-
card of TDK bearing the menu on the ve--
verse, scmething novel in this fine.

After a general loosening of belts and
some euntertainment, Mr. Tugby, Radio Su-
pervisor Clark, Mason, Wasky, Hsbert, the
officers of the Tacoma Club, and members
of the convention committee spoke briefly.
Some valuable prizes were awarded thru
the courtesy of ()ST"s advertisers. Spokane
wasy selected as the place for the next con-
vention. Although it was about midnight,
no one wanted to go home, so Director
Weingarten, who acted as toastmaster,
called on almost every ham in the room
for a few words. The gang said their
good-byes at two o'clock Sunday morning
and started for home, -K, W. W.
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How Our Tube Circuits Work

No. 1—The Hartley Circuit*
By Robert 8. Kruse, Technical Editor

oscillating tube cireuits, though

there are almost endless variations

of each of the kinds. It isn’t neces-
sary to understand more than a few before
one beging to see how the others must
work., To explain a few standard oscillat-
ing circuits simply is the purpose of this
series of “baby articles”—which does not
mean articles for babies, but refers to the
space they take up in the magazine,

The reason for beginning on the Hartley
circuit is that it seems about the simplest
to use and therefore the first that one will
try in a transmitting set. It would be a
shade easier to start the explanation with
the tickler cireuit and—all right, let’s do it
that way.

Referring to Fig. 1A, we have an ordi-
nary tube connected up so that the filament
is hot and the plate current is flowing—but
nothing in particular is going on that is
either interesting or useful for reception or
transmission, If in some way (never mind
just how) we made a small current flow for
a moment in the coil L1 the result would be
t6 change the voltage on the grid of the
tube for a bit, and as we all know the per-
formance would be repeated in the plate
eircuit—amplified.

The last word in that paragraph was im-
portant; everything that follows ‘depends
on that one word and it must be remem-
bered. Let us say it again; everything that
is done in the grid circuit will be repeated
in the plate circuit but will be amplified,
will happen on a larger scale. Now if the
thing happens on a larger scale in the plate
circuit it MUST represent more power. In
fact, it does represent more power and this
is the thing that lets us make the tube
oscillate.

. The Tube Begins to Regenerate
Now let’s go over what has happened.
1—We made a small current flow for a

little while in L1l—a current “pulse.”
2—This put a small electrical charge on

the grid for a moment. .

3—A currrent like 1 (but bigger) oc-
.curred in the plate civcuit—a “pulse”
again, but on a larger secale.

Now then—what’s to prevent us from
taking a little of the big puise of No. 3 and
passing it back to the coil L1 and making
the whole thing go thru the tube again and
be made still bigger and so on and 80 on?

The answer is; no reason at all, it is per-
¥ The first of a series—the next to appear in an
early issue of QST,

T HERE are not very many kinds of

fectly practical. One only has to put a coil
L2 in the plate circuit as shown in Fig.
1B, put that coil near L1 and everything is
ready to go. L2 and L1 are a transformer;
anything that happens in one coil is re-
peated into the other coil and the show
keeps on with the “pulse” getting stronger
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each time it goes thru the tube and gets
back again to L2. We wind up with a
much stronger pulse than we had in the
first place.

Putting the Idea to Work

Reasoning along exactly that line, sev-
eral of us in 1917 rigged up a receiver like
that shown in Fig. 1C, which is the same
thing we have been talking about with the

difference that we have added an antenna
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system, a tuning condenser /1 and a pair
of phones with their little by-pass con-
denser 02, We thought we had invented
something for we had never heard of the use
of a tickler—and I deseribed our “invention”
quite seriously on page 11 of QST for Sep-
tember of the year 1917. If any of you have
that ancient green-colored QST wyou will
find that the article brags about the very
great increase in wsignals that resulted.

Later on, we found that the thing had been
done before and was almost as ancient as
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FiG. 2 ~DEVELOPING THE HARTLEY CIRCUIT
FROM THE PLATE - TICKLER - CIRCUIT

the “tuned plate” idea which we will come
to later, We didn’t care, we had the effect
we were after. A signal would arrrive at
the antenna from some amateur spark sta-
tion 600 miles away, barely able to trans-
fer itself to the coil L1; immediately after
which it got flipped thru the fube and then
back to L1 sgain until there rvesulted a
booming signal that could be heard all over
the house. The amplification one could get
with one audion on those old spark signals
was something tremend—but never mind
that. This isn't supposed to be a history.

