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And by
Laboratory 1est

In leading electrical laboratories from coast
to coast Faradon Capacitors have proven
their reliability.
Their long life and dependability have won
for Faradon acceptance by the quality radio
manufacturers.

We will gladly cooperate with you on special
equipment not covered by the more than
200 types of Faradon Capacitors ready for
prompt delivery.

WIRELESS SPECIALTY APPARATUS CO.
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l TOLTESS in telegraph or radio
—in each of the great inventions that
has made this world a better place to
live in—has resulted from yecars of
-¢search, tests and experiments,

It is only natural, then, that the
(Zrebe .)ynchrophaae A~C Six should
be hailed ay an outstanding develop-
ment of radioscience. A non-battery,
alternating current receiver that
represents nineteen yearsof pains-
taking effort to reach the utmost
in radio reception.

These long years of develop-
ment now give you a recziver of
incomparable ringe and selectiv~
ity—with beautifui tone quality—

freedom from A-C hum—illuminated
single dial and other new Grebe
improvements which make possible
better local and distance reception.

This new receiver is fully explained
in Booklet ), ‘which will be sent
upon reduest. Or better yet, hear the
Grebe Synchrophase A-C Six today.
You will then have a demonstration
of what nineteen vears of Grebe
leadership has accormnplished.

Other Grebe sets and equip-

ment: Grebe SJynchrophase
Seven, (Grebe Synchrophase
Five, Grebe Natural Speaker

(Ilustrated), Grebe MNo. 1750

Speaker,
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AL H. Grebe & Cempany, Inc., 109 West 57th Street, New York City

Factory: Richmond Hill, N, 7.

Alakers of quality rvadio since
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Y ERY month Ye Ed sits down to dash
off a bit of running comment for this

page. As the years roll by it becomes
a record of our progress, for in it are re-
corded the high-lights of our changing
status from month to month, Sometimes
there is a sermon to preach, sometimes an
opportunity to exult over an amateur ac-
complishment,' sometimes a note of warn-
ing to sound, aometxmes an opportumty to
let loose and rollick in the sheer joy of he-
ing an amateur. Always it seems that
those subjects which are “hottest” in the
life of amateur radio at the moment are
legitimate topics for editorial review.

To most of amateur radio the most im-
portant thing on the hook these days is the
Washington Convention of 1927 and the
effects which it will have upon amateur
radio beginning in 1929, Now, in mid-
summer, with half of the time gone by,
seems a good moment to take stock of the
gituation. The worid has had the Wash-
ington Convention for half a year. In half
a year more its provisions go into effect.
Already there are numerous signs that a
busy radio world is at work adjusting it-
self to the new requirements. Thousands
of changes, from drastic to trivial, are hav-
ing to be made throughout the vast world-
wide structure of radio, but already, bit by
bit, things are dropping into their proper
notches. It is possible now to get some sort
of picture of the changing scene.

As we look it over carefully from the
amateur standpoint, we find it quite reas-
suring. A few months ago we had grave
doubts about some of the features which
affected us, but no longer. We see now
no reason to doubt that we shall be happy
next year.,

Promptly upon the ratification of the
treaty by this country, our Federal Radio

Commission started action and a really
considerable amount of progress has heen
made, particularly in the short wave ﬁeld
which interests us. One of its actions in
particular needs some explaining.

Our “40-meter” and “20-meter” bhands
now read 7,000-8,000 Ke. and 14,000-16,000
Ke., respectively.. Next year they will read
7,000-7,300 Ke. and 14,000-14,400 Ke., re-
spectively. What of the territory we lose,
7300-8,000 Ke. and 14,400-16,000 Ke.7—
what is to become of it? It goes to fixed
stations, and it contains some mighty val-
uable channels. Now it must be understood

