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FOR THE AMATEUR TOO

Frequency standardization and the development of frequency standards
has been a work of primary importance to the General Radio Company since its
foundation. Paralleling the precision standards designed for commercial labora-
tories, low-priced instruments have been constantly produced to meet the in-
creasingly rigid requirements of amateur radio. Three types of meters are now
available for specific uses in the Amateur spectrum.

TYPE 358 AMATEUR WAVEMHTER

The type 358 wavemeter covérs a oon-
tinuous range from 14 to 220 meters \chich
inciudes five ol the bands wpen to Ama-
tours, ax well gs the experimental and
short-wave commercial bands. The great-
range of this instrument does mot per-
mit as great an accuracy of calibration as
in supplied with the 658, the culibration
being wood to 1. A mounted calibration
chart is provided.

TYPE 358 AMATEUR WAVEMETER
Price . .ciiiiiiiiiiiiiiie e $15.00

TYPE 458 5 METER WAVEMETER

The type 58 wavemeter covers only the
ranre from 4 to 6.5 meters and is de-
signed for use by those experimenters who
sre working extensively in this region to
the exclusion of other bands. The ac-
enracy of calibration is 19%. A mounted
calibration chart is supplied with each in-
strument.

TYPE 4568 WAVEMETFR

Price ..oovviiiiinn i $1.00

TYPE 558 AMATEUR BAND
WAVEMETER

The type 558 wavemeter is specific-
ally designed for the new internation-
al amateur wavelength bands. The
coils cover only the wavelength bands
actually assigned for amateur use.
This feature permits spreading each
band over the entire condenser scale,
resulting in great accuracy of setting.
The guaranteed precision of this in-
trument is 0.25¢, the same as that
of the Type 224 Precision wavemeter
costing ten times as much. Coils are
provided for the 5, 10, 20, 40 and 80
meter bands. Mounted calibration
charts are supplied with the instru-
ment.

TYPE 558 WAVEMETER
Price ... iiiiiiiniiienecees 820,00

Werite for new Bulletin No. 930 with direct to consumer prices
You will find many items of interest.

30 State St., Cambridge, Mass.

274 Brannan St., San Francisco, Calif.
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Dial Light
Socket

Planning Next Season’s
Receiver!

Flush Jack

What dependable, economical switches,

. . . No. 3888
receptadesa Plugs, dial hghts, etc., will you D.P.D.T. Flush
buy? Tumbler Switch

The Bryant Electric Company asks your
o consideration with experience of 39 years
and Plate in the successful manufacture of wiring
devices and in efficient factory production.

‘WRITE TODAY FOR A COPY OF

OUR CATALOG ILLUSTRATING No. 5142
No. 130 AND DESCRIBING OVER THREE Tumbler Switch
Cord Connector THOUSAND “SUPERIOR WIRING

and K. T, Cap DEVICES,”

No. 5113
Receptacle . Cord Switch

No. 678

THE BRYANT ELECTRIC COMPANY
BRIDGEPORT, CONN,

New York Philadelphia Chicago San Francisco

Manufacturers of ' Superior Wiring Devices’ Since 1888
Manufacturers of Hemco Products
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Even the Microscope
Won’t Tell You the
Hidden Flaws

that cause costly
condenser
break-down e

Sﬁ minute are
Wt the imperiec-
tions that cause
condenser break-
down that even
amicroscope
cannot be relied
upon to find
them. With the
AcME ParvoLTs we employ scien-
tific instruments to test the special
papers and foils used in their con-
struction.

It is only through cternal vigi-
f«nce—rhmugh mnbtantlv testing and in-
eciing everything from raw materials to
finished product that we are able to make
condensers of such fne accuracy and de-
pendability.  This is the reason why AcME
Parvort Condensers enjoy the reputation
they do ioday.

When you realize that imperfectly made or in-
accurately rated condensers break down under the ACME PARVOLT WFILTER CONDENSERS—sun-
sudden voltage surges common to electrified radio plied in all standard wfd. capacities for 200, 400,
—that snch break-downs can ruin many dollars 600, 1000, and 1500 Volt DIC. requiremente. Liniform

worth of assembled parte——vnu must also aporeciate height and width for casxy stacking. Supwpiied singly

. v ey VOPD - ) or i complete housed blocks for the tmportant power
why experts say “Ilay safe with Parvorts”, supply units such as Thordarson. Sewmson and others.

N .
. Made by THE ACME WIRE C0)., New Haven, ACME PARVOLT BY-PASS CONDENSERS are sy
Conn., manulacturers oi magnet and cnameled plied in all standard wid. capacities and jor all re-
wire, varnished insulations, coil windings, insulated quired working voltages.

tubing and radio cables,

ACME PARVOLT CONDENSERS
Made by the Manufacturers of

ACME LELATSITE HOOK UP WIRE

ENAMELED
AERIAL WIRE FLEXIBLL a.nd SOLID SPAGHE’ITI
Knameled copperwireinboth itranded and Far all types of radi il High o
107id 15pes. Al Avms Load-insy Battees e Ml Sraunte wadnrand, rpor tbterea
Cablery indoor and Lesp Aevial Wire, 18 welers, raguiremonts, Suppiied in 10 colory,
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The American Radio
Relay League

The American Radio Relay League, Inec., 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
legislative matters, and for the maintenance of fraternalism and a
high standard of conduct.

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

. “Of, by and for the amateur”, it numbers within its ranks prac-
t1ca1}y every worth-while amateur in the world and has a history of
glorious achievement as the standard-bearer in amateur affairs.

Inquiries regarding membership are solicited. A hona fide in-
terest in amateur radio is the only essential quaiification; ownership
of a transmitting station and knowledge of the code are not prere-
quisite. Correspondence should be addressed to the Secretary.
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N the spring of 1927 the Radio Division,
Department of Commerce, abandoned the
issuing of Amateur Fixtra First Grade

Radio Operator Licenses because of the ap-

parent lack of amateur interest. In the
several years that this type of licenses was
available only about 150 of them were is-
sued. Immediately it was abandoned, great
disappointment was expressed by amateurs,
‘and during the year the feeling grew in
amateur circles that we had not properly
appreciated this recognition of the amateur
by the Department and that we desired its
reinstatement. By the time our Board met
this spring there was a definite desire in
amateur ranks to secure’its restoration, and
our Board accordingly petitioned the Radio
Division. Now we are happy to announce
that this grade of license hag been reinsti-
tuted, new blanks have been engraved, and
all of the offices of the Radio Division
throughout the country sre prepared to
issue them to amateur applicants.

The. offering of this superior grade of
amateur operator’s license is & stimulus to
amateur proficiency and achievement, and
something in which great pride can be taken
by the holder. In earlier days the quite
capable amateur could establish his pro-
ficiency by taking out a commercial license
but there is to-day such a great difference
between amateur equipment and commer-
cial equipment, because of the now vast dif-
ference in wavelengths and methods, that it
is only infrequently that an amateur is able
to pass the commercial examination, and
only after special study for that purpose.
And even then it does not indicate particu-
larly his greater proficiency as an amateur.

The new form of “ticket”, on the brown
form, is distinctively an zamateur license,
and the providing of it by the Division is a
pretty recognition of amateur radio. To be
eligible for this examination the applicant
must have had at least two years® experience
as a radio operator and must not have been
penalized for violation of the radio laws—-
his record with the Radio Division must be
clean. A speed of noi less than 20 words
per minute in Continental Morse receiving
and transmitting must be attained, the same
speed as for a commercial license. A special
examination broader in scope than the
regular amateur examination is given, with
the requirement of 750/ as a passing mark.

We wanted this grade of license restored.
It has been donme. It is now distinctly up
to us to “patronize” it.  Every amateur
who can meet the requirements ought to

undertake to possess himself of one of these
licenses at the earliest possible date. It be-
comes the distinguishing mark of the
superior amateur. The Radio Division itself,
and the military branches which offer ap-
pointments to amateurs, will inevitably
recognize it as such. It is a spur to indi-
vidual achievement, something of which we
may rightfully be proud. Let us show our
appreciation of the Division’s kindness in
restoring this special grade of license by
giving them lots of ‘“customers”.

HIS business of monitoring all trans-
missions from an amateur station, as is
eonsistently recommended in Mr. Hull’s

series of transmitting articles, is a most
useful and valuable idea. It is nothing short
of strange that we went so many years
without doing ‘it. Its mnecessity is now
perfectly apparent. .

Most amateurs go along for years listen-
ing to every signal in the world except those
from their own transmitter, which should be
the first ones they listen to! This failure
undoubtedly is responsible for the poor notes
one hears on the air. It may be demon-
strated easily to anyone’s satisfaction that
it is not possible to adjust any transmitter
correctly, however good it is, by the use of
meters alone. Adjustments for satisfac-
tory output and for good efficiency are by
no means sufficient, for in spite of these a
zood transmitter may still put out a signal
of poor tone, chirping and creeping, infested
with key clicks, and sensitive to every slight
movement of the antenna. Yet all of these
weaknesses are disclosed instantly by
monitoring the transmission, so that one
may know exactly what the signal sounds
like to the distant station. When a monitor
is used it becomes unnecessary to solicit.
numerous signal reports and attempt to
secure some intelligent mean by discounting
the over-enthusiastic ones and bolstering the
ultra-conservative. 'What & tremendous
amount of time and effort this saves, and
what 2 vast amount of unnecessary inter-
ference it removes from the air! The only
thing a distant receiver can report to the
operator of a monitored transmitter which
the latter does not already know about his
signals is their audibility at the receiving
station.

The 1929 station whose signal goes bad in
quality or whose frequency begins to erawl,
will be completely out of luck, lost in the
méleé. Monitoring prevents this, for it is
instantly known to the transmitting opera-
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tor. Xvery amateur who desires to be suc-
cessful in 1929 must arrange to monitor his
omissions.

HE letter from Mr. Shaw, published n
this month’s “Correspondence,”’ raises
some interesting points. In addition
to bringing us new technical difficuities, the
Washington (Convention presents us with
some modifications in operating procedure
and with several sets of entirely new ab-
breviations. Like the rest of the convention,
these become effective on January Ist. In
early issues QST will present all of this in-
formation which has an amateur application.
‘The changes in operating procedure itself
are trivial and of course will be handled by
our Communications Section in its codifica-
tion of cur Rules & Regulations. Then there
are a simpler and much more sensible set
of audibility signals, a brand new and much
more extensive set of “Q” signals, and a
rather extensive list of one-, two- and three-
letter abbreviations. All of these have
meanings internationally agreed and they
are binding upon all classes of stations, so
that we must adopt them and become
familiar with them and drop our old ab-
breviations at the end of this year.
Amateur stations are neither stations of
the “fixed service” nor of the “mobile serv-

Q8T
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ice”., They are separately provided for as
one of the classes of private experiment
stations, and they have their own privileges
and restrictions in the convention. All of
this will be much better understood by
studying a complete copy of the convention,
which also includes, of course, all of the
abbreviations and tables mentioned. Really
a copy should be in every amateur “shack.”
A copy of the English translation of the
document, known as “International Radio-
telegraph Convention, Together With
General Regulations and Supplementary
Regulations Attached Thereto,” may be ob-
tained from the Superintendent of Docu-
ments, (yovernmeni Printing Office, Wash-
ington, for twenty-five cents.

The prefix for a general call to all sta-
tions has been changed from “QST” to “CQ”
and the former is now a blank in the inter-
national list of “Q” signals. That doesn’t
mean that QS7 is going to change its name,
though. If some uncomplimentary meaning
had been assigned the letters “QST”, such
as “You interfere with me—get out,” we
might have to. But now that QST is left
blank in the international list, it becomes
exclusively the name of a good amateur
magazine.

K. B. W.

Standard Frequency Trans-
missions from 9XL

TATION 9XL is a special station, com-

prising one of the three portions of

the *“Gold Medal Station”, WCCO—
9XL-—2WI at Anoka, Minnesota. WCCO
is operated as a broadcast statiom, 92XL
purely as a standard frequency station and
9WI a: a general amateur station, the
three transmitters having independent
equipment and antennag but a common
power supply. Through arrangements
made by K. V. R. Lansingh of the Official
Wave Length Station Committee of the
Experimenters’ Section, A. R. R. L., 9XL is
operated on schedules regularly announced
in @ST. The work of operating the sta-
tion is done without charge by Chief Oper-
ator Hugh 8. MeCartney with the assist-
ance of Lyall K. Smith and Ivan H. Ander-
son also on the staff of WCCO.

While no guarantee of accuracy is made
on a gratis service, it is the aim of the
staff to maintain an accuracy of 1/10 of
14, which is materially better than can be
held by most frequency meters. The fre-
quencies are measured by means of stand-
ards which have been especially standard-

ized for this purpose hy the Bureau of

Standards.

A small percentage of tone inodulation
is employed so that the signal is distinctive
and more quickly recognizable.

The fact that this service has been ren-
dered in the past i3 no guarantee of its
continuing indefinitely in the future. It
depends upon whether the rvresponse re-
ceived seems to warrant the amount of
work and expense involved in maintaining
this free service to all amateurs. If you
take advantage of this service, please ac-
knowledge that wvou are doing so by noti-
fying the Experimenters’ Section, A.R.R.L.,
1711 Park Street, Hartford, Conn. You
may use ordinary atationery or special
blanks that may be obtained from the
above address. A goodly number of these
blanks has been gathered and as the num-
her grows we will gradually gain a unique
and accurate record of transmission
phenomena possit’e with no other station.

SCHEDULES
(Figures are :frequencies in MEGA-
CYCLES per second; approximate wave-
length is given in parentheses.)
{Continued on Page 32)
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The Oscillator-Amplifier Transmitter
A Practical Study of Its Suitability for 1929 Operation
By Ross A. Hull*

1929 service.
in the August, QST.
mitters.

tion. Here is a real 1929 transmitter.”—FEditor.

The first activities on the A.R.R.L. Technical Development Program, in the examination of
1929 difficuities, have heen studies of the possible methods of adapting present-day transmitters for
The first remlting article, reporting the work on self-excited transmitters, appeared
The second phase of ithe work has been on master-oscillator-amplifier trans-
In this article Mr. Hulil. the director of the program, presents the resuits of this examina-

URING the last two years, in par-

ticular, master-oscillator-amplifier

transmitters have heen given bril-

liant and comprehensive treatment
in QST. A study of the articles included
in the appended bibliography would pro-
vide the amateur not only with a splendid
idea of the op-

that could be expected under normal con-
ditions. These are the matters, therefore,
o which we will give our attention.