The Tube Oscillates

Now if we put the coil L2 quite cloze to
L1 we get more of this “regenerative” am-
plification we have been talking about. The
closer the two coils come the more the
thing “regenerates” until suddenly we hear
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the familiar “plop” in the phones and know
that the tube hag started to “‘oscillate.”

Fair enough—but what has happened?
The answer is this. We have managed to
increase the “feed-back” of energy from L2
into L1 until the thing is going on by itself,
passing a pulse around and around thru
itself and going right ahead with this per-
formance continuously. We no longer need
to hand it a “pulse” each time to get it
going, the thing is automatic and keeps
right on swinging.

How fast does it swing? At the rate to
which the eircuit L1-C1 is tuned. If that
eircuit happens to have in it the &-turn “B”
coil of an Aero products kit and the con-
denser is a 140-picofarad Karas, sct at full
scale, this circuit will be tuned to 30 me-
ters or 10,000 kilocycles and that's the rate
at which our tube will pass pulses around
thru itself.

Transmission or Reception

Now we have an affair that can be used
for c.w. reception or spark reception by sim-
ply working the tickler back and forth as
needed. The same cireuit can be modified in
enongh ways to make a person’s hair stand
on end—and every one of the modifications
is credited to at least three people in dif-
ferent countries.

If you have ever lived near one of these
affairs you know that it is also a transmit-
ter. It can be made into a better transmit-
ter by using & larger tube and making the
slight changes shown in Fig, 1D,

Practical Transmitting Circuits

Now we will begin to sneak up on the
Hartley circuit, which you have probably
forgotten during all this talk.

Looking at Fig. 1D one will notice that
there are several things about the circuit
that makes it rather poor for transmission.
For one thing we will have some difficulty
getting three coils near each other at the
same time without having fireworks be-
cause all the colls must have clips on them
and these clips have a discouraging way of
sticking out in the wrong direction and
making connections with something else.
That’s really reason enough for avoiding
the circuit, especially at short waves where
room is always scarce. If another reason
is needed, it will be found when one tries
to adjust the circuit so that there will be
a decent output to the antenna without hav-
ing excesssive strain on the grid. It is
very easy to heat the grid red hot and the
filament up to the melting point. The trick
of Fig. 1E gets around this partly, but
adds another clip.

All of this can be gotten around very
easily by simplifying the circuit a bit—
which will incidentally give us the Hartley
circuit.
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Referring to Fig. 2A, we have again the
tickler-feedback arrangement in its szim-
plest form, just as it appeared in 1B, Now
in 2B we have swapped the positions of the
tickler coil and the h.v. (high voltage). This
isn’t a very practical arrangement, but we
are only going to use it for a moment so it
will do. Looking at 2B at once suggests
that a single coil would do the job since
the two are in line and connected together
at the ends. 2C shows such a single-coil
arrangement, but if we try to work it very
hard this affair will show the same difficulty
that we found before—the tube will want
to overheat. A little thought will show that
the difficulty lies in the location of the dif-
ferent connections on the coil. The timned
part of the coil will have auite a voltaze
across it, even though there nve onlv = *"v
turns between the filament c¢lip 2 and the
grid clip 1, while the lower part of the coil
{L2) will only have such voltage across it
as is picked up from I1 by transformer
action—and that generally isn't enough.. :
course, one thinks of putting the plate clin 3
further out on the coil as ghown in “X” of
Pig. 2C to pick up more voltage and that
does help somewhat, but not all that is de-
sired, partly because these last turns are =0
far away and partly because of an “out-of-
phase effect” that is even worse to explain
than it sounds.

The next thihg that one thinks of is to
change the condenser over to the plate end
of the coil as shown in Fig. 2D, and that
isn't half bad, although there will now be a
tendency for the pgrid to take too much
currrent.

Finally, one is Hkely to fall on the idea
of tuning both coils as shown in Fig, 2K
—and then one has the Hartley circuit in
its simplest form. It is a perfectly practical
oscillator in this form and has been used
very widely for laboratory oscillators and
jow power transmitters,

Hartley Rececivers and Transmitters

Now it is a pretty fair electrical rule that
one can always use a generator as a _motor
—or a transmitter as a receiver. With a
few exceptions, that applies to all of our
circuits. So, too, the Hartley circuit makes
a good receiver o