that all around the world there is a mad
race to get commercial short-wave stations
established, a race taking on the propor-
tions of a gold rush, for it must be remem-
bered that there are only so many chan-
nels available and that priority in the
right to use a frequency is to be established
only by actually getting on the air and oc-
cupying it. These portions of our bands
which we lose next year have never been
assigned to amateurs in most countries and
so are fully available in those countries
for commercial occupation. Our country
with its tremendous husiness enterprises
is experiencing more of 4 demand for
channels than any other country. If it
waits until the end of the year to make
assignments in these bands which then
automatically become nun-amateur bands.
it will find them all claim-staked by other
nations. What to do? The Commission
has adopted what is about the only possi-
ble policy in the matter, the immediate
issuing of construction permits to com-
mercial firms in this country to oceupy
frequencies in these portions of our bands.
It involves another sacrifice on our part in-
aofar a8 it means that we will not have
the exclusive occupancy of our bands until
the end of the year. Twenty-one commer-
cial channels have heen assigned in the
7.300-8,000 Ke, territory and twenty-seven
channels in the 14,400-16,000 Ke. band.
There is one redeeming feature. The sta-
tions thus authorized will actually get into
operation but slowly, and gradually, dur-
ing the remaining months of the vear.
What will happen to us, then, will be to
experience a gradually increasing number
of interfering stations in “our” bands. It
will be almost time for the change-over to
the narrowed bands. It seems to us that
this process of gradually reducing the ei-
fectiveness of our bands by the infiltration
of commercial stations during the late
months of the year actually may be much
hetter and easier for us than to attempt to
work with full width up to midnight of
December 31st and immediately thereafter
rearrange ourselves in the much narrower
territory. There are two points in this for
us: we must not now he alarmed when
we hear an occasional United States com-
mercial station working in those portions
of the bands which will not be ours next
year; and amateur rebuilding operations,
particularly where they involve crystal con-
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trol, should be hased on a frequency which
will be within next vear's bands, and thus
escape any such interference.

Preparations are going on around the
world to move commercial stations that now
exist in what will be next year’s amateur
bands, and because the outside territory is
rapidly being occupied by new stations it
is to be expected that all the proprietors
of stations operating in the 7,000-7,300
and 14,000-14,400 Ke. bands will move as
quickly as possible, as these bands must be
given exclusively to amateur radio after
the end of the year.

One early result to be expected of the
assignment of commercial stations within
the ierritory we are soon to lose iz the
movement of non-amateur ‘“amateur” sta-
tions now operating in the low-frequency
portions of our bands, to channels now
designated as commercial and thus clear of
our next year’s bands—and under c¢om-
mercial licenses, too, not amateur!

It has been decided that our ‘“80-mieter”
and “160-meter” bands, which it is inter-
nationally agreed may be shared with mo-
hile and fixed services, will in this country
be available throughout their extent to
amateurs and will not be shared with com-
mercinl mobile and fixed services. This
means that we will share these bands only
with Army mobile stations and Naval air-
eraft. This is the same arrangement which
we have had in etfect for several years
and which has caused no inconvenience to
amateurs. There are, incidentally, sixteen
channels in our “80-meter” band that will
be used by naval aircraft, but at sea un-
der circumstances where we may expect
their operation to have but little effect on
this most important band.

There are numerous other little signs of
the activity of readjustment, Amateur
calls are gradually being changed to ac-
cord with the provisions of the treaty. The
British government is discussing the wave-
lengths to be made available to British
amateurs. The Australian government is
reported to be considering the continuation
of the authority to Australian amateurs to
use the 33-meter wave because Australia
is so far away from congested localities
that international interference would not
result, Our government is considering =
power reduction for American amateurs so
that our occasional off-wave operation will
be less likelv to produce interference of
commercial field strength. There is much
discussion in amateur circles about the
necessity of soliciting some regulations re-
iating to the type of power supply which
amateurs should use next year, so as to
secure at least the abolition of the hated
“raw a.c.”