“OSCILLATOR-OSCILLATOR” TRANSMITTER
We recall, five or six vears ago, the con-
struction of an elaborate master-oscillator-
amplifier trans-

eration of these
circuits, but
also with com-
plete construc-
tional details of
several types of
practical trans-
mitters. In view
of the existence
of this material,
we do not pro-
pose to treat
the history of
the circuits, the

mitter., We
knew that such
a transmitter
would give
steady  signals
of splendid char-
acter, and as a
result we were
not surprised to
obtain some ex-
cellent reports
during the first
few QSO’s. We
recall as well,

theory of their however, that
operation or shortly  after-
even the rea- | | ,w pPOWERED OSCILLATOR-AMPLIFIER TRANS- tward%t the
sons behind MITTER WITH A “1929 TYPE” PERFORMANCE - ransmitter was
tha?pecuharef' The frequency being set by a High-C_oscillator within the Started up with
_fectxveness, un- aluminum ccntainer, and :‘he hnmpliﬁer hheing‘* :ccm;iatell‘y the oscillator

neutralized, the antenna. can he shaken to the ground and the 2l 1g-
less 8}101.1 treatg frequency will remain practically constant. Differing from Ef.LCldeI‘ﬁ?illy %15
ment is involve crystal-control practice, the ocillator is a tube similar to tha CONDECTEd.  De-
in the consid- amplifier operated well below its rating. hold! The an-
eration of their tenna  current
application to _ was there just
the solution of next vear's problems. the same. Fventually, we were able
The objectives in our examination to tune the thing properly but we were

of master-oscillator-amplifier transmitters
were to study the conventional circuits; to
build one into a transmitter in the way
that the average amateur would build it;
to tune it with the care that the average
amateur would take, and then to measure
its performance. In this way we hoped
to be able to gain some idea of the relative
desirability of oscillator-amplifier and self-
excited circuits in a general way. Our ob-
jectives included also the construction of
a somewhat refined transmitter; the pre-
cise tuning of its ecircuits, and the measure-
ment of what would -then be something ap-
proaching the best possible verformance

¥Agsaciate Technical Editor, @ST. In charge
A.R.R.L. Technical Development Program.

surprised to find that with the slightest
misadjustment the performance would drop
to that of a self-excited transmitter. Since
that time, the development of effective
neutralizing systems has simplified the
tuning business very greatly. It must be
understood at the start that even in these
enlightened days the use of a master-os-
cillator-amplifier transmitter does not spell
the end of swinging and creeping fre-
auencies—that its use does not in any way
eliminate the necessity of careful and ex-
act tuning.

The first transmitter built in the Lab-
oratory for this study consisted of a UX-
171 oscillator using the Colpitts cireuit,
and supplied from 135 volts of “B” bat-
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tery, driving a UX-210 amplifier nowered
by a 550-volt generator. It was, as our ob-
jective dictated, an average transmitter,
buiit and tuned without any particular
care. The oscillator was tuned to take 30
m.a. and the amplifier bias was adjusted
until a plate current of 70 m.a. was obh-
tained in normal operation. The amplifier

QsT
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switched on the “Growler” and listened. To
our surprise we found that the note was
poor, that the frequency was creeping bad-
ly and that it responded to even alight
vibration of the antenna. ¥urther tuning
adjustment was made with some consider-
able improvement in performance but it
was not found possible to obtain the same
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F1G. 1. THE CIRCUIT USED FOR PRELIMINARY
EXPERIMENT

Heating of the fixed condensers C1 and C2 in the High-C oscil-
jator iank caused serious creeping. Their use was aveoided in
the second transmitter by the employment of the Hartley <ir-
opuit for the oscillator. Additional turns outside the amplifier
plate tank were found necesiary to make ihe neutralizing con-
denser Cn effective and for this reason the simple neutralizing
scheme shown in Fig. 2 was adopted. The grid Jeak R1 in
place of a bias battery proved dangerous in practice, the nm-
plifier piate current rising to enormous vaines when the ascil-
lator was detuned or when the amplifier grid execitation wax re-

efficiency in the amplifier ag that
obtained in the self-excited oscil-
jator described in last month’s QST.
Plotting of the antenna-tuning-vs.-
frequency c¢haracteristics showed
that it was considerably better
than that of the self-excited trans-
ritter but on the other hand the
plate-voltage-vs.-frequency curve
was extremely poor. An increase
of the oscillator plate voltage to
200 resuited in &n enormous imi-
provement of the amplifier effi-
ciency and measurement showed
us that we had far surpassed the
If-excited set in this regard. Un-

{requency creep wag as much as 10
zc. per minute and the osecillator
’ therefore run alone until the
A

¥
%

ause of the trouble was found.

moved in some other manner.

was neutralized with its plate supply dis-
connected by adjusting the weutraliz-
ing condenser until no  energy could be

process of elimination placed the

responsibility on the small fixed
“bridge” condensers used across the
ascillator  inductance, which apparently

were heating sufiiciently to change their

THE TRANSMITTER WITH THE
Monnted on an aluminum disk is the Har
it fits the aluminum kettie. 'The amplifier

is mounied alongside the vscillator and between it and the antenna tuning onit.

OSCILLATOR SHIELD REMOVED

tley oscillator with a High~C tank. 0Over
unit, with a relatively iLow-C piate mlnk.
Glass

rods are nsed to support the amplifier piate coil and the antenna coil, coupling he-

tween them being varied by sliding the lat

ter along the rods. The neutralizing con-

denser—probably the most important control in the transmitter—ix mounted between
the oscillator and amplifier tuning condensers.

found in the amplifier tank with an indi-
cating wavemeter. At this time, we

capacity appreciably. The veplacement of
these condensers with others of the air-
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dielectric type or the change to a Hartley
circuit, fitted with an ordinary variable
condenser, immediately reduced the creep-
age to a low figure. The use of a UX-210
in place of the UX-171 resulted in still
further improvement.

MORE. TROUBLES

Other weaknesses in the performance
were frequency wobbles due to vibration of

the inductances and. wiring, and

violent frequency swings resulting

from movements of the operator </—®—1
in the vicinity of the set. All of N
these matters were given consid- Au™ =
cration in the design and construc- mensbs
tion of the second master-oscil- i} :
lator-amplifier transmitter pic- ¢ [
tured and described on these pages. "‘)l‘a
Summing up our experiences we

decided that the t,erm “master-os-
cillator-amplifier” is not the
synonym for constant frequency

that it is so often thought to be

—that the system is capable of ..

producing extremely satisfactory

Q8T
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plugs and sockets shown in the photo-
graphs.

The amplifier, consisting of another UX-
210 arranged in a conventional circuit,
was mounted with its associate apparatus
in a group just clear of the oscillator. In
the plate circuit of this tube a High-C tank
was avoided in order to permit a high de-
gree of efficiency without the necessity of
any particular refinement of its construc-
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THE CIRCUIT O THE TRANSMITTER ILLUS-

TRATED ON THESE PAGES

signals, but that tuning plays Just
as much or more of a part than in
the case of self-excited outfits.

In the second transmitter, =
UX-210 was used as the oscillator
in a Hartley ecircuit, so avoiding
the mnecessity of fixed “bridge”
condensers. The mounting of the
inductance and the wiring were
made more substantial and the
unit was assembled on an alumi-
num disk over which an ordinary
aluminum kettle could be inverted.
The shield, so provided, was not
intended fo prevent undesired
couplings hetween the oscillator
and amplifier but merely to avoid
the frequency changes due to body

€1, C2=500-upfd. receiver type variable condensecrs.
C2—350-ppid. ditto.

C4—50-ppfd. midget condenser.

(5—-—2000-uu£d. fixed by-pass ctndenger.

¢ 6—1000-pufd. filament by-pass candensers.
CT—250-upfd. coupling condenser.

C8—250-ppfd. fixed oscillator grid condenser.
8==1000 upfd. oscillator stopping cemdenser.

R1—Center tap resistors—350-or 100-ohm resistors or Christmas

free lamps,

R<—100-watt, 10,000-ohm grid leak used to drop plate voltage
for oscillator.

R.F.C.—Three sections each of 50 turns of 30 gauge d.c.c. wire
wound in %4” plots in a 1” former and connected in series.
The usual tubular chokes shouild be equally aatisfactory.

ki, L2 and L3 are illusirated and described eisewhere. Various
keying methods were used satisfactorily though their relative
effectiveness has not, as yet, been studied. For the time heing,
we guggest that nne of the many effeclive schemes which has
heen described in QST he employed. The adjustment of the grid
elip GC will not be found critical. Satisfactory eperation prob-
ably will be obtained with one-quarter of the total turns between

GC axiu,tli the plate but experiment with other adjustments is

desirable.

capacity variations. It wproved
thoroughly e¢ffeciive for this pur-

pose though it was found necessary to
drill holes around the Thottom eidge
and at the top to provide ventilation, Be-
fore these holes were drilled serious fre-
quency creeping was caused by the heating
of the apparatus within the kettle.

THE OSCILLATOR TANK

A High-C tank was used for the oscilla-
tor, the values of inductance znd capacity
being of the order of those found desirable
in our previous study of self-excited oscil-
lators. The low power of the oscillator,
however, made it possible to use induct-
ances of 8/16” outside diameter copper
tubing. With input power to the oscilla-
tor of 10 or 12 watts it was not found neces-
sary o use heavier conductor or more ef-
fective contact than that provided by the

tion. In the case of a correctly neutralized
amplifier tube, slight changes in the tube
constants due to changes in the load or
heating of the tube should have negligible
effect on its performance and it is on ac-
count of this fact that a High-C amplifier
plate tank is not particularly desirable.
Wlth vamphﬁer plate inductances of the
vizes shown in the photograph, the tank
currents were not high enough to justify
the use of heavier conductor than that used
in the oscillator, nor the use of more elab-
orate connectors. In the antenna circuit,
still lower currents are found and the same
conductor was entirely suitable.

In this second transmitter, a change was
made in the neutralizing method (as can
be seen by a comparison of Figs. 1 and 2)
since it was found possible in the second
method to avoid the necessity of turns ad-
ditional to those inciuded in the tank eir-
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cuit. This change, of course, considerably
simplified the arrangement of the tank.
The construction of the transmitter is quite
conventional in all other respects and it

A “CLOSE-UP” OF THE OSCILLATOR UNIT

On tihe eft of ihe tube is the grid leak and the grid
condenser from which the combined connecting strip
and_coil mount is run to the variable condenser. A
aimilar arrangement is used on the plate side of the
tube. On the right side of the tube is the plate r.f.
choke. The filament hy-pass condensers can be seen
monnt‘ed on the iube hase in the immediate fore-
ground.

should not be necessary to add to the in-
formation provided by the illustrations and
diagrams.

THE ULTIMATE PERFORMANCE

We admit that the transmitter is a dizzy
looking contraption but we must say that
its performance was something very close
to our idea of perfection, as soon as we
had mastered its tuning. It could be left
running with an automatic key for a couple
of hours (monitored with a crystal oscilla-
tor) without a frequency drift of any seri-
ous proporiion; it could have its plate
voltage (both oscillator and amplifier)
varied 10% with & frequency change that
was only just observable; it could be
“walked all over” with both hands without
the monitor noticing it; it could give us a
“pure musical d.c. note” with the simplest
filter.

It performed so splendidly, as a matter
of fact, that we dreamed that night of &
world filled with master-oscillator-amplifier
transmitters and Bourne acoustic filters.
Truly it was a world of bliss!

But we cannot leave those statements
without placing in juxtaposition the claims
that tuning is even more important in mas-
ter-oscillator-amplifier transmitters than
in the self-excited sets and that the use of
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a monitor or “Growler” for the work is of
equivalent consequence.

THE TUNING PROCESS

In tuning the oscillator the same proce-
dure will apply as that outlined for any
self-excited transmitter. In tuning this os-
cillator with the aid of a monitor, we found
it desirable to do the work with the plate
supply filter disconnected. In this way, it
was more readily possible to decide upon

THE AMPLIFIER UNIT IN GREATER DETAIL

The height not being limited by any shield, the iube,
in this case, is mounted in a convenient position on
brackets extending from the tuning condenser. Un-
der the iube base is the plate circuit by-pass condenser
and dropped from it is the filament by-pass unit. Pro-
jecting to the left of the tube is the grid coupling
eondenser in the lead from the oscillator.

the adjustments giving the c¢leanest note
than when a well-filtered plate supply was
used. In the adjustment of this particular
transmitter, the generator was run with-
out any filter and the adjustment was con-
sidered satisfactory when the modulation of
the note due to plate supply ripple had
been reduced to the point where it could
just be detected.

While tuning the oscillator, it is well to
have the grid lead to the amplifier attached,
but the amplifier should be run with its
plate supply disconnected, Just as soon as
the oscillator has been adjusted to give the
cleanest and steadiest signal on the re-
aquired frequency, with the input at about
10 watts, the preliminary neutralizing can
then be undertaken. For this work, a two-
turn coil connected to a flash lamp bulb
should be coupled closely to the amplifier
plate coil, and wwith the neutralizing con-
denser sef at zero, the plate tuning con-
denser rotated until the maximum indica-
tion is obtained in the bulb. At this stage,
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the neutralizing condenser should be ad-
justed until no such indication is obtained
even after a slight readjustment has been
made with the amplifier plate tuning con-
denser. The plate voltage to the ampli-
filer can now be connected (the grid bias
being at about 45 volts) and slight retun-
ing of the amplifier plate tank can be made
to reduce the amplifier plate current to the
lowest value. Antenna coupling and tun-
ing can how be effected, keeping in mind
the fact that antenna couplmg still plays
the same important part in master-oscilla-
tor-amplifier transmitters as far as ef-
ficiency is concerned, and that it still has
some influence over the performance as far
as frequency stability is concerned. In
short, when the coupling has been adjusted
until maximum antenna or feeder current
has been obtained, the coupling should be
hacked off until- the antenna current is
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ANTENNA TUNING (Scale Division3)

SHOWING THE EXTREME IMPORTANCE
O PRECISE NEUTRALIZATION
In taking these curves the neutralizing capacity Cn
was set at various values, denoted ,for convenience,
by the dial readings. At each adjustment the An-
tenna-tuning-vs.« Irequency curve was plotted. Tt
can be seen from curves Cn 27 or Cn 32 that misad-
justments of two or three degrees on a 500 upfd. con-
denser can lower the performance aimost to that of a
self-excited transmitter. The correct adjustment in
this particular case was somewhere between 29 and 30
degrees. With Cn at 29 the irequency swing was
alightly upward while at 30 it was downward. If
Cn could have been adjusted to about 29.3 the fre-
change ¢ d by tuning the antenna thromgh
resonance probably would have been not more than
= few cycles and anienna swinging would then have
had practically no influence un the frequency.

KIG. 4.

about 85% of its former value. Unlike the
self-excited transmitters no noticeable im-
provement was effected by detuning the
antenna and any sacrifice of antenna cur-
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rent other than that resulting from the
loose coupling was not considered neces-
sary.

If the tuning has been followed in the.
monitor, the signal will probably be clean

OSCILLATOR, AMPLIFIER AND ANTENNA
COILS FOR FOUR BANDS
Made of 3/16” outside diameter copper tubing and
wuund by hand on a piece of iron pipe these coils
serve for the four bands from 3,500 to 14,400 kc. in
this particular transmitter. In & transmitter ar-
ranged differently some changes in the dimensions
given may be necessary. Coils Aa and Ao are the
amplifier and oscillator coils for the 3,500 kc. band.
They have an internal diameter of 234", (oils Ba
and Bo are for the 7000 kec. band, Ca and Co for
14000 kc., and Da, Do for 28,000 kec. For the last
three bands the cuils are wound teo have an inside
diameter of 134”. Coil E is used in the antenna cir-
cuit for 3500 kc., F for 7000 and 14000 kc. and G for
28000 kc. The number of turns used can be seen on
the illustration. Coil H, fitted with a flash-lamp bulb.
is that used for the preliminary neuiralizing process.

and extremely steady, but attention should
be reverted to the neutralizing condenser for
final adjustment. By listening to the trans-
mitter with little or no plate-supply filter
a magnificinet final adjustment of neutral-
izing can be made. As the attainment of
complete neutralization is approached, the
character of the note will improve greatly,
and at the exact point of neutralization it
will be far superior to that obtained on
either side. The point at which the note
clears is, indeed, so well defined that we
are now of the opinion that. much more
exact adjustment of neutralizing can be-
ohtained by checking with the monitor than
with any method so far attempted. We
admit, however, that the method previous-
ly mentioned (or a similar one) is indis-
pensable in providing the approximate ad-
justment, since the monitor method can be
put into use only when the transmitter is
operating in a somewhat normal fashion.
In all of our experimental work we found
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that the adjustment of neutralizing was
of extreme importance . In every case, it
can be said without exaggeration, a 10-de-
gree movement of the 50-npfd. neutralizing
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GRAPHICAL INDICATION THAT DETUN-
ING OF THE AMPLIFIER ¢LATE
TANK ACTUALLY IMPAIRS
PERFORMANCE

in this case the amplifier plate tank eapacity Ca was
set at varions values and an Antenna-tuning-vs.-
Frequency carve plotted for each, In Cunrve A the
tunk capacity was slightly below that required for
resonance at the oscillator frequency, and the fre-
quency swing was npward. In Carve B, iaken with
x condenser seiting one degree higher, resonance clear-
Iy had then passed and the frequency swing was downe
ward. It appenrs from the curves that & setting be-
tween 56 and 51 degrees would have produced that
desirable cendition in which antenna tuning has no
appreciable effect on frequency. The dark curve is
given to denote the antenna tuning adjuostment at
which the antenna circuit was in resonance with the
amplifier plate tank. The dashed curve C wus taken
with the low-powered self-excited transmitter ce-
scribed in the August QS52. 1t is given to provide a
cml;parisnn of the performance of the iwo trans-
mitters,

condenger spelled the difference between a
1928 and a 1929 type signal.

TRANSMITTERS OF HIGHER POWER

While the time set apart for this study
of present-day master-oscillator-amplifier
transmitters did not permit the construe-
tion of a higher-powered transmitter, we
ean see no reason why the same general
ideals should not hold good. The choice of
the oscillator and amplifier tubes will be &
matter of greatest {importance for it is cer-
tain. in our wminds, that the complications
involved in & master oscillator will not be
justified unless the input of the oseillator,
operating at normal efficiency, is at least
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one sixth of the ampliefir input—the two
tubes working on the ssme frequency—and
unless the oscillator is being run well un-
der its rating. This means that a UV-
203-A or a UX-852 would be the only tubes
suited for use as an oscillator controlling
a tube of the latter type, while a UX-852
would be required to control a UV-204-A. It
is not claimed, of course, that these com-
binations alone wouid prove satisfactory.
It is merely suggested that under average
econditions they would be very desirable.

In case this statement of master-oscilla-
tor and amplifier ratings would not appear
to be checked by general erystal-control
practice, it might be well to explain that
¢onditions in the two instances are not hy
any means parallel, In the crystal-con-
trol transmitter the work of the oscillator
is merely to supply sufficient excitation for
the succeeding amplifier tube. In the case
of the master oscillator (the term is used
on account of its convenience hut they are
really bhoth master oscillators) its work iz
to supply the amplifier excitation in a sim-
ilar manner but to do the work without
changing its frequency in accordance with
any minor fiuctuations of the load on it.
In the crystal oscillator the crystal takes
care of any such changes but in ‘the master
oscillator a stable frequency can be ob-
tained in a practical manner only by mak-
ing the energy drawn from it for amplifier
excitation a fraction of the total radio fre-
quency energy being developed.

We like the master~osc111ator-amplxﬁer
transmltter Its complications are minor;
its tuning is straightforward; its perform-
ance, we'll tell the cross-eyed world is well-
nigh supreme.

Recent QST articles treating the Oscil-
lator-Amplifier Transmitter:

Master Qscillators and Power Amplifiers
(Kruse) March, 1927

A Constant Frequency
(Hoffman) July, 1927

A Low-Power Master-QOscillator
mitter (Dudley) Feb., 1928

Keying Master-Oscillator Circuits {Dud-
ley) April, 1928

Transmitter

Trans-

aux
THE ONLY O.S HAM WHO NEVER HRP
A FOREIGN STATION
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Radiovision
By Thornton P. Dewhirst*

television and the reception of such

signals by the amateur and experi-
menter. There has been but little informa-
tion in a form suitable for the amateur
and it is the object of this article to give
some pointers on the problem and show
some of the limitations of the art in its
existing state,

First of all, do not expect too much from
your radiovision investment. A picture of
only slight ‘detail is possible when recep-
tion is to be accomplished on the present
broadcast set and the transmitter is to stay
within the ordinary assigned channels of
today, The use of present-day channels
limits the number of lines drawn per pic-
ture to approximately 24. ‘This means that
the bust of a single person is about the
limit of recognizable reproduction in half
tone work and that possibly two moving
figures in silhouette may be accomplished
at the most. However, let us go into de-
tail about the apparatus proper and return
to this phase of-the subject when we have
acquired a little more data concerning the
methods of transmission and reception.

By means of a revolving disc at the
transmitter, the object is scanned by a spot
of light, the reflection of which is picked
up by a bhank of photo-electric ¢ells and
these electrical impulses so generated are
used to modulate the carrier wave. At
the receiving end we have another disc re-
volving in synchronism and the radio signal
is employed to illuminate a lamp which is
viewed through the disc. The number of holes
in the disc will determine the number of lines
per picture- and the speed of the disc will
determine the number of pictures trans-
mitted each second; both of these factors
are set by the transmitter.

In the case of the 24-line picture as trans-
mitted by WGY, there is not much that
need be said. These pictures may be re-
ceived on the standard broadcast receiver
providing a good audio-frequency amplifier
is being used and the radio fregyuency end
is such that the full 10-kc. band is passed.

For reception of the 48-line pictures, the
story is quite & bit different. Unless your
present receiver uses a tuned r.f. amplifier
with separate controls for each stage, and
the audio amplifier will pass an extremely
wide range of frequencies, it will be neces-
sary to use a specially constructed set.

Let us take the case of a 24-line picture.

TeRadio Consultant, 4909 7th Street, N. W.,
Washington, D. C.

F LATE there has been considerable
O publicity concerning radiovision or

Consider that each line is divided up into
24 separate elementary portions which
means that for the whole picture we have
24 » 24 or 576 elementary areas that are
being scanned by the beam of light. Now,
if 20 pictures are being sent each second,
each elementary area giving a large
change in illumination compared with its

gpfd. A aé‘rz?f
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FIG. 1

immediate neighbors, the maximum fre-
quency being transmitted will be 576 ¥ 20
= 11,520 impulses per second, These im-
pulses are uni-directional and two pulses
wonld be equivalent to one e¢ycle, which
means that the equivalent frequency is half
of this value or 5,760 cycles per second. In
actual transmission of half tones, the
change . of illumination will not occur
abruptly nor will there be a change for
each elementary area, ‘This results in the
highest frequency being still further low-
ered so that if the amplifier will pass fre-
quencies up to 5000 cycles, it will be satis-
factory for the job. When silhouettes are
being transmitted, the changes in illumina-
tion are apt to be more rapid and abrupt,
resulting in & larger band of frequencies
that must be passed by the system. To
compensate for this, when receiving (or
transmitting) silhoueites, the amplifier
does not have to have as excellent frequency
response characteristics as when half
tones are being received, because in sil-
houettes we are interested in but two values
of illumination, light and dark; whereas
in half tones, the various shades beiween
these values must be considered.

A $86-line picture sent 10 times per sec-
ond will require a band but slightly wider
than the 24-line, 20-per-second transmis-
sion. However, since the number of times
a second a picture -must be repeated in
order that the phenomenon of persistence
of vision be obtained is also & function of
the intensity of the illumination, it can bhe
appreciated that in order to obtain a steady
smooth image using the above speed, a
light source of considerable intrinsic bril-
liancy will be required. The stronger the

146U LilAbL &K11U8-4
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light, the fewer pictures per second neces-
gary to obtain persistence of vision provid-
ing the speed is not reduced to a point
where flicker is introduced. About 15 pic-
tures per second is the slowest speed ad-
visable. .

A 4B-line picture sent 15 times per second
will require about 20 kes. for each side
band or about four present-day channels.
For this work, receivers must differ con-
giderably from those employed for present-
day broadcast reception. One stunt is to
use four channels for this transmission,
splitting the picture up into four -parts,
each of which is handled by a separate
transmitter and receiver.

The best type of audio amplifier for the
job will be a resistance-coupled affair. High
mu tubes of the “240 type” may he em-
ployed and the plate resistors should be of
about 150,000 ohms (somewhere between
100,000 and 250,000 ohms will be about
right), the cuuplmg cnndenser around .1 ufd.
and the grid leak, : megohms. These last
two may bhe Lhanged somewhat although it
must he remembered that as the coupling
condenser is made larger, the grid leak
resistance must be reduced. If the con-
denser is too small, the low frequencies will
not be amplified while if it is too large, the
size will have to be reduced to a point
where the amplification of &ll frequencies
is lowered or the tube blocks. About 180
volts of B-battery will be needed for the
amplifier.

In a stage of resistance-coupled amplifi-
cation, the output signal is approximately
180 degrees out of phase in relation to the
input signal. The number of stages needed
does not then depend only upon the amount
of gain necessary but also upon the fact
that the image is to be & positive and not
a negative one. Whether there shall be
an odd or even number of stages will de-
pend upon whether the transmission is of
a negative or positive picture. When the
correct number of stages has been found
for a given transmission so that the pic-
ture received is a positive one, additional
stages must be added in pairs so as to re-
tain this phase relation. @ The grid bias
should be adjusted with care. When re-
ceiving half tone pictures, adjust as for
phone signals while if silhouettes are to
be received, the bias should be slightly in-
creased.

The use of the grid bias method of de-
tection is to be recommended in preference
to the leak and condenser system. While
the sensitivity will be reduced, the amount
of distortion will also be reduced, resulting
in more satisfactory operation. Changing
from one type of detection to the other
will also cause a shift in the phase rela-
tion of the output. An r.f. choke may be
needed between the plate circuit of the de-
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tector and the grid circuit of the first am-

plifier to prevent the r.f. that gets by the

getector from loading up the audio ampli-
€r.

The neon lamp should have & plate or
target that is as large as the picture we
wish to reproduce. This is necessary since
we want to look directly at the lamp
through the holes in the disc. The use of
small lamps is not recommended as there
is considerable improvement in the use of
a lamp with a plate or target of ample
proportions {about 1% inches square).
These may be readily obtained and are well
worth the additional expense entailed. It
is connected in the plate circuit of the last
stage of the amplifier. This stage may
consist of a 210 or a pair of 171’s in paral-
lel. See Figure 1.

The resistance of the lamp before it is
ignited is infinite but after it has been ig-
nited, its resistance is quite low, varying
from several thousand to ten or twenty
thousand ohms depending upon the amount
of current passing through it. The volt-
age drop across the lamp is constant, its
vresistance varying in inverse proporiion to
the current flowing through it while the
illumination is proportional to the current
flow. 1In testing a lamp by connecting it
across a battery, a.c. line, eicetera, it is
essential that a resistance of a few thou-
sand ohms be connected in the circuit or
the target is liable to volatilize and render
the lamp inoperative for this partieular
type of work. The resistor will control the
amount of current that can flow and pre-
vent this sort of breakdown.

The radio frequency amplifier offers more
of a problem than does the audio system.
When the width of the side bands is not
much greater than the present day broad-
cast channels, it is possible to take a tuned
radio frequency amplifier (the stages being
tunable separately) and by adjusting the
cirenits slightly off tune with each other,
the width of the band can be increased al-
though the gain is reduced.

A step further in this line is the method
described by Dr. F. K. Vreeland in his
paper which appeared in the March, 1928,
issue of the Proceedings of the Institute
of Radio Engineers. He uses two tuned
cireuits loosely coupled by e¢ither an in-
ductance or capacitance so as to resolve
all the resonance curves into one with flat
top and steep sides. It is in effect an ad-
justable band-pass filter. Such filters may
be used either hefore or after the untuned
amplifier stages or they may be emploved
as the coupling devices between the am-
plifier tubes.

One may also use & double-detection re-
ceiver (superhet) and insert a fixed band-
pass filter between the first detector and
first intermediate frequency amplifier or
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the filter may be inserted somewhere be-
tween that point and the second detector.

Synchronization is a problem of consid-
erable magnitude and has not been solved
to date. There have been many solutions
offered but in the majority of cases, they
have been too expensive for general ddap-
tion. Present practise is to use a series
or shunt wound motor and by means of a
resistor in the field circuit or in series with
the line, adjust the speed to the desired
value.

To determine the required speed, multi-
ply the number of pictures per second by
sixty, the product being in r.p.m. If you
already have a revolution counter it will
help you arrive at approximately the cor-
rect speed although if you have not one, it is
not necessary to get one as after several
trials you will find the approximate settings
of the resistors for a given speed. Assum-
ing everything else in working shape, as
you approach the courrect speed, the image
will appear, although in distorted shape.
If the image is continuously traveling up
or down it indicates that either the speed
is incorrect or not constant. If the image
remains stationary but is not properly
framed, the receiving disc is out of phase
with the transmitting disc. This may be
corrected by moving the lamp to a different
part of the disc, dropping the motor speed
a fraction of a revolution if possible or
rotating the field of the motor.

The size of the disc depends upon the
number of holes and the width of the pic-
ture. The distance between the outermost
hole and the center may be calculated by
the following:

distance =
number of holes X

2

width of picture

height of picture
size of holes == ~——u-
number of holes

For best results the size of the picture
should be determined by the size of the
target in the neon lamp Assuming a 1%
inch square target, a 24-line picture re-
quu‘es a disc with a radius of approximately
gsix inches while & 48-line picture would
call for a twelve inch radius.

In laying out the spiral one can make
use of & piece of drill rod or dowell, the
circumference of which is the same as the
height of the picture. By placing it at
the center of the disc with a piece of string
or wire tied firmly to it, 2 marker fastened
to this string about 1/4' from the edge of
the dise will inscribe the desired spiral us
it is rotated about the center. In speaking
of the spiral one might refer to the dis-
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tance between holes as the separation of
the holes and the height of the picture or
distance between the first line and the last
line as the offset of the spiral.

When using the disc method of trans-
mission very little in the way of refinement
seems possible due to the huge size of
the disc if better pictures are to be achieved.

Mechanical improvements must be made
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and one method patented by Ramsey is
to continue the spiral on around gradually
approaching the center of the disc. Each
complete turn of the spiral has its own
lamp which in turn is operated from a
separate transmitting channel or a switch
is provided to light the individual lamps
in succession. This produces a larger pic-
ture than a given disc vould normally ac-
commodate. If the spiral is of two com-
plete turns, the separation of the holes
will be twice the spiral offset and two
lamps will be needed. The switching de-
vice causes irregularities in contact which
is important in half tone work and the
sparking produced causes radio interference
to the receiver. This may be partially
reduced by switching zhead of the output
tube and providing an output tube for each
lamp.

Jenkins uses a number of helices drilled
in a cylinder, each helix being illuminated
by an individual target in a multi-target
lamp similar to the manner in which Ram-
sey illuminates several spirals on & disc.
Jenkins blaces the multi-target lamp at
the center of the cylinder and by the use
of quartz rods conducts the light o the
periphery of the cylinder with very little
foss. The individual targets of the lamp
are small and thus a given amount of
eniergy will produce a large amount of
illumination. It is confronted with the
same drawbacks as regards switching as
is the Ramsey system.