Some months ago we proposed a scheme
for sub-dividing the ‘40-meter” and “20-
meter” international amateur bands be-
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tween various groups of nations, in the
thought that some such plan was essential
if international communication was to go
on. We presented it as a suggestion for
discussion. There seems to be considera-
ble sentiment to the effect that such a plan
is not essential, and it seems to us that
any such optxmlsm is 2 most healthy and
wholesome sign. We ourselves are not yet
prepared to adopt this view, and to us it
still seems that some such codperative plan
is extremely desirable, and that the pre-
cision we must attain next year will make
it something ¢quite possible of realization.
The growing sentiment seems to be, though,
that we could well leave these bands in-
ternationally free-for-all, and that in a
short time the mnatural readjustment of
amateurs amongst various bands and the
natural dividing of their operating hours
by differences in time will result in & sat-
isfactory situation. We don’t know—we
want to think it over some more.
Technically there is much to report. We
were quite worried about this situation a
few months ago. It seemed to us that the
1929 requirements were so severe that
many stations would have to be junked and
very extensive rebuilding undertaken. A
few months of hard work on the problem
now indicate that it will be possible to im-
prove apparatus easily, That is a tre-
mendous relief. For example we are very
proud to be able to present in this issue
an excellent article on the simple changes
that may be made in self-excited transmit-
ters to make them serviceable under 1929
conditions, and another article relating ihe
construction of a simple gadget which may
be affixed to an autodyme receiver and
which, if the transmitters put forth “1929”
signals, will give 1929 gelectivity in re-
ception. We feel very happy about this,
for the self-excited oscillator is our sim-
plest transmitter and the autodyne is our
simplest receiver, both being in use in by
far the majority of the amateur stations
of the world. It may be said, in fact, that
the presentation of these two articles con-
stitutes one entirely adequate answer to
the problem raised by the necessity for hav-
ing better transmitters and better receivers
in 1929. Of course we do not stop there.
The A.R.R.L. Technical Development Pro-
gram is now in full swing and is moving on
to higher-powered transmitters, transmit-
ters better than those which attain the re-
sults described in this month’s article, the
development of more selective receivers, the
ovolution of satisfactory amateur fre-
quency-meters. the development of ien
meters, etc. We now have every confidence
that the technical difficulties will be over-
come and that we are going to have just
as much success and enjoyment from opera-
tion in 1929 as ever hefore---perhaps a lot
{Concluded on Page 19)
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Overhauling the Transmitter for 1929

Some Modifications Which Permit Substantial Advances in Self-
Excited Circuit Performance.

By Ross A. Hull*

Foresceing the inevitable change in operating conditions in 1929 and appreciating the urgent
need for modification and improvement of amateur equipment, the A.R.R.L. Board
appropriated a sum from the League’s surpius for the conduct of a program of investigation and
development of amatenr transmitters and receivers.
from the first phase of the program work—a study of self-excited transmitters.
of the most important articles ever published for the radio amateur.
most carefully, and apply its information, for it contains salvation for 1929.—FEditor.

of Directors

This article emhodies the conciusions resuiting
It is, we fesl, one
et every amateur study it

hattle, or at least an appreciable frac-
tion of it, is in the determination of &
method of attack—the drafting of =
procedure and a policy. Anyway, in the
instance of the A.R.R.L. Technical Devel-

IN any undertaking, I suppose, half the

consideration. Of the several scores of
possible fields of endeavor, we thought,
there is at least one which we can delete.
Hartleys, Colpitts and Tuned-grid tuned-
plates have been in general use throughout
the world for years, and amateurs, experi-

opment Program we found this to be true.: ;menters and scientists have sought con-

.
Y

A SIMPLE TRANSMITTER WITH A “1929 TYPE” PERFORMANCE

Incorporating a Hartley cireunit and differing only in the arrangement of its
plate ‘“‘tank’’, this transmitter, when carefully tuned, is capable of producing
signais that are up to any reasunable standard which could be set for next
'vear. The use of a High-C plate cirenit resnits in unusually heavy circulat-
ing currents and, in consequence, particuiarly heavy conductor must be used
for the coil and its leads to the tuning condenser. KExcept for the filament
lead and on the antenna coil (where the currents are relatively iow) clips for
connections are ahsolutely banned.

There was, for example, the apparently stantly to improve them.

And yet, we re-

simple question of whether the present-day
self-excited circuits were worthy of any

*Associate Technical Editor, QST. In charge
A.R.R.L. Technical Development Program.

flected, with all the developments and ad-
vances of recent times, if the world’s
crystal-controlled and oscillator-amplifier
amateur transmitters could be taken off
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the air to-morrow there would be about
five truly constant frequency and unmod-
ulated signals left. Most certainly, we de-
cided, the seif-excited circuits are the bunk.
They have had gix or seven years in which
to prove their worth and in all that time
they have succeeded in making a variety
of horrible noises: let’s forget them and
hbreak into some brand new territory.