Ramsey’s method produced a gradual
narrowing of the width of the image as
the spiral approaches the center of the
disc while the other produces a fading out
of the image at the edges. The first may
be corrected by proper framing and pro-
viding that care is exercised at the trans-
mitter, no distortion will be caused. In
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the eylinder method, a lens will correct
the difficulty to some extent.

The disc ¢an be used for both transmit-
ting and receiving aft the same time by
continuing the spiral a quarter turn more.
For a 24-line picture, lay out six more

auyfput.

AMPLIFIER

holes after the full spiral has been made
and for the 48-line disc there should be
twelve additional holes. The picture is to
be received one quarter of the ecircumfer-
ence from the point where it is transmit-
ted. A photo-electric cell (abbreviated
P.E.) » light source and a few more stages
of amplification will be needed. The num-
ber needed will depend upon the number
of lines to the picture and the intensity of
the light source. At least a 500-watt lamp
on arc light should be employed. The arc
should not be run from an alternating cur-
rent Source ag the variations due to the a.c.
feven 60 cycles) which are relatively slow
will modulate the signal and cause trouble.

The connections to the P.E. eell are
shown in Fig. 2. The resistance in series
with the cell will vary hetween three and
seven megs. It has been found advisable
to use a low mu tube as the input tube
which may be followed by high mu tubes in
the rest of the amplifier. It would per-
haps be best to start with silhouettes since
then the P.E. cell may be adjusted at a
value where the voltage is just below the
point causing the cell to glow when the
strongest light is on it for the longest time
necessary. For half tone work, the cell
must be worked down on its characteristic
curve where a linear relationship exists be-
tween illumination and response. Under
these conditions more amplification will be
needed. Figure 2 shows the general ar-
rangement for transmitting and receiving
on the same disc. Try placing & key, small
serew driver, fingers, etcetera in the lighted
area and see the outline of these objects in
the receiving area. Next, a photographic
film, preferably a positive, may be tiried.

After this has grown to be “old stuff”
one can try putting the signal on a carrier
wave to be picked up at a distance. With the
24-line picture the transmitter may be any
good phone set. However, it must be good
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and there should be no a.c, hum in the car-
rier and the complete sudio spectrum to
about 5000 cycles should be transmitted
without much distortion. Few of the pres-
ent-day amateur phones will pass this test
and the first step toward this type of trans-
mission should be & thorough housecleaning
of the phone set. [t is useless to attempt
the work with & poor transmitter.

The disc with the extra holes may be
used and the receiving area employed for
monitoring the signal. After you have done
satisfactory work with the 24-line pictures,
you can try transmitting a 36- or 48-line
one. This transmission and reception prob-
igm ghouid keep you employed for some
time.

The use of the cathode ray tube for the
receiver i8 worthy of consideration since
it upens up the possibility of real radio-
vision. In this tube, a stream of elecirons
may be moved in iwo directions at right
angles to each other by means of either an
electric field or a magnetic field. The win-
dow of the tube is covered with & fluores-
cent material and the electrons upon sirik-
ing it cause it to glow. By means of
proper values of current or voltage and
frequency, the small spot of light can be
raade to completely cover the window. For
radiovision work, the use of a material for
coating the window that was not only
flourescent (emits light when exposed to
certain rays) but also continues to glow
for a short period after the ray has been
removed would be of material assistance.
This will help in causing the vision to per-
sist and thus give the effect of greater il-
lumination as far as this characteristic is
concerned.

Radiovision for the home is still in the
very distant future and this constant hood-
winking of the public should cease. The ra-
dio industry will benefit enormously when it
does. When the elementary area used to build
up our picture bears the same proportion
to the whole picture that the individual
particles of the emulsion of the moving
picture bears to the total number of par-
ticles in the exposure and some method of
transmitting each of the individual parts
with ease and the problem of synchronism
has hbeen completely and simply solved,
radiovision will be ready for the public.
Today it is merely a plaything for the
amateur and experimenter. It is an in-
teresting field of experiment but one should
not expect too much from his present day
equipment.

— e Strays gy

A certain ingenious fifth district amateur
has trained his parrot to yell “CQ”. He
had an automatic CQ disk for his telegraph
transmitter but his ’phone set was wanting




SEPTEMBER, 1928

Q8T 19

We Ought to Talk Frequency
The Reasons Why, Including a Look at Our 1929 Bands

spoke in terms of kilocycles instead of

wavelength in meters. All of the rest

of the world has changed. . By the terms
of the Washington Convention of 1927 the
primary astandard in all assignments to
radio stat.ions is to be frequency, and it
will be in terms of frequency that all of
our amateur assignments are made: The
term wavelength is such an inconvenient
one, and so far-fetched as far as concerns
the physical appearance of anything in a
gtation, that it seems the sooner we forget
all about it the easier it will be for us to
figure . things out. Electricity in general
got off on the wrong foot a good imany
years ago when it startea talking about a
current flowing from positive to negative,
only to discover in more recent years that
the motion which occurs is that of electrons
moving from what-we call negative to what
we call positive. Everybody knows how
much trouble that dual conception has
caused. It seems to us that this business of
wavelength in meters is equally left-
handed.

There are a number of excellent reasons
why the International Radiotelegraph Con-
ference decided to express its allocations in
terms of frequency instead of "wavelength,
and numerous very excellent reasons why
we amateurs’ must now convert ourselves
into thinking in terms of kilocycles. Let us
examine a few of these reasons.

In the first place, talk about wavelength
18 “the bunk” hecause it is a thing that
cannot very well be measured. When we
talk about the length of onr radiated waves
we mean, for example, that if we had-an
oscillator going at about 7,500,000 cycles per
second, and coupled to an antenna, and then
if, Joshua-like, we could command those
waves to stand still, and then if we could
see them, and then if we had a nice steel
tape-line whose accuracy we could rely ab-
solutely upon, and then if we measured these
waves and found that it were 131 feet and 8
inches from & point in one wave to exactly
a similar point in another wave, then our
transmitter would be operating upon ap-
proximately 40 meters! Now we can’t see
the waves, and we can’t stop them and have
the same conditions that apply when they
are radiating, and we can't rely too much
upon our measuring sticks. The one thing
that the world does have absolutely ac-
curately is time, and it also has the ability
to count, and the one thing which may be
said with precision about our circuit is the
number of times per second which it oscil-
iates, Is it not ridiculous that we continue

IT ig time that amateur radio thought and

to talk in terms evolved from as far around
the bush as wavelength in meters?

It is perfectly easy to think in terms of
frequency and to see why this is logical.
Counsider the simple oscillating circuit of
Figure 1 and imagine that the condenser,
C, has been charged by impressing a voltage
across it. Secking to equalize the difference
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in potential between the condenser plates, a
current starts to flow, say in the direction
of the heavy arrow. This current has to
thread its way through the inductance, I,
in which process it encounters electrical
inertia because the inductance tends to pre-
vent the flow of the current by taking up
its lé)ovver in the form of an electromagnetic
field. Eventually all the power in the ecir-
cuit exists in the form of these electromag-
negtic lines of force around the coil, instead
of in the form of electrostatic lines of force
in the condenser, us had been the case an
instant before, and current flow ceases. But
when the current through the coil ceases, the
field around it collapses and the energy is
returned to the circuit to proceed and charge
the condenser, and in fact this same quality
of inertia in the inductance now gives the
current a “push,” so that the condenser in-
stead of merely having its charge neutral-
ized, is now charged in the reverse of its
original direction. The current now starts
back in the direction of the light arrow
and the same performance occurs again,
this action continuing until the power is re-
duced below a certain critical value by losses
from heating or radiation. This is simply
the customary story of oscillation in an LC
circuit, as is related in any radio textbook.

Now the one thing which is perfectly
obvious about this procedure is that if the
inductance L is a large inductance like that
in Figure 2 it will take the current a longer
time to thread its way through the cireuit,
and if the capacity C, as in Figure 2, is a
large condenser, it will take a longer time
for it to become charged. “Electricity”
having a constant velocity, it is immediately
apparent that this circut is going to take
a longer time to go through one complete
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set of conditions (a cycle) than a circuit like
Figure 3, in which both the inductance L.
and the capacity C are small. We have said
in the past that the circuit of Figure 2 has
a longer wavelength in meters than that of
Figure 3 but we don’t actually know how
to express this left-handed measurement
with any particular accuracy and the chief
thing that we do know about Figure 2 is
that it takes longer to oscillate, has a
greater time-constant, oscxllates more slow-
ty, has « lower frequency in ecycles per
nd. We can measure that because, {rom
tronomy, we know exactly how lJong a
second is. Is it not easier to deal with the
more direct and obvious feature in the cir-
cuit, the rapldxtv with which it goes through
its cvole

Let us consider another example of the
unreliability of attempting to deal in meters
of wavelength. We say that the velocity
of radio waves is 200,000 kilometers per
second, the same as that of licht. Obviousty
this velocity, divided by the frequency,
should give the wavelength. Qur cireuit
that oscillated 7,500,000 rimes per zecond
comes out to have a wavelength of exactly
40 meters. And this is dead right if we know
that the velocity is 200,000 kilometers per
second. Unfortunately we don't know any-
thing of the sort, ¢ven though that figure is
frequently cited for this purpose. As a
matter of fact, that hcrure is known to be
somewhat incorrect aud the latest scientific
researches attribute to this ficure the value
of 299,820 kilometers per second. Our wave-
length now turns out to be 29.98%8 meters!
Which is right? Unfortunately we don’t
know. Some day science will set a still
more accurate figure for the velocity of our
waves, and then we will have still another
measurement for our wavelength. All we can
say to-day is that it is impossible for manyv
small but dark reasons to give a wavelength
accurately but that we are able to state our
frequency with precision. For this reason
the nations of the world have now agreed
that the operating privilege to all radio
stations will be stated primarily in terms of
frequency, the approximate \vavplength in
meters to be stated as a secondary value,
but with the frequency to he hewn to the
line and letting the meters fall where they
may.

There are other reasons why the term-
inology of wavelength is outerown for us
:.mateurs Some of our 1922 bands are only
& “meter” or so wide and any attempt to
locate & wavelengih within such bands is
futile and meaningless unless it is earried
out to the ten-thonsandth part of & meter.
It is easier to talk whole numbers in fre-
cuency. We know that we must learn greater
precision for next year snd that we must
be able to recognize and discriminate be-
tween frequency differences of, say, 10,000
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eveles (10 kiloeyeles) in our 40-meter band.
‘Yet how can we deal in meters of wavelength
with the two frequencies 7250 kilocycles and
7260 kilocycles when we think of them as
being exactly the same thing, namely, “right
around 41.3 meters”? Answer: we can’t!

One more reason. Any intelligent ex-
amination of the capabilities of our various
bands involves consideration of the number
of stations which each will accommodate,
which number varies with the frequency and
in each case is to he expressed only in terms
of width of channels, which again must be
related to some percentage of the freguency.
More about this later,

For these various reasons it is apparent
that we amateurs ought now to abandon
our outgrown wavelength nomenciature and
et on the band-wagon and talk frequency.
The standard way of doing this is to speak
in terms ot kilocycles per second, common-
ly called just kilocycles, and ahhrevmted
e A kilocycle is a thousand cycles, which
is to say that the actual frequeney of an
oscillator is to be divided by 1,000 to give
the frequency in kilocycles. For example,
our 40-meter oscillator which we said oscil-
lated 7,500,000 times per second has a fre-
quency of 7,500 kilocycles per second or
7500 ke.

QST is going to lead the way in this.
Frankly, we find ourselves unable to ex-
press 1929 thoughts lucidly in terms of wave-
lengths and we know that all of us simply
must get around to talking frequency to be
able t0 deal intelligently with next year’s
activities. QST therefore is going to talk
frequency. We will follow guch references
with the approximate wavelength in meters,
in parentheses, the wavelength being based
on the velocity 300,000 kilometers per second.
Since frequency is the primary standard and
wavelength at best an approximation, the
basing of the wavelength expression on
300,000 is near enough accurate and ever
0 much more convenient than the figure
209,820. That also is exactly the practice
of the International Radiotelegraph Conven-
tion and of our own Federal Radio Commis-
sion and Radio Division, Department of
Commerce. For the small sum of 5c¢ {stamps
not accepted) the Superintendent of Docu-
ments, (Government Printing Office, Wash-
ington, will send you a copy of the “Kilo-
cycle-Meter Convention Table,” based on the
fieure 500,000, which was published on
March 1st of this year. Itisalarge eard, 13"
by 23”, containing 60 columns of figures,
and its examination will provide a profit-
able pastime for nights when static is bad.

The Headquarters “gang” is now pretty
generally thinking and talking in terms of
kilocveles and we find it much more under-
standable and easy to deal with., The story
is told that one of the later members of
the Federal Radio Commission did not
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know much about technical radio and, shortly
before some extensive hearings were held,
received some elementary instruction in the
basic theory. Of course it was all in terms
of Ikilocycles. At the hearings one of the
speakers referred frequently to wavelength
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each station might be permitted to. deviate
a certain small percentage on either side
of its assigned frequency. Suppose the de-
viation is 0.1 percent; then let us assume
that, in the commercial bands, there should
be & space of one kilocycle on either side of

AMATEUR FREQUENCY BANDS
assigned by The Washington Convention of 1927

in meters.

wards a friend.

“What does he mean, wave-
length ?”, said the member, leaning over to-
“I never heard of it. Why

interference.
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FIG. 4

this signal, to minimize the possibilities of
Understand that we amateurs
aren’t going to observe individual channeis

doesn’t he talk kilocycles ?” .
How much happier we’d all be if we had
never heard of meters!

A LOOK AT OUR 1929 BANDS

Let us now examine the bands which will
be available for amateur radio after the end
of this year. Figure 4 shows the assign-
ments, the width of each band in kilocycles,
and the approximate location of each band in
terms of wavelength in meters.

From this table, which band would you
say was the “widest”? If we speak in
terms of the number of stations which can
be accommodated in any band we get quite
a jolt when we discover that neither that
band 4,000 kec. wide nor the one 2,000 ke.
wide is the “widest.” Even the best ad-
justed station occupies a little slice out
of the spectrum and this “slice” is to be ex-
pressed as a percentage of its operating fre-
quency, so that as we get into a higher-
frequency band we find that the width of the
channel required for a single station is
greater, and that a wider band-will not
necessarily accommodate more stations. Let
us make some attempt to determine this
“channel width.” The Navy Department
has calculated it out for the Federal Radio
Commission on the basis of the 1929 assign-
ments, It commences by assuming that

within our bands, but a consideration of the
subject is useful in establishing the relative
widths of our different bands. We find that
on the basis just suggested the separation
between channels in our “160-meter” band
is 5.71 ke., 9.5 ke. in our “80-meter” band,
16.3 ke. in.our “40-meter” band, 30.4 kec.
in our “20-meter” band, and 60 ke. and 118
ke., respectively, in our two highest-fre-
guency bands.