But, as we have said at the start, de-
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¥IG 1. SHOWING WHY AN UNRECTIFIED OR

IMPERFECTLY FILTERED PLATE SUPPLY CAN
CAUSE A TRANSMITTER TO MONOPOLIZE
WIDE SECTIONS8 OF THE BAND

From Curve A it can be seen that in a typical 1928
transmitter, peoriy adjusted, the frequency ‘‘flutter’
due to a “rippie’” of 100 voits in the plate supply can
he as high as 4 Kec.. ander which conditions the note
ie “*hash™. ¥From Curve B—the performance of the
xame transmitter adjusted correctly—the ‘*‘flutter”
with & similar piata sapply i»n seen to be negligible.
in this care the iote would he a ‘“‘musical d.c”.

cisions on such matters comprise at least
a fraction of the battle—and even fraec-
tions of battles cannot be dismissed so sim-
ply. It ig true, we retlected on second
thought, that by far the majority of pres-
ent-day amateur transmitters are built
around self-excited circuits; it is true that
wuch circuits have bheen the very founda-
tion of world-wide amateur radio communi-
cation; it is true that the scrapping of self-
exeitea circuits would mean the scrapping
of about 0% of existing amateur trans-
mitters. Is not, then, the sclf-excited cir-
it perhaps one of the higgest things in
mateur radio we rmused. Is it not de-
«erving of the most detailed study and in-
vestigation possible, in the attempt to pre-
serve it, even though it has done its wark
in such a noisy fashion throughout the
vears?—And so was written into the pro-
gram of activities, at the head of what
is now an elaborate document, a Problem
ine—“The Study of Pregent Day Self-
Excited Circuits—The Passibilities, if any,
of Their Tse in 1929”,

AUGUST, 1928

“Why, we might spend a4 month on the
problem,” said Perry Briggs, 1BGF (who
was destined to do the study) “and then
we might find that they always will mean
swinging, chirping, rattles and mush!”

Little did we think at the time that it
would be possible to make the statement
that we now can make with complete con-
fidence—that all standard self excited cir-
cuits can produce signals ihat will comply
with any reasonabie standard set for 1229
if only they are built and operuted intelli-
gently. But there is a lot hanging to those
last four words. There ig in fact this en-
tire story.

TRANSMITTERS UNDER A MICROSCOPE

The first requirement in the study un-
dertaken was, of course, & means of exam-
ining the performance of any fype of
transmitter in precise detail. It would not
serve, we realized, to put the various trans-
raitters on the air and ask QRK? QSB?
QSS8S? and then decide from the wvarious
FB’s and QSA’s received in reply that 1929
was a cinch. Instead, we had to provide
for some electrical miscroscope through
which we could examine and reduce to black
and white the actual performance of any
transmitter under any conceivable of
conditions. The inost useful apparatus
used in this work was an enlarged and
modified version of the “Growler” (a
shielded oscillator). Built within a large
copper wash-boiler this oscillator was pro-

ONE OF THE ‘“1928 TYPE” TRANSMITTERS
RESPONSIBLE FOR SOME OF THE
CURVES ON THESE PAGES

As nn example of ihe use of long condenser leads
and clips the arrangement is one to be avoided. The
wide separation of the tube, ithe condensera and the
coils does not permit the short stiff feads which are
to play sach an important pari in obtaining a *“1929"
performance.

vided, in addition to the usual tuning ¢on-
trol, with a vernier straight line frequency
condenser giving a full scale tuning range
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of about 28 Ke. The output of the oscilla-
tor was fed through & three-stage resist-
ance-coupled audio-frequency amplifier to a
loud speaker of high quality, so giving some
hope of & reasonably flat audio frequency
response curve, To provide for quantita-
tive observation the oscillator was cali-
brated roughly on the major tuning dial
and with a certain degree of precision on
the vernier. The calibration curve for the
latter control, incidentally, was obtained by
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automatically doubly checked ag ithe work
proceeded. A third and even a fourth check
was made possible by detuning the oscilla-
tors to musical octaves {2000 and 3000 cy-
cles) as well as by 1000 cycles. Possessed
with & “musical ear” and considerable
patience, we thought, the amateur could
well calibrate his 1929 frequency meter in
this manner from one known point on the.
scale!

The purpose in providing and calibrat-
ing a vernier of this type

j \ wag to supply a means of

132 \ observing the swing or

) drift in the frequency out-

T130) put of any transmitter due
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A FAMILY OF ANTENNA TUNING-VB-FREQUENCY  p¢ e s pir-

CURVES ORTAINED WITH MISCELLANEOUS VALUES veraely, that mll uch ¢ i

OF ANTENNA COUPLING IN A “1928 TYPE” cuits, when correctly ar-

TRANSMITTER ranged and tuned, can be

The splendid gain in frequency sfability provided by loose antenna made to ’I’TU‘.iM'-" signals

eoupling can be seen a comparison of Curves A, Al and B, Bl. The that are weritably above

former wers plotted with “two-inch” antenna coupling and the Iatter ¢ritictsm. Along with this

with “five-inch” coupling. The dark lines indicate the variation of
antenna current as the antenna is tuned up to and past resonance while
ithe light lines show the change in frequency resulting.

the rather unusual method of checking the
beats produced by the oscillator against a
second radio frequency oscillator, directly
with a one thousand eycle, electrically
driven tuning fork suppiying energy of
that frequency to one of a pair of head
phones. After adjusting the two r.f. os-
cillators to zero bLeat (the output of one
being in the second head-phone) the second
r.f. oscillator was detuned until a one thou-
aand cycle beat was obtained, firast on one
side and then on the other. At these two
points, in turn, the oscillators were again
set to zero beat and the detuning to one
thousand cycles repeated, each point being

resulting from the study.

we can insist with limitless

assurance that the per-
formance of the warious
standard circuits actually is  equiv-
alent —- that the Tuned-grid tuned-
plate cannot be said to be ‘“hetter”

than the Hartley or the Hartley “hetter”
than the Colpitts uniess detailed qualifica-
tions be included in the statement. Which
is, after all, merely a reiteration of QST’s
claim of all the yvears—that “that utcult
is best with which you are most familiar.”

THIS TUNING BUSINESS

And now, in all humility, let us ask to
be pardoned if we appear excessively frank
in the statement of some further deductions
We are con-
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vinced, for instance, that if all amateur
operators of the world, without any changes
in their equipment, were to be displaced by
a new generation of amateurs having a
clear understanding of transmitter tuning,
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FIG. 3. INDICATING THE FREQUENCY CHANGES
RESULTING FROM ANTENNA DETUNING IN A
TYPICAL BARTLEY CIRCUIT

A change from “two~inch” to “fcur-inch’ coupling in
this case shows an avoidance of the ‘“‘double reson-
ance hamp”, with an insignificant sacrifice of an-
tenna current, and & vast improvement in the fre-
quency change. The necessity of detuning the an-
tenna in one particular direction is shown clearly in
these curves.

{Seofe Dnesions)

and the desire to put their knowledge into
effect, completely satisfactory operation in
the 1929 amateur bands would be inevitable.
In short, and more abruptly, the chief ail-
ments of present day amateur radio are
the men pushing the keys. They have built
their power supplies with one thing in
mind—voltage; they have tuned their
transmitters with just a single thought--
antenna current—they have pounded out
their CQ’s for but one purpose—-DX; and
the signal, the very foundation of the whole
game, has been left to splutter, wobble,
ereep and rattle across great slices of the
bands hecause of some dizzy ¥FB’s and
QSA’s given, in most cases, with about as
much sincerity as the pleasantries passed
across the counter by a grocer’s clerk to
his customers. Whew!

Of course, there is not the slightest ques-
tion that the condition has been a natural
one. The amateur bands have been wide
and it was not a tragedy if one station did
swamp a couple of hundred kilocycles. The
off-wave operation has been a relatively
minor offense, for the fields beyond the
fence were almost vacant. Further, a
creepy-wohhly signal has heen readable he-
cause it usually could wobble a long way

AuGusT, 1928

before it ran into another station. 1t 1s
not surprising that amateurs have bheen
careful of everything e¢xcept their signal;
that with certain obvious exceptions the
correct tuning of a4 transmitter was the
result of accident rather than design, In
1929, as we have already suggested, it will
not be egsential for all transmitters to be
rebuilt. It will, however, without the
slightest doubt, be ahsolutely necessary for
all amateurs to make it their business to
learn the finer points of transmitter tuning;
to learn exactly how to make their signals
conform with the high standard to be re-
quired in 1929 and to provide the wmeans of
checking, within the station, the character
of the signal being transmitted. For the
success or failure of amateur radio in the
future is to depend chiefly upon the per-
sonal element—the men behind the keys.