It is apparent that we mneed some new
scale if we are to have an accurate gauge
of the number of stations which can be
accommodated in our various 1929 bands.
This is supplied in Figure 5, which takes ac-
count of the fact that at double the fre-
quency a signal occupies double the room
in the spectrum. Now we are able to gauge
the relative widths of our bands. We find
that the “5-meter” and “10-meter” bhands
are the same in practical width, that
the “20-meter” and “40-meter” bands
are narrower than this but that our “80-
meter” band is double this in width, and that
our low-frequency band is our widest in point
of number of stations that may be accom-
modated.

In Figure 5 the “40-meter, 20-meter and
5-meter” bands are shown extended by dotted
lines to the extreme right-hand edge of the
drawing. These are the former widths of



these bands, the territory which we are
authorized to occupy during 1928, and thus
the drawing shows graphically the extent of
our logses at the Washington conference.
There is a harmonic relation in this draw-
ing. Any point on ene line is the second
harmonic of the point on the line immediately
above it, the fourth harmonic of the corres-
ponding point on the second line above it,
ete. Thus our 1928 assignments were & true
harmonic family, each higher-frequency
band being of twice the width in kilocycles
of the hand which preceded it but each
capable of accommodating the same number
of stations, and with the additional feature,
based upon the motto of the Third National
Radio Conference that “Everybody should
eat his own hash,” ihat the harmonics of
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international agreement is that it is avail-
able for mobile, point-to-point and amateur
services, but the present disposition of our
Commission is to make no assignment in
it other than amsteur, considering the ex-
tent to which our high-frequency alloca-
tions have been clipped. We use the band
chiefly for telephony, to which it is open
throughout its extent. It is an excellent
short-distance telegraphy band and our
Communications Department is planning
the expansion of this work as a beginner’s
wave, It will probably also be available
soon for television and picture transmis-
sion experiments. It is to be noted that
the portion 1716-1760 ke. has no harmonic
relation to any of our other bands. 'The
frequency in this band which is the center
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SHOWING RELATIVE WIDTHS OF 1929 AMATEUR BANDS

an amateur transmission could fall only
within a higher-frequency amateur band.
Only small portions of our 1929 bands are
harmonicaily related to all of the others.
The center of the harmonic portion is shown
in figures in Figure 4 and is illustrated by
the dotted line in Figure 5. From this it
may be seen that if one wishes to have a
erystal which, by harmonics, is capable of
working in every amateur band, the crystal
should have a frequency between 1760 ke.
and 1800 ke. {166.7-171.4 meters); or, if
the “160-meter” band is not desired, be-
tween 3500 ke. and 3600 ke. {83.3-85.7 me-
ters).

We might now with profit look a little
more carefully at each of our bands.

i750-ke. band. This band actually runs
from 1915 to 2,000 ke, (175 to 160 meters).
It contains about 60 commercial channels
on the basis on which our Commission is
now making commercial assignments, The

FIG. 5

i)f the harmonically-related portion is 1775
cc, )

3500-ke. bond, This is our well-known
“80-meter” band, 3500 to 4,000 kec. {86.7 to
75 meters). 'This band remains the same
in 1929 ag it is today. That is fortunate
for us, for this is our traffic wave, the
heart of our Communications Department,
the backbone of the League. Most of our
organized operating activities take place on
it, and by far the bulk of our domestic
communications. The Navy rates it as
containing 52 commercial channels. The
harmonic center is at 3560 ke. Telephony
is permitted hetween 3500 and 85560 ke. (85.7
and 54.5 meters), The international
agreement on this band is also that it is
available for amateur, mobile, and fixed
services. But the Federal Radio Commis-
sion, impressed with the necessity for our
retaining it if our organized communica-
tion is not to perish, has decided that no
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commercial mobile or fixed assignments will
be made therein in this country. We re-
tain in this band our old arrangement of
the last several years with the govern-
ment services, whereby we share this band
with low-power Army, mobile stations
working in daylight hours during the field
training season, and with Naval aircraft
while operating off-shore. ‘The President
has assigned to the Navy sixteen frequen-
cies within this band for the use of Naval
aircraft. The Navy has used frequencies
here for many years and has not bothered
us, so there is no rveason to suspect that
this means any additional inconvenience for
us,

2000-ke. band. 'This is our million-dol-
lar band, the center of the rumpus at Wash-
ington last fall, the one where we acquired
the heartache and lost our shirt to Europe
and Canada. Originaily 7,000 to 8,000 ke.,
it will read next year 7,000 to 7,300 kc.
(42.86 to 41.1 meters), with its harmonic
center at 7,100 ke. It contains 18 commer-
cial channels, viewed with envy and cupid-
ity by a crass and vulgar commercial
world. It is our chief international night
band, and is open only to amateur teleg-
raphy. Considering that we have nearly
adequate privileges for domestic communi-
cation in the 3500-ke. band and are handi-
capped chiefly in our international bands,
the League has proposed to the amateur
societies of the world that the 7000-7300-
ke. band be used in intra-continent work
only for distances in excess of 1500 miles
and that an informal and unofficial sub-div-
ision of the band be made for international
working, whereunder amateurs of the
Tnited States would confine their transmis-
sions to the portion from 7,000 to 7,150 ke,,
the remainder being partitioned amongst
other groups of nations. This proposal is
still pending.

14,000-ke. band. This band. once our joy
and pride, extending from 14,000 to 16,000
le. but never extensively nwupled and held
by amateurs, now reads 14,000 to 14,400 ke.
(2143 to 20.83 meters). Containing 13
commercial channels, it is our narrowest
band in effective width, and as such dic-
tates the center of the harmonically re-
lated portions of all of the bands, its center
of course being at 14,200 ke.- This is our
daylight DX band, also used for super-DX
at night. It is open only to telegraphy.
In the same fashion as suggested for the
7,000 ke, band, the T.eague has proposed
the informal sub-division of this band
amongst the amateur societies of the world,
under which plan North American ama-
teurs would confine their emissions to the
portion 14,000-14,200 ke. This too is still
pending.

28,000-kc. band. This is a new band ex-
tending from 28,000 to 30,000 kec. (10.71 to
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10 meters) Although 2,000 kilocycler wide
this band contains but 33 commerecial chan-
nels and is therefore only of half the ei-
fective size of .our “80-meter” band and
just slightly larger than our “40-meter”
and “20-meter” bands combined. ‘The “har-
monic center” is at 28,400 ke. The high-
est frequency regarded as being of com-
mercial value is about 23,000 ke, and the
value of this band is therefore questionable.
Early «xperimenting has been fruitful,
however, even over moderate distances, so
that there is excellent reason for hoping
that we shall be able to make this band of
practical value to us before long. The
international assignment is to “amateur
and experimental,” so that we may expect
experiment stations of all descriptions to
roam this band with us.

56,000-ke. bund. This is what is left of
the old “5-meter” band, now extending from
56,000 to 60,000 ke. ¢(5.36 to 5 meters) and
‘with its harmonic center at 56,800 kc. This
also is “amateur and cxperimental” and
perhaps a better term for it would be ama-
teur experimental, as it has not yet been
developed for practical communication.
Much work has been done on it, by Kruse,
Phelps, Douglass, Jones and others, and oc-
casionally good signals have been heard at
decent distances but with no reliability.
This band and the 28,000 kc band are heav-
en for the experimenter, to whom we must
look for methods which will eventually
make them useful. 24 channels. The en-
tire band is open for telephony work as
well as telegraphy, and probably will be
made available for amateur television and
picture-transmission work.

As we conclude this informal analysis of
our 1929 bands it seems all the more dem-
onstrated to us that any proper apprecia-
tion of what we have and what we are
doing next year must be in terms of fre-
quency.

-—-K.B.W.

Errata

The following corrections should be made
in the Bourne article on Acoustic Wave
Filters in August QST':

p. 25, second paragraph, first sentence,
should read *. . and attenuates cur-
rents of all other frequencies,”

p. 26, next to last paragraph, last sen-

tence, should read . .. . we have attenua-
tion from 0 up to f, and from fs on up,

p. 27, third paragraph, for “diameter”
read “distance.”
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Opportunity
By Hiram Percy Maxim, President, American Radio Relay League

When I was a very small boy my father and I used to ponder at length over
the problem: Is it the salt fish that makes the ocean salt, or is it the ocean
that makes the salt fish salt?

There is a somewhat similar problem to-day but there is no joker in it. Is
Amateur Radio what we amateurs have made it, or are we amateurs what
Amateur Radio has made us?

Amateur Radio is one of the amazing products of this century. Where be-
fore has an amateur group been depended upon in great public emergencies?
Where before has an amateur group been depended upon for communications
by every kind of an exploring expedition that starts out? Where before has
an atnateur group been depended upon by a great railroad system for its com-
munications in time of emergency? Where before has an amateur group been
depended upon to carry a message from the President of the United States to
an explorer in the polar regions? And where before has an amateur group led
the way in an important field of scientific research?

The answer is: Nowhere. And hence the question: Is there something
about Amateur Radio that carries us amateurs along with it and makes us
what we are, or is it we amateurs who have made Amateur Radio the wonder-
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ful thing it has become?
I believe it is we amateurs.

whole, instead of a disorderly mob.

talking moving pictures will follow it.
full natural colors.

Lindbergh tomorrow.

‘We built up a splendid organization, which gave
us the tremendous advantage of being able to work as an efliciently coordinated
And this brought us QPPORTUNITIES,
which we never otherwise would have had.

And all the OPPORTUNITIES have not passed. Radio telegraphy brought
broadcasting. The latter brought the talking moving picture. ]
while amateur moving pictures came along. They have brought that latest
marvel, full natural colored amateur motion pictures.
colored motion pictures will quickly come from these, and full natural colored

Amateurs are to have golden OPPORTUNITIES in all of them. And it leads
one to wonder which of us, obscure to-day, are to shine with the lustre of a

Let’s keep everlastingly at it, feilows.

And then mean-
Commercial full natural

And then will come radio television in

Pacific Division Convention
Oakland, California, October 11-12-13

ES fellows, the 9th annual convention

of the Pacific Division is to be held

at the Key Route Inn, 22nd & Proad-
way, Oakland, on the above dates and some
program has been prepared. No dry
technical talks, but of course there will be
discussiong. The big motts is a good time
for every one with trips to Idora Park,
where free rides on all concessions will be
had; swimming, roller skating, etc., on one
of the days—the next day at Lakeside Park
where free picnic lunch will be served and
where a number of stunts will take place.

A special trip will be made to San Fran-
cisco where the gang there will entertain
the delegates.

The committee in charge is working hard
to outclass all previous conventions but we
will need your attendance to do this. Come
one, come all—every one will be welcome.

Write 8. G. Culver, the convention secre-
tary, Box 549, Oakland, Calif,, that you
will be present.

— e Strays'gs

Perhaps the simplest way to get a good
musical note would be to paint the set with
phonograph records dissolved in alcohol.

—fBWS
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Adapting Medium and High-Powered Self-
Excited Transmitters for 1929 Service

Some Design, Constructional and Tuning Considerations Involved
By Ross A. Hull*

As a sequel to “Overhauling the Transmitter for 1929,” which appeared in the August QST, this
article treats the particular modifications which are desirable in transmitters of medium or high
It is assumed that the reader will have made a detailed stndy of the preceding article. If
this is not 80, a complete understanding of the present outline will be impossible.—Editor.

power.

O one will deny the existence of a
belief, among radio amateurs, that
a transmitter assembled neatly be-
hind a shining panel and equipped
with a fine array of meters and control
knobs never works quite so well as did the
same apparatus in its early life, spread in
wild confusion across a table top. Nor can

sadly as the power was raised. For a week
or more, the Laboratory was filled with
odors of burning bakelite, hard rubber and
wood, and at times whiffs of smoke drifted
lazily across the tables—but in the end our
pulse had returned to normal, for we had
found that even 250-watt self-excited trans-
mitters can be made to behave in a 1929

ONE TYPICAL HIGH-POWERED SELF-EXCITED TRANSMITTER WITH A

*1929 TYPE”

PERFORMANCE
Heavily built with conductors, resistors, condensers, transformers and chokes of ample pro-
portions, vrovided with High-C grid and plate tanks, and tuned with extreme care, this trans-
mitter behaved admirably hoth in the Lahoratory and when later operated under average

conditions.

In two evenings, when five countries were ‘“‘worked”, the reports—whether we be-

lieved them or not—were all *“‘d.c., crystal-control”.

it be denied that there exists an equally
fallacious belief to the effect that the circuits
and values of a successful low-powered
transmitter will not provide an equivalent
performance when high power is used. We
had built low-powered transmitters which
provided a “1929 performance” but there
was too much of the radio amateur in our
make-up to allow us to approach the appli-
cation of the same ideas to high-powered
work without considerable concern. There
was, it seems, that inborn fear that the per-
formance of our transmitters would drop

*Agsociate Technical FEditor. QST. 1In charge
A.R.R.L. Technical Development Program.

manner with just the same treatment we
had given the low-powered set.

The treatment, as we explained last
month, consisted of installing High-C tun-
ing circuits, making all conductors, conden-
sers, resistors, transformers and chokes of
ample proportions, and tuning with ex-
treme care to keep the grid excitation at
the most desirable value, the antenna coup-
ling at the lowest practical point and the
antenna detuned on the particular side of
resonance which provided the ecleanest
sigmal.

The only serious problem, of course, was
that involved in the use of the High-C
circuits which we had found so effective
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in the low-powered transmitters. Calcula-
tion showed us that we could expect tank
eurrents of the order of 18 amperes if we
employed the capacity-inductance ratios of
the low-powered sets, and much experi-
mental work preceded the construction of
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cannot be followed in any seif-excited trans-
mitter if a 1929-type performance is to be
expected.

The circuit used is the tuned-grid tuned-
plate, selected on account of its mechanical
suitability for use with a long tube having
its grid terminal at one end and
its plate at the other. Other cir-
cuaits could have been used but
with this particular tube they
would not have permitted the
same simplicity of layout or di-
rectness of wiring.

< uv 204a
C
0 1».
L1
nIR S
W
e % @ Rz
3
. V) Q l
+ 2000V DC ‘ivacs MY

FI1G. 1.

ILLUSTRATED

1, {2mmid0-pufd.
densers.
C3~—440-upfd. variable condinsers
capacity for the High C circuits.
(‘4-=330- or 250-ppfd. iuning condensers.
E: —100-unfd. fixed by-pass condenser
e 2000-1nfd.
volt rating).

fixed filament by-pass

R1—100-ohm center iap resistors, A center-tapped filament

transformer can be used instead.
R2-—Heavy duty 10,000-ohm grid leak.

frequency cree

THE CIRCUIT OF THE TRANSMITTER

variuble antenna or feeder tuning econ-

connecied across the
tuning condensers used to provide ndjustable “lumped”

(5,000-volt rating).
6—100-unfd. fized grid condenser (5,000-voit rating).
eondensers

T.eaks rated at 75
watta or less asually will heat appreciably and cause

TANK CONDENSERS

The wvariable condensers
throughout are of standard types.
Many types of pie-plate, copper
disk and copper tube condensers
for the tank circuits were built,
and still more designed, but con-
siderations of compactness and
simplicity invariably brought us
back to the use of the standard
types connected in parallel to
give the necessary capacity. We
admit, however, that there is a
splendid field of endeavor in the
evolution of cheap and effective
“home-brew” fixed or adjustable
tank condensers to be added in
parallel with existing tuning con-
densers. The most important
requirements will be the use of

(2,500

R.F.C—160 turns of 26 gauge D.C.C. wire on & %" diameter
form.

This circuit was used in the transmitter under discusaion

in preference to the Hartley or Colpitts merely because of

its particular adaptability to a tube having its grid terminal

at one end and its plate at the other. Any une of the many

satisfactory keying methods which have been described fn

heavy copper sheet for the plates,
and pyrex glass, high quality
hard rubber or well dried wood
for the insulation; the use of
heavily-soldered connections to
all plates, and the provision of

Q8T can be used.

tank circuits in which the losses were low
enough to be justified without question by
the improvement in performance.

A TYPICAL TRANSMITTER

The final transmitter, built at the comple-
tion of the experimental work to provide a
typical example of the manner in which
the high-powered transmitter should be re-
modeled for 1829, is that illustrated in these
pages. We will first describe it in detail
and then proceed to a discussion of the man-
ner in which the same principles could bhe
applied to transmitters of other types.

A UV-204-A tube was selected for use in
the “sample” transmitter since it is the
largest tube readily available to the amateur
and so is the tube most suited for use in
a 1929-type high-powered outfit. A great
many amateurs attempt to build a snccess-
ful hlgh powered transmitter by using a
UUX-3562 or similar tube running at four or
five times its rated power but there is not
the slightest question that this procedure

some means of halving and quar-
tering the capacity so0 that it
may still be used on the highest frequency
bands. In both the grid and plate circuits of
this transmitter, a Cardwell Type 199 con-
denser is run in parallel with & Type 147B,
the former used for tuning adjustment, hav-
ing & maximum capacity of 3380 ppfds., and
the latter used as an adjustable iumped ca-
pacity, contributing 440 pufds. The two feed-
er or antenna condensers are of the Type
147B. “Double-spaced” condensers zre all
that are necessary for the plate tank of a
tube supplied with 2000 volts when a High-
C circuit is used. Where plate voitages of the
order of 500-1000 are used the bpacmz used
in good receiver-type condensers is satisfac-
tory. In the grid circuit the voltages are
still lower but it was still found worth-while
to use “double-spacing’” where the plate
voltage is of the order of 2000 volts.

INDUCTANCES OF UNUSUAL PROPORTIONS

The grid and santenna inductances are
wound with %" copper fubing, this be-
ing of suitable size for the currents
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flowing in the circuits in which they long periods at higher power than the rating
are connected. The plate coils, how- of the tube, for both of them, under such
ever, are of much heavier construction. conditions, heat appreciably. Experiment

Our first plate tank had an inductance of
the same 1,” copper tubing as that for
the grid and antenna coils, the temporary
connections to the condensers being made
with clips heavily soldered to cables of
about the same diameter as the tubing.

with High-C circuits covering the widest
practical range of values and dimensions has
led us to recommend that plate and grid
tanks similar to those of the ftransmitter
under discussion be used in cases where the
input power is between 100 and 400 watts.

THE

“250-WATT” TRANSMITTER AS SEEN FROM ABOVE

At the right is the grid unit comprising the tank circuit with its two variable
condensers in parallel, and the heavy duty grid leak immediately behind them, Of
the four fixed condensers arranged in a group, that on the right is the grid eon-
denser. On the left of the group is the plate circuit by-pass condenser, the remaining two
gerving as the filament hy-pass. On the left side of the transmitter is the High-C
plate tank, with its unusnaily heavy inductance, and the antenna tuning unit. To
the right of this plate unit the radio irequency choke can be seen,

After a run of a few minutes the conductors
heated to the point where solder is liquid
and the whole thing fell apart. The plate
coils eventually decided upon as the mean
of efficiency and clumsiness are of % tub-
ing, the ends, as in the case of the other
coils being sweated into copper lugs of the
type used in power switchboard wiring.
The plate and grid coils are attached with
machine screws and wing nuts to %” wide,
copper strips which serve also as the con-
nectors bhetween the two variable conden-
sers. 'The exact arrangement of this mount-
ing can be seen in the photographs. The
antenna coils are mounied in a somewhat
similar fashion on brackets projecting from
the two series condensers. The important
points to observe are that the plate and
grid coils are mounted directly on the con-
densers, g0 avoiding any long leads; that
the connections between the coils and con-
densers are of heavy construction with large
contact areas, and that the mountings are
sufficiently substantial to avoid the possi-
bility of vibration of the coils unless they
are actually struck. It might be admitted
that even the plate and grid coils of the
present transmitter could be improved upon
if the transmitter were to be operated for

For inputs greater than these it is sug-
gested that %" outside diameter tubing or,
preferably, % ” wide, heavy copper strip, be
used for the plate coil and 33" tubing or
12" strip for the grid. In all cases the leads
to the tank condensers should be of similar
conductor to that used in the inductance
and some heavy clamping device should be
used for the counnections. Clips simply will
not serve the purpose.

Further comment on the constructional
details of the transmitter are hardly neces-
sary for the minor points can well he
gleaned from a study of the circuit diagran
and the photographs. It can be said, how-
ever, that it is not suggested for one moment
that the transmitter represents the acme of
mechanical and electrical perfection, It is
presented merely as an example of the
simple modifications necessary to equip the
amateur transmitter with High-C tanks,
mechanically rigid construction and, as the
outcome, the ability to produce signals of
1929 standard when tuned correctly.

REBUILDING EXISTING TRANSMITTERS

In guite the majority of present-day ama-
teur transmitters, complete re-construction
would not be necessary in order to modify
them in accordance with the ideas set out
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herein. In a Hartley transmitter employ-
ing a UX-582, for instance, the only import-
ant changes might well be in the mounting
of the tube so that its grid and plate leads
are convenient to the plate tank, the addi-
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Aside from these matters, the attainment
of a 1929 signal with the self-excited CerU.lt
will most certainly mean the dumping of
a.c. or “self-rectified” plate supply and the
installation of some form of rectifier or a
generator. At the moment, sad to

s

relate, the only truly practical
rectifier for the UX-852 or V-
204-A is the mercury arc, but we
are fortunate in heing able to
hint that it may not be long be-
fore this condition is effectively
reraedied.  The filter system is
still to be a problem but the im-
provement in the plate-voltage-
vs.-frequency characteristic af-
forded by the use of High-C
tanks will simplify the matter to
a considerable degree. We dis-
fike the idea of talking results
and so leaving ourselves open to
rnisunderstanding on the part of
the more literal-minded readers,
bhut in this connection we cannot
refrain from mentioning that the
transmitter illustrated on these
pages, supplied from a mercury
arc rectifier and equipped with a
2 ufd. condenser as its only filter,

A “CLOSE-UP” OF THE PLATE TANK AND

TUNING UNIT

in the |mmedhte foreground is the 440-pufd. variable con-
capacily, ud]ustable for the various
Behind it, and connected in parallel with it,
strip is used for
all connectiona in the tank, the inductances heing attached to
machine screws and wing nuts.
varied by

denser providing *°
frequency bands.
is the main tumng cand

‘lumped”’

Heavy copp

the tank condensers with t1"”
Coupling hetween the plate and antenna coils is
wwinging the latter on its mounting.

tion of & second variable condenser in
parallel with the existing plate condenser.
and the provision of a new set of plate coils
with suitable heavy mounting and connec-
tions on the condensers.

In a Colpitts transmitter the same process
would apply, the particularly important
point in this case being to remember that
the “bridge condensers” and the condenser
joining the two coils in the “split Colpitts”
all must be considered as tank condensers
and so must not only be proportioned to give
the required total capacity across the coil
but should be of a high grade, air dielectric
type. Small mica dielectric condensers could
not be used effectively in these roles.

Of course, in zll probability, the altera-
tions also would involve a general clean-up
of wiring, a stiiffening of the antenna coil
and its mounting, and some re-rigging of
the amtenna to avoid appreciable vibration
or swinging. Then, it may mean installa-
tion of a separate filament transformer to
avoid filament-voltage fluctuations during
keving or the use of a separate power out-
let for the filament supply if a filament
transformer is being used and fluctuations
still oceur.

ANTENNA

can produce a piercing “d.c.” note
on which modulation can he de-
tected only by the hypercritical
observer.

ADJUSTING FOR A 1929 PER-
FORMANCE
The tuning process for the
high-powered transmitter is
similar to that described last
month for the low-powered setf, the chief

R

THE TYPE OF PLATE INDUCTANCE S8UGGESTED
FOR USE WITH INPUT POWERS GREATER THAN
400 WATTS

Built of 24" thick copper strip 35" wide, inductances
of this type proved satisfactory in the High-C pilate
tank even at the highest possible input to the tuhe.
Careful comparison with the %4” copper tube in-
ductances, however, revealed no improvement in per-
formance that would justify their use with input
powers less than 400 watts under normal conditions
of efficiency. Rather, the scarcity and expense of the
strip, and the difficuities entailed in winding it, made
the tubing much to be preferred.

difference being in the observance of ex-
treme care in avoiding contact with any
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metal part of the set. The operator can be
killed suddeniy and very effectively by com-
ing into contact with the transmitter in the
right (or wrong, if you wish) manner.

In the tuned-grid tuned-plate circuit it
is well first to set the plate condensers at
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FI1G. 2. ANTENNA-TUNING ¥S. FREQUENCY

CURVES FOR THREE VALUES OF ANTENNA

COUPLING

In addition to showing a performance similar to
that of the low-powered tranamitter described last
month, these curves provide further indication of
the splendid improvement in stability afforded by
loose antenna coupling. -

some estimated value with the grid tank
condensers at zero. Then, with the antenna
coil removed, the plate voltage (reduced to
about 769, of the rating of the tube) can
be applied, and the grid tank capacity in-
creased slowly until the plate current dips
and then rises to a value about 10% higher
than the minimum. At this point the fre-
quency should be checked, and if it is not
within the band the- process should be re-
peated until it is. At this stage the an-
tenna coil can be coupled loosely and the
antenna or feeder circuit tuned until maxi-
mum current is indicated. If the plate cur-
rent at this point is still below the rating
of the tube, when the voltage has been in-
creased to normal, the grid capacity can
be increased until it has climbed to the
required value, at which time the antenna
tuning should be readjusted. Each change
in the constants of the grid circuit will mean
changes in frequency and so continual check-
ing with the frequency meter will be neces-
sary. The antenna coupling can now be
increased until maximum antenna current
is obtained and immediately it should be
reduced until the antenna current is about
859, of the maximum value, It is at this
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stage that it is so essential to check the
signal with a monitor or “Growler” in order
to observe on which side of resonance the
antenna should be detuned in order to obtain
the cleanest signal znd in order to permit
that final polishing of all adjustments which
is to mean the difference between a good 1928
and a 1929 performance. The monitor will
be indispensable also in deciding upon the
connections to the antenna coil. With
symmetrical current-feed antenna systems
the difference in note with the leads to the
antenna coil connected one way or the other
usually will not be marked but in the as-

GRID AND PLATE INDUCTANCES FOR FOUR
FREQUENCY BANDS

tor the 3500 kc. band Ap and Ag are the coils used,
Abp being 3V%2” inside diameter and Ag 2%%”. Bp
and Bg serve for the 7000 ke, band, Cp and Cg for
14000 ke., and Dp, Dg for 28000 kc. With the excep-
tion of coil Ap the coils are all 234” inside diameter.
The plate coils are of 24” outside diameter copper
tubing, and the grid coils of 14" tubing. All of them
were wound by hand on pieces of iron pipe, This
pracedure is possible, however, only when the tubing
in of the “soft drawn” grade,

symmetrical antenna feed systems such as
the “Zeppelin,” the vertical current-feed an-
tenna or the “antenna-counterpoise” ar-
rangement, many adjustments can be ob-
tained with which one particular connection
must be ohserved. Tn the transmitter under
discussion with the particular antenna used
the shrill “d.c.” note gives place to a heavily
modulated signal just as soon as the feeder
connections are reversed.

The more we tune transmitters the more
convinced do we become that the amateur
transmitter can be tuned about as success-
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fully by watching the meters zlone as an
automobile can be driven in heavy traffic hy
exclusive observance of the ammeter and
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card size, H%” wide x 314" hxgh may go
thru the mails, in the United States and its
possesgions only, with only a l-cent stamp

affixed. ‘When making up your
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QSL cards have them of the ahove
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2.5 dimensions (unless you use the
government 1-cent card) and you
will save ic on each card, Private

n

mailing cards of other sizes still
take 2¢ each. Add this latest in-

[*H

formation to the rates already

8 , ,
=N/ . \
U6 —A s2f ~

4
s

wiven on page 26 of the July, 1928,
issue of QST and save yourself
money.

in
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S8AA, on his new card, has re-

placed all the conventional dotted
lines with the statement “Believe

QUENCY (M<)
F
5 &

V/ANE

it or not! Your ‘Pure d.c. Crystal-
control signals’ pounded in here
B9 on ...
That’s one more stunt that won't

ANTENNA CURRENT (AMPS.)

08— —
N/a
1106

be novel any more.

e @ v @ oy

Al
\

Undesirous of climbing the high

2/
20 30 40 50 60
ANTENNA TUNING (Scale Divisions)

roof of & rickety barn to unhitch

10 . .
his old antenna, and anxious fo

FIG. 2. PROVIDING SOME INDICATION OF THE INSTA-
BILITY ACCOMPANYING LOW VALUES OF
GRID EXCITATION

Curves A, Al were taken with the grid condenser set at the
value which gave mimimum plate current. RSerious frequency
instability was noted and the curves could not be duplicated by
rotating the anienna condenser in the opposite direction. Satis-
factory stability could only he obtained by the uxe of extremely
lonse coupling. Curves B, Bl were taken with that vaine of
grid excitation which gave the rated plate current for the tube
under normal conditions. Much greater freguency stability s
indicated and the frequency carve B could be checked and re-
checked at any point. With still greater grid excitation eurves
C, Cl obtained. The rather flat frequency curve ¢, however,
was accompanied with a considerable loss of output and serions
heating of the tube. The adjusiment was not one which eould
be used in practice. With this circuit the adjustment of grid
“taming” and antenna rcoupling are closely reiated. Yow or
high values of grid excitation require extremely loose antenna
coupling to give satisfactory frequency stability whereas, with
grid excitation of & particular order, the normal antenna coup-
itng can be used and high efficiencies obtained. A study of the
signal in the monitor can be depended upon to reveal this de-

make room for his new one, 1BZJ
hit upon the idea of shooting it
down with a “22” rifle. A single
shot, it is said, sufficed.

YL —¢ And What’s the furthest
place you've ever reached with
your radio?”

Ham— {Wondering whether she
meant transmitting or receiving.)
“Elucidate”,

YL~{She must have been a bit
dumb.) “Never heard of it.”

1BHB, 1ARA

6BWS has built a new § meter
transmitter. The component parts

sirable value of grid excitation.

the oil gauge. We can see no more justifi-
cation in the amateur operating his trans-
mitter without being able to hear what his
signal is doing than in the motorist driving
his car without the ability to see where he
is going. In fact we can forsee the possi-
bility of the introduction of another crime
in amateur radio punishable by Wouff Hong
--that of operating a transmitter without
monitoring it throughout every transmis-
sion. Why, broadcasting stations are put off
the air for failing te do that very thing!

e Straysgs

Save Postage!

Since July 1 private mailing cards, if
they conform to standard government post-

comprise a filament meter, piate
meter, grid meter, antenna meter
and wavemeter. [We used that
this month because we are to talk fre-
quencies from now on.—Editor.j

Gone = - o —

Special Despatch to the Toronto Globe.
{Extra special we'll say) Quebec,—

“Hidden in a shabby street liers has heen
found what is described &3 the moat power-
ful radio set in America, the machine being
in the possession of a 21 year-old Hussian.
With this set Arsene Nelna is said to have besn
in communication with Furapean Capitols for
ibe last two yenrs. ~=e The powerful
radio i8 ecalled a “Kolster Decremeter”,

——— and it i8 the last word in telegraphy
and wireless telephony. With this machine,
it is stated, Nelna has been talking to Paris,
Petrograd, Berlin and London every day for
severn] years. What these messages Are may
leand to startling discoveries."

Why, yes. The “Kolster Decremeter”

may yet be the cause of another World War.
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The UX-860

A Screen-Grid Power Tube
By Harold P. Westman, Technical Editor

menter has recently had a new

youngster of rather husky propor-
tions ushered into its m'dst under the alpha-
hetical-numerical cognomen of the UX-860.
It being a “power” tube, there is no “CX”
or Cunningham designation involved.

The UX-860 is s screen version of the
852, In cases where the 3.3 upfd. grid-to-
plate capacity of the 852 causes trouble, the
860 may be substituted and its reduction of
this capacity to a value of .05 upfd. shouid
be very helpful. It is designed primarily-for
use as a radio frequency amplifier at fre-
quencies greater than 3,000 kes. The screen-
grid does away with the necessity of neutral-
ization although it by no means does away
with the need for proper shielding of the
external circuits.

While it may be used as an oscillator, it
has no particular advantage over the 852 as
such nor is it generally suitable for use as
a modulator or audio frequency amplifier
due to its high plate resistance.

This tube very much resembles the 852 in
appearance. It is of the T type in which
the plate end grid are supported on separate
stems with their leads brought out through
separate seals which insure low capacity and
high insulation. The filament is supported
on a third stem and its leads together with
the lead from the screen grid are brought
out through another seal. As in the 852,
the filament leads terminate in a UX base,
the screen-grid being connected to the grid
terminal of this base.

A thoriated tungsten filament in the shape
of a double helix is supported from a center
rod and requires no springs. The plate is
eylindrical with six fins or wings to dissipate
heat. The screen is of close mesh and is
interposed between the control grid and
plate. It is as high as the tube and is sup-
ported by collars clamped to the filament
and grid stems.

The filament should be operated at its
rated voltage. l.oss of emission may be
occagioned by either overloading or under-
loading the filament. Loss of emission due
to reduced filament voltage is due to too
low a rate of diffusion of the active material
to the surface of the filament. This is ma-
terially hastened - by the application of
abnormal plate voltage sand high plate
current. A .

As with the other tubes employing thori-
ated tungsten filaments, severe overload may
cause a decrease in emission. Providing a

HE long line of radio tubes already
available to the amateur and experi-

large amount of gas has not been liberated,
the emission may be- restored by discon-
necting the plate and screen-grid voltages
and operating the filament at normal volt-
age for ten minutes or more. The time re-
quired for reactivation may be decreased by
raising the filament voitage to 12 volts.
The maximum plate dissipation either as
an amplifier or_oscillator should never ex-
ceed 100 watts. This corresponds to a

cherry red color of the plate. IL.ooking at
/ N Ed.-rg/'/ |
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PLATE YOLTAOR

FIG, 1, SHOWING THE VARIATION OF BOTH
SCREEN-GRID AND PLATE CURRENT WITH
CHANGES IN PLATE VOLTAGE, CONTROL GRID
VOLTAGE BEING ZERO AND FILAMENT
VOLTAGE, 10.

the plate with the filament lighted is apt
to be misleading because of the reflection
of the light from the filament. It is best to
turn the power supply to the tube off and
note the plate color.

The screen voltage may be obtained from
a separate source or from the plate supply
gsystem. The use of a separate source is not
only expensive but does not offer as much
safety as does the second method. If the
plate voitage is removed and the screen volt-
age maintained, the screen current will in-
crease considerably and overload that ele-
ment, destroying it perhaps. On the other
hand, if the sereen voltage is obtained from
the plate supply system, any changes in
plate voltage will aiso result in a change in
sereen voltage and the ratio of the two

will remain about the same, thus eliminating

this danger.

If a resistance of approximately 100,000
ohms bhe placed bhetween the positive
terminal of the plate supply and the screen,
the voltage on the screen will be of a satis-
factory value. When using this method of
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supply, the filament ¢ircuit should not be
opened with the plate voltage on or the
full plate voitage will be applied to the
screen needlessly stressing the seal, etcetera.
In all cases, the impedance between the
screen and filament inust be kept low by
means of by-pass condensers. At no time
should the screen dissipation exceed 10 waits
which as in the case of the plate is indi-
cated by a cherry red coloring.

tInder normal operation, g bias of approx-
imately 200 volts should he applied to the
control grid. When =z Jeak is substituted
for battery bias, its value should be about

Edl750

;
AN

CURRENT {SiLLIAMPERES)
Iy
g

//
0| Tt
C T R R N TR G 435 440
CANTRAL GRID VILTAGE
FIG. 2, EFFECT OF CONTROL GRID VOLTAGE

UPON SCREEN-GRID AND PLATE CURRENT
WITH 2000 VOLTS ON THE PLATE.

10,000 ohms. The value of bias is not
critical and variations to suit particular
circuit arrangements may be made. Both
orid and plate leads are in the form of two

conductors “which should be twisted to-
wether. I only one of these conductors is

used, excessive heating at the seal may re-
sult,

Some characteristics of the tube are given
herewith:

Filament voltage 10,
Filament current 3.25 amperes.
The following values are obtained with
normal plate voltage (2000 volts) zero grid
bias and normal screen voltage (500 volts);
Plate current 70 milliamperes.
Plate resistance 150,000 ohms.
Mutual conductance 1.35 milliamperes/volt.
Amplification factor 200.

Approximate direct interelectrode capacities
(I. R. E. defin'tions).
Plate-to-grid (Filament and

screen grounded) 05 uulds.
Grid to filament and screen 5.5
Plate to filament and screen 00 o«
Maximum operating plate voltages
Modulated plate voltage d.c. 2,000. volts.

Non-modulated plate voltage d.c. 3,000 volts.
A.c. plate voltage (r.m.s.) 3,000, volts.

SEPTEMBER, 1928
Maximum plate current d.c. 100. mils.
Maximum plate dissipation 100. watts.
Maximum screen dissipation 10. watts.

Nominal screen voltage 500. volts.

The filament voltage current character-
istics are the same as for the 852 and are
not. given here. This curve may be found
on page 21 of the May, 1927 issue.

This tube should be of interest to those
operating crystal controlled transmitters or
other types of oscillator-amplifier circuits
at the higher frequencies where feedback is
2o damaging.

As with all other power transmitting
tubes excepting the 852, the 860 may only be
obtained directly from the Engineering
Products Division, Radio Corporation of
Americsa, 233 Broadway, New York City,
New York. To save you the trouble of tell-
ing us that the 210 and 250 are obtainable
through dealers, we should like to point
out that these types are now considered as
being primarily amplifier tubes for broad-
cast receivers and not transmitting tubes
exclusively.

Correction

Au error was made in figure ! in the
article “Some More Ahout the Family” by
A. B. Chamberlain which appeared on page
29 of the July issue. The ordinates should
bhe labelled “T1J Loss” rather than “TU”,
thus indicating a loss of high frequency audio
cnergy due to transmission over a bare cir-
cuit. This is eompensated for by the equal-
izer which has s 0pp «ite characteristics.

________________ o ——

9XL, Transmissions

¢tontinued from Page &}

Friday Evening Sunday Afternoon
$Sehedules Schedules
Central Standard Central Standard

Tim ime
TI":{P Schedule A @chedule B 'Time &chedule C
f £ 3 3
7.0 (42.8) 14.0 {21.4)
7.2 {41.6) 14.2 d"l 1)
7.4 (40.5) 144 (20.8)
7.6 139.5) 16.0 {20.0)
. 7.8 (38.4) 16.0 (18.7)
(31.6) 5.0 (37.5)
September 14-Schedule *° &" October 12~8chedule “A*
16— 14~ e
oy "B” 26— wgr

DIVISION OF TIME

3 minutes—QST QST QST nu9XL,

3 minutes—b second dashes broken every
half minute to give station call
letters.

1 minute—announcement of frequency in

megacycles per second (B.76
megacyeles is sent as “8r7b
MC.”)
If you use these transmissions please send
a note to the BExperimenters’ Section,

AR.R.L., 1711 Park St.,, Hartford, Conn,

%
. . .
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The Zepp

Facts and Figures for the Design of the Hertz Antenna with Two-
Wire Voltage Feed

James J. Lamb*

HE general principle of the two-wire

feeder is as old as the.theory of

electric waves on wires. The Hertz

antenna is 4s old as the theory of
electric oscillations. Therefore this article is
founded on ancient history, and anyone in-
terested in digging deeper into the theory
and mathematics of the thing may do ®o
by looking up the chapter on electric waves
on wires in Fleming?, {edition of 1910), or
in Pierce’s ‘“Electric Oscillations And Elec-
tric Waves.” The latter, by the way, cov-
ers the theory of feeders beautifully,

There are two types of antenna feed in
general use among amateurs today, one be-
ing what is called “voltage” and the other
“current”. The names have not as much
to do with the feeders themselves, as with
the point at which they are connected to
the antenna. The voltage feed system is
coupled in some manner to the antenna at
a voltage antinode (usually at one end)
while the current feed type is coupled in some
manner to the antenna at a current antinode,
usually the center or an odd quarter wave
from one end. The feeder systems are them-
selves of two general types, the first com-
plex in design and suitable for one fixed
frequency. the second wonderfully adapta-
ble to amateur use.

The first system is that in which the out-
put- impedance - matches the impedance
of the feeder system thereby preventing
wave reflection and standing waves on the
feeder wires.? The second, is that in which
the output terminals. are open circuited,
there bheing full reflection and consequently
standing waves on the wires.® The second,
when used as a voltage feeder, is the
familiar Zeppelin, and the one in which we
are interested.

The conventional case of two parallel
wires with their output ends open cir-
cuited and with a non-reflective source of
high-frequency sinusoidal E.M.F. at the in-
put end is shown in Figure 1. In the case
of the two parallel wires as used in amateur
feed systems (the attenuation being negligi-
ble) we shall have maximum amplitude of
current at G at a given {frequency,
(wavelength) when the length L of each of
the wires is equivalent to an odd wmultiple
of a quurter wavelength. The current at
the ends of the wires will, of course, be

1SZ-1CEL
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Section, A.R.R.L.

zero, and the voltage amplitude a maxi-
mum. There will be a phase difference of
90 degrees between the voltage and current
at any point on either wire, due to full re-
flection, and the current at & given point
on either wire will be 180 degrees out of
phase with current at a similar point on the

b L, %,

G

FIG. 1. TWO PARALLEL WIRES WITH THEIR

OUTPUT ENDS OPEN CIRCUITED AND JNPUT

SUPPLIED WITH A HIGH FREQUENCY SINU-

SOIDAY, EM.F. FROM A NON-REFLECTING

SOURCE (‘ FACH WIRE I8 AN ODD MULTIPLE
OF 14 WAVELENGTH LONG

other wire an equal distance from the
source. The field about either wire - will
therefore cancel that of the other, and lit-
tle1 or no electro-magnetic radiation will re-
sult.

If a wire equal in length to an even multi-
ple of a quarter wavelength is now added
io one side, as shown in Figure 2, the rela-
tion of forward to reflected waves remains
the same as in the case of Figure 1, but the
extension is a linear oscillator in free space,
radiates electro-magnetic waves, and he-
comes an antenna. This is one way of ex-
plaining the theory of the two-wire volt-

1. Principles of Wlectric Wave Telegraphy and
Telephony, by J. A. Fleming.

2. Matching the Transmission I.ine to the Antenna,
by Walter Van B. Roberts, QST, Jan. 1928. The volt-
age and current are practically in phase, there heing
just sufficient potential difference between the input
and output terminals to offset the drop in the line. A
neon tube run along the length of such a feeder sys-
tem should glow with practically constant brilliancy
at all points indicating almost constant voitage dis-
tribution.

8. When there is a full reflection from the out-
put terminals, the voltage and current are in phase
quadrature, or 90 dJegrees out of phase with each
other. Standing waves on the wires accompany re-
flection and are indicated by pouints of maximum
and minimum voitage and current. 'Lhe distance be-
tween two points of maximum current or voltage is
iy wavelength and the distance between a point of
maximum current and one of maximum voltage is
14 wavelength. A neon lamp run along the wire
will glow with the greatest hrilliancy at a voltage
antinode and will show no glow at a voltage node.



Now that
tackle the

age feed or Zeppelin antenna,
we have the theory, we can
actual design.

There are three cssential requirements
in the dimensions of & successful “Zepp”,
and these are:

{1) The feeder system must be such
that each wire is equivalent in length to
an odd multiple of one quarter of the wave-
iength being used. In other iwords, the
feeder (both wires as a unit) must be
tuned to the fundamental or an odd muiti-
ple of the fundamental of the wavelength
being used.

(2) The antenna must have a length
equivalent to an even multiple of one guar-
ter wavelength.

(3) ‘The feeder system must be electri-
cally symmetrical.

Since the antenna or radiator is fivst
orected and the feeder system suspended
from it, we will now take up its design and
construetion.

THE LENGTH OF THE ANTENNA

The length «f the antenna or radiator for
a given frequency will not be the same for

QsT
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be operated at frequencies which are har-
monics of the fundamental frequency. or
wavelengths which are *:, 24 or 1/6 of the
fundamental wavelength. Let us suppose

FIG. 3. SERIES TUNING OF THE FEEDER

SYSTEM

that we wish to design an antenna to oper-
ate on the four amateur bands of &.500-,
7,000-, 14,000- and 2%,000-ke. (80, 40, 20-
and 10 meters). The shortest antenna
which may be used is a %:-wave-30-meter
radiator, although it could he made a *:-
wave 160-meter radiator and operated as a
Z/3-wave antenna on 80 imeters. f©ine
meter is 3.28 feet, and the length of the 1i-
wave S(-meter antenna is therefore

3.28 x 80 or 131.2 feet. We make the an-

tenna of this length to start with and lat-

(RS A4 mﬁ—%',"ii,"i% ———l er shorten it, if necessary, after giving it

all  conditions. If it tvuns close to the
1
f If
\,
O)e
N4
FIG. 2. WIRE OF LENGTH EQUAL TO AN EVEN

MULTIPLE OF ¥ WAVELENGTH ADDED
TO ONE SIDE OF THE SYSTEM

in actual practice ¢ is the anienna inductance and
assyciated tuning apparatus.

ground, immediately over a tin roof, near
a grounded gutter-pipe or lightning rod
cable, its natural period (in terms of fre-
iquency} will be lower than that of the
same antenna in the utopian state known
as “free space”. The anterma will not
have to he very far “above ground”, how-
ever, to hecome apparently quite free from
the loading effect of capacity to ground and
the length may therefore be calculated as
for & radiator with zero inductive and
vapacitative loading in free space and later
shortened as may be required. The lowest
freguency at which an unloaded Hertz an-
tenna may be operated is its fundamental.
‘When so0 operated it is a “half wave”, or
its length is equivalent to one half the wave-
iength at which it is operated. Therefore,
the shortest untenna length we may have
is a half wave of the longest wavelength we
are to use. The antenna may, of course,

14 check by the method to he described fur-
ther on.

Having our radiator now prepared for
suspension between heaven and earth, we
are ready for the feeders.

DESIGN OF THE FEEDER SYSTEM

As stated before, the feeder system as a
whole must be tuned ito the fundamental or
an odd multiple of the fundamental for the
wavelength being used. In other words,
the feeder system must be Y -wave, 2,2
wave, 5/2-wave etc. The feeder system
maight be so constructed as to have each
feeder wire e¢xactly e¢quivalent to an
odd multiple of 3i-wave in length, al-
lowance being made for the loading
effect of the input inductance, hut
this would he a tedious process and would
permit operation on one fixed frequency
only. The amateur demands a gystem
which is flexible in adjustment and which
permits ready and rapid QSY from one
band to another. The solution is, then, to
have the g¢ystem tunable, and woreover
tunable in the station itself. This is pro-
vided in the two tuning arrangements
shown in Figures 3 and 4. The series sys-
item is used when the natural wavelength
of the feeder system including the antenna
inductance is slightly above the fundamen-
tal or odd multiple of the fundamental of
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the working wave. The parallel tuning ar-
rangement is used when the natural wave-
length of the feeder system including an-
tenna inductance is above an even multi-
ple of the working wave but less than an
odd multiple. In other words, if the
length of the feeder is such that the
natural wave length of the feeder system
is between % and 2/2 or between 3/2 and
4/2 wave ete,, the series tuning arrange-
ment is used. If this natural wavelength is
between 2/2 and 2/2 or between 4/2 and
5/2 ete., the parallel arrangement is used.
The series arrangement is used when it is
possible to go down to the next odd % and
the parallel when it is desirable to go up
to the next odd . Figure 5 shows some
convenient feeder lengths and the system
of tuning most satisfactory Ior each of the
amateur bands.

It is interesting to note that there are
some particular lengths which are such
that it is impossible to get down to the next
odd Y% wave by series tuning and just as
impossible to go up by parallel tuning. Care
should be taken in putting up the feeders
not to hit upon such a length. This situa-
tion results when the feeders are of the or-
der of 25 feet in length and it is desired to
work on 20 meters. ‘The jump. to & wave
is too much for series tuning. To wpo to
3/2 wave puts more than % wave in the
antenna tank circuit when the parallel ar-

FIG. 4. PARALLEL TUNING OF THE FEEDER

SYSTEM

rangement is used, and very little energy
transfer from the oscillator output to the
feeder input is possible. Increasing the
feeder length to 80 feet, however, permits
parallel tunme; on the 20-meter band while
series tuning is used on the 40 meter band.

The lengths specified in the table shown
in Figure 5 need not be exactly followed, a
variation of a few feet one way or the other
being permissible, particularly on the long-
er feeders.

There is one salient requirement in the
feeder construction. It must be symmetri-
cal, Each wire must be evactlv the same
length as the other. This is partlcularly
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important when the system is to be oper-
ated on the higher fregquencies where a
foot is a considerable part of & wavelength,
and an apparent slight degree of asymme-

T ML L
Mt“’" WIRE . FEET 60m.) | (Bom) | i4om) ) 120m) ) (10m)
120 SER PAR PAR PAR  |SER.ORPAR
20 PAR SER SER PAR  |SER.ORPAR
©J PAR SER PAR. PAR. {SLR.ORPAR
+Q == PAR SER PAR PAR.
30 t--) === SER PAR  |SER.OR PAR
15 t=- (=== PAR SER. PAR,
L 5} === ==:) (SRR PAR SER.
SER -Seres Tirung  PAR - Farallel Tuning  (==-1- Noi Recommensed
FIG. §. SOME SUGGESTED FEEDER LENGTHS

AND RECOMMENDED TUNING METHOD FOR
FACH OF THE AMATEUR BANDS

try would result in a comparatively great
asvmmetrwdi voltage and current distribu-
tion, causing a ioss of a considerable
amount of the non-radiating properties de-
sired in the feeders.

The distance by which the wires should
be separated is not critical in value, al-
though there is an optimum value. They
must be close enough together to give ef-
fective cancellation of their respective fields
and far enough apart so that minute vibra-
tion with respect +o each other will mnot
cause proportionate variation in the inter-
wire electro-static capauty of sufficient
magmtude to cause, in turn, appreciable
variation in the feeder tuning and conse-
quent wobbulation of frequency. A wvalue
of separation which seems to meet these
requirements satisfactorily is 10 to 12
inches.

Since, in most cases, the feeder system is
suspended from one end of the antenna it-
zelf, all unnecessary <weight should - be
eliminated. This means that’ the spreaders
must be of the lightest ohtainable material
suitable for the job, and practically puts
¢lass rods, towel bars and the like out of
the questlon Wooden sgpreaders in the
form of ¥i-inch dowels boiled in paraffin
are quite satlsfagtorv. or ready-treated
pieces of “printer’s furniture”, which may
he obtained in %" by %" by 3 foot strips
from a printers’ supplv or Joh printing es-
tablishment, may be used. Spacers should
he placed about every five feet and rigidly
connected to the feeder wires.

The feeders should be made up of wire
of the same gauge as that of the antenna
wire, because the current at the auntinodes
in the feeders will be of the same order of
value as at the current antinodes in the
antenna. Number 12 enameled solid cop-



36 QET

per wire is quite satisfactory both on this
account and also hecause it possesses suf-
ficient rigidity to prevent its whipping
about in the wind as lighter wire would
have a tendency to. If possible, the feeders
should be supported on the side of the
bnilding, ridge-pole or mast at any con-
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ficient at the point of maximum antenna
current, (resonance) tighten the coupling
between the feeder input and transmitter
output coils, and repeat the tuning process.
The feeder tuning ¢ondenser shouid not
be so adjusted as to give maximum antenna
current and plate input, but should be set
at a point off resonance where
the antenna current is about 356%
of the maximum obtainable. This
will give the stable operation,

{

f

steady frequency and general all-
around operating characteristics
demanded of the antenna system
for 1929 conditions.*

If the series tuning arrange-
ment ig the one required, the
process is the same, both tuning
c¢ondensers being adjusted from
maximum down simultaneously
and kept *“in step”. The fre-

&
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/://
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FIG. 6.
tenna is proper for the frequency at which it
operated,

B---Voltage distribution when the length of the anienna is
too great for the frequency at which it is being operated by

the amount X,
Voltages antinodes.
antinodes by C.

venient point by stand-off insulators, as this
permits stretching the wires taut and also
removes a proportionate amount of the load
from the antenna, ropes and guys.

TUNING THE FEEDER SYSTEM

Our radiator now swings in the afore-
said free space. The feeder system drops
in 2 more or less graceful catenary to the
lead-in bushing and thence to the antenna
inductance with its associated tuning de-
vice. The transmitter is adjusted to the
frequency which we intend to use and is
“rarrin to go”. But before we can get the
desired amount of energy from the output
circuit of the transmitter to the antenna,
the feeder system must be tuned to do the
job.

Take another look at the table of Figure
5, and note the tuning arrangement recom-
mended for the length of feeder we are
using at the frequency on which we are to
work. Suppose it is the parallel type. Set
the feeder tuning condenser at maximum
capacity, (250- or 500-pufd.). Turn on
the filament and plate supply to the trans-
mitter and step on the key. Swing the
tuning condenser from maximum down un-
til the antenna ammeter shows signs of
life and the plate mils climb up to a sat-
isfactory vealue. If the input is not suf-

/

A~-Voltage distribution when the length of the an-
in being

(Loops), are indicated by V, current

quency should now be checked
with a meter, and a slight read-
justment made all around if the
tuning of the feeder system has
unduly upset the adjustment of
the transmitter. ‘The two feeder
r.f ammeters should now indicate
approximately equal wvalnes of
current. If the difference in the
two readings is greater than
about 10 percent, the length of
our vradiator is probably too
great, and a process of pruning is
in order.

S A
I3

CHECKING THE LENGTH OF THE ANTENNA

A short review of the voltage and cur-
rent distribution in the feeders and antenna
under the ideal and abnormal conditions
may be in order. Figure 6 illustrates A,
the voltage distribution when the length of
the antenna is correct for the frequency at
which we wish to operate; and B, the volt-
age distribution when the length of the an-
tenna is too great for the frequency at
which we wish to operate. There will al-
ways be voltage antinodes (loops) at V,
and Vs of both A and B, as these are the
extreme ends of the whole system. This
will always be true when there is a state
of oscillation. A voltage antinode is also
to be desired at a point directly opposite Vs,
and this we have at V. in A. In B, how-
ever, the antenna is too iong for the fre-

{Continued on Page 26i

4. Qverhauling the Transmitter For 1929, by Ross
A. Hull, QST, Aug. 1928. It has been usuxlly found
that & better mnote, denoting more constant f{re-
quency, is obtained with the feeder circuit tuned he-
fow the resonance frequency or with the feeder tune
ing condenser set at a higher value of capacity than
at resonance. Some exceptions have been noted
however, the note being beiter jn several cases with
the tuning condenser set ut a lower capacity value.
This setting should be checked by listening to the
signal via a monitor or shielded receiver.
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The Fifth Age

By W. A. Adams*

AM not going to sa that ham radio is

the bunk, but when you buy & new fifty

watt bottle after using a seven and a

halfer fer a long time and then onli
get one tenth amp less radiation it doesn’t
#o over like 5 R 8 report in South Africa.
Its all right fer these big boys like 6AM
and 6HM to throw the cow’s husband about
radiation don’t count fer nothing, but that
kinda stuff just qsy’s over my head.- [ am
ane o those kind a guys that try to watch
the amp meter move until you almost see
it going around in a circle. That no radia-
tion is o.k., but me fer the big swing on
the ammeter needle, Which all goes to
prove that I was getting mighty disgusted
when after buying a fiftv I found to my
pleasure that I was geiting abt one amp
wid a suction of 200 mills. T had onii been
getting an amp and two wid 80 mills. Boy
I was sure disgusted and I don’t mean
maybe,

When I am sore at my set I usually get
out of the shack and walk around.
this particular occasion I betook myself in
the general direction of 6CLT.

“Sa om,” I gsoed, *what do yon do fer a
amp meter that won’t bedge?”

“What kind you got?” he came back.

“It is .2 Roller Smyth hot wire.” I
answers.

“Just set a candle under it,” he sez, “and
watch her budge. I'll go as far as to bet
you get two tenths more.”

“Aw. Cut the funny grm. I just got a
fifty and I get a tenth less than I got wid
my seven and. [ have tried every thing
from cutting down the counterpoise to put-
ting a couple thousand on the plate. I even
put the R.F, chokes in backwards.”

“Well,” he comes back, “Budgel seems to
get three amps out of his you better try—-."

“Sh!” 1 breaks in, looking out of the
window, “will you gso that neat pair of
ground connections.” We gazed with awe.
“Sa, ain’t that one hot mama. Here is
where I am grw right now.” I jumps up
busts out of the door and continues on my
way. The mean YL was abt a half a block
ahead of me and I aimed to keep that far
behind until I found her grd. About two
blocks more and she speaks to a boyv friend,
and I'll be blessed if it isn’t my old friend
CBY. A hi does the trick and one minute
more and I am qso the hoy friend.

“Who in the world is that mama?” T sez.

¢

AANN, 1148 E. 17th St., Long Beach, Calif.

So at-

jerking my head in the general direction
of the fast disappearing YL. I knew that
CBY was hogtied so no danger from any
qrm.

“That’s Helen,” he comes back,” Don’t
vou know her? &he lives down in your
neighborhnod.”

“1 don’t,” I returned, “hut I sure craves
a qsp. Hw abt it?

“*Sure thing,” he sez, “I will- be over to
vour house tomorrow when she goes by.
Anything to help another ham.”

“(zee your anxious,” I sed, *“do you know
her too well or have I heen (rming you
preity bad?”

“Neither,” he sez, but I was suspicious.
Maybe that fifty was making more noise
than I thought it was. Maybe 6HM was
right after all. Neverthcless he was over
to the shack next afternoon, and aiter he
had exhausted every means of getting more
radiation without putting in a killowatt,
we gsy’'s to the front porch and the YL
comes by. KEverything was working to sked
so far.

As the YL comes by he puts out a nice
od. .
“Hello, Helen,” he sez. Miss Helen turns
around and we become gso. “Sa,” he con-
tinues, “I want you to meet my good friend
Bill or Annie as he is commonly known.”

“Hello, Annie,” zhe sez with a voice that
sounds like crystal control. “I am very glad
to meet you.”

“Your not half as glad as 1 am,” I says
real truthfully. Then an idea pounds in
like a ton of bricks, fer the om is abt as
slow as a bug wid all the weights off.
“Aren't those books awful heavy?”

“Well,” she comes back, “they aren’t very
light.”

“Let me carry them for you,” T sez, “I
was just going down to.the store.” I just
remembered that my ma had asked me to
get a can of prunes the day before, and
gone after them herself.

She looks me over hut I don’t crack a
smile, and she hands them over.

“Sure sorry you have to go so soon.” I
sez to UBY and I begins to walk off wid
Helen. But I notices a smile around his
lips, and so I looked around when we had
rone two or three steps and I see him
laughing fit to kill. Right off I confirms
my suspicions that something is not so good

(Continued on Page 90)
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Synchronism
By C. Francis Jenkins*

having difficulty in rotating their

disc in synchronism with the trans-
initter disc so I should like to make a sug-
westion.

Your disc is probably already mounted
upon 2 motor shaft and if you have an-
other motor it may be left there. If, how-
ever, you have only the one motor, it will
be mnecessary to wount the disc on some
other shaft making sure that the bearings
are well supported and not loose.

Next, cut from the rubber inner tube of
an old automobile tire, a dise about one-

X

/ / Rubber
F/m:/w

ANY of those who are receiving our
transmissions of radio-movies are

SHOWING THE GENERAL ARRANGEMENT OF
DRIVING MOTOR AND SCANNING DISC.

The driving motor shaft should be at the same
level ns the shaft on which the disc is mounted so
as to reduce slipagz. The motor is mounted at an
angle to the scanning disc so ihat it will usually be
smaller than the hreadth of the motor.

fourth the diameter of wvour xcanmng dise.
For # 48-hole, 12-inch disc, a 3-inch rubber
disc will be_ about right. 1’ut this dise be-
tween a pair of 2-inch diameter flanges that
are to be mounted on the motor shaft.

The motor should then be mounted on 2
board that can slide between gulde strips
on the platform that holds the scanning disc.
The position of the motor should be such
that in the case of a 1725 r.p.m. machine to
drive a disc at 900 r.p.m., the friction wheel
should touch the disc at a point about three
inches from the center. Now, by means of
a screw adjustment, the position of the
motor board may be shifted so the correct
speed is obtained. As the friction disc ap-
proaches the center of the scanmng dise, the
speed of the scanning dise will increase.

It is not advisable to use more than two
friction dises cut from the average thick-
ness of inner tubes and in most cases, one
thickness will be best. Although the disc
will chatter a bit at starting, it will be
found quite simple to obtain and hold
gsynchronism after the disc is up to its run-
ning speed.

* 1519 Connecticut Ave,, Wash.,, D, C.

Don’t use & rheostat in the driving motor
circeuit to control its sveed; let it