THE *1929” BIGNAL
At this stage it would be well perhaps
to outline the specification of what is now
considered to be the desirable 1929 gignal,
drawn up after close study of the require-
ments and since checked by experiment to
determine its complete practicability, It
should be understood that this specification
does not cover the most desirable signal
but rather that signal, attainable with even
the most modest equipment that will permit
its owner to identify himself as a sincerc

dyed-in-the-wool radio amateur.
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ANTENNA TUNING (SCALE DIVISIONS)

FIG. 4. SBOME SIMILARLY POOR PERFORM-
ANCES OBTAINED WITH FOUR DIFFERENT
CIRCUITS

Selecied average curves obtained with poorly adjnsied
Tuned-grid tuned-plate JSartliey, Colpitta and Ul-
traudion circuits are shown.

The 1929 signal, in the first place, must
be entirely within the limits of the band.
Then, its frequency “flutter” due to ir-
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regularities of plate supply must not ex-
ceed about 1/30 of 1% (approximately 250
cycles at 40 meters). We'll say more on
that later. In addition, the frequency of
the signal must be relatively constant. The
signal must not “shimmy” as the antenna
vibrates, it should wnot “chirp” as it is
keyed, nor can it “creep” appreciably as the
line voltage fluctuates or the tube heats.
In short, the frequency of the first dot
transmitted shouid be within 1/10 of 1%
(about 750 cycles at 40 meters) of the
hundredth dot, even if the plate has red-
dened or the line voltage drifted in the
meantime. And at the end of a few hours
of operation the frequency should not have
strayed much farther.

MEASURING PERFORMANCE

An examination of these requirements
showed clearly that we could, in our Lab-
oratory, even +with the limited facilities,
determine just when a transmitter came
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FIG. 5. CURVES TAKEN WITH THE SAME
CIRCUITS RESPONSIBLE FOR FIG. 4 ADJUSTED
TO GIVE THEIR BEST PERFORMANCE

Being representative of the capabilities of average
nresent day self-excited transmitters, these and other
similar curves are proving of great value to use in
comparisons with those obtained with transmitters of
modified or more advanced type.

up to the specification, and, if it did not,
by just how much it failed. And so, at
the outset, we built a transmitter with
the closest possible clectrical resemblance
to the average low-powered amateur trans-
mitter of the present day in order that we
could plot in black and white the exact
amounts by which it missed the mark un-
der a variety of conditions.

Right here we must delve into a discus-
sion of notes with the hope of clearing up
some of the widespread misunderstanding
which exists. First let us state that there
are three distinet groups into which all
notes can be divided. They are {a) the

OsT 13

“pure d.c.” produced by a transmitter emit-
ting a single frequency (which incidentally
is an extremely uncommon and rather un-
desirable note). (b) The “musical”’ note,
resulting from a signal which is modulated
by plate supply ripple in amplitude only
{good crystal control transmitters with
rippled plate supplies give them), And
(c) the “mush” note. which is the outcome
of a signal both “fluttered” in frequency

A REAR VIEW OF THE ‘““1929 TYPE” LOW-
POWERED HARTLEY

The tube socket being mounted on top of the plate
tuning condenser, its plate and grid terminals are
particulariy convenicnt to the ieads between the con-
denser and the coil on to which they are connected
through the plate and grid condensers. And the left
is the antenna tuning unit, consisting of a coil—
which is mnved along the glass rods for variation
of antenna coupling—a condenser, and a thermo-
comple ammeter. The meter, thongh mounted on the
condenser, must be insulated from it. The plate choke
can be seen between the two variable condensers.
Aside {rom their use in supporting the antenna coil,
the glass rods aiso serve to prevent the piate cuil from
vibrating.

and modulated in amplitude by the plate
supply.

The important point is that note “a”—
the “pure d.c”, occupies the least possible
amount of territory, with note “b” coming
next and occupying slightly more territory
on account of the side-bands resulting from
the modulation. Note “¢”, however, though
obtained from the same plate supply that
gave note “b”, can well occupy ten times
the territory, for the output “frequency”
of the transmitier is buzzing across a whole
band of frequencies,

Our first interest, therefore, was an
actual measurement of the frequency
change due to changes in plate voltage—that
undesirable characteristic of self-excited
transmitters which causes the frequency
to “flutter” with any “ripple” in the plate
supply.

Considerable difficuity was experienced
in plotting the curves shown in Figure 1
for the reason that they were planned to
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represent only the frequency changes
caused by variation of plate voltage and
not the further changes due to resulting
plate temperature variations. Though a
high degree of accuracy was not found
possible, the curves nevertheless were suf-
ficiently representative of average per-
formance to be of great value. From Figure
1 it can be seen that the average trans-
mitter, tuned in the average manner, and
operated on the 7,000-7,300 Ke. (“40—
meter”’) band, can have its output varied
by at least 18 Kec. with a change in plate
voltage from 100 to 500. In the “self-rec-
tified” or “raw a.c. supplied” transmitter
this means that during each half cycle, as
the voltage climbs to maximum and drops
to zero, the frequency swishes back and
forth across a band of more than 18 Kc!
Is it any wonder that so many signals are
just splutters, blotting out wide sections
of the band? Among the curves are some
representing the performance of all the
standard circuits and from this and other
families of similar curves it has been shown
definitely that similarly horrible perform-
ance can be obtained from all the circuits
without difficulty. What is more interest-
ing, however, is that the enormous improve-
ment indicated by & comparison of curves
“A” and “B” can be attained in any of
the circuits nerely by careful tuning— a
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FIG. ¢, IN WHICH I8 SBHOWN THE IMPROVE-
MENT RESULTING FROM THE USE OF A
HIGH-C PLATE CIRCUIT
The antenna-tuning-vs.-freguency curves of the sim-
pie “1929-type” Hartiey taken within two values
of anterina coupling. Aside from their value in in-
dicating the prubable frequency response to antenns
swaying, these and similar curves in Figs. 2, 3, 4 and
5 wers found to be splendidly repressntative of the
merit, in most other respects, of the circmits giving
them. They were takea in large numbers and given

detailed consideration for this reason.

reduction of the frequency “flutter” from
18,000 cycles to 600 cycles! 'With each
curve the constants of the circuit were
noted and from study of the conditions and
the resulting curves a tuning procedure
was evolved. But more of that anon.
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SIGNALS WRECKED RY ANTENNA TUNING

Early in this work it became evident that
one of the chief factors was antenna coup-
ling and tuning, It was found that the
performance changed radically as the an-
tenna was tuned to resonance and beyond
it, and that there were certain adjustments
on one side of resonance or the other at
which the desirable conditions were ob-
tained. This check on previous ocbserva-
tions' led to a most detailed study on the
influence of antenna coupling and tuning
—a study which provided a most magnifi-
cent check on all our previous deductions.
In a series of some scores of curves the an-
tenna tuning was varied and Dplotted
against the output frequency. At the same
time antenna current was noted at each
adjustment of antenna tuning and the reson-
ance curve 8o obtained plotted on the same

sheet. The process was then repeated at
several values of antenna coupling to pro-
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FIG. 7. DEMONSTRATING WHY “D.C."” NOTES
ARE NOT DIFFICULT TO OBTAIN WITH
A HIGH-C PLATR CIRCUIT AND
CORRECT TUNING

The ‘“1929-iype’ transmitter under these particalar
conditions changed its frequency only 400 cycles when
the plaie supply was dropped 400 voits. Frequency
“Butter” due to plate supply ripple was therefore ex-
tremely slight and a“d.c.” note Wwas obtained readily.

vide at least reasonably complete data for
every circuit and transmitter under every
practical combination of constants. Several
typical curves obtained in this maunner with
a standard Hartley transmitter are shown
in Figure 2. The values of antenna coup-
ling are indicated in inches but it should
be pointed out that, except under the par-
ticular conditions represented, these values
are eutirely meaningless. For us to say
that your couping should be 2 inches would
be as futile as for us to suggest that you
should use 30 degrees of & condenser when
we did not know its maximum ecapacity.
The precise measure of coupling (the *“coef-
ficient of coupling”) involves considerations
of the inductance of the two circuits and
their mutual inductance and it was mervely
the impracticality uf using this Tneasure

1 “Some Light on Transmittor Tuning”,
July, 1927.

Q¥ T.
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that led us to employ inches for compara-
tive work.

THE EFFEOT OF COUPLING
The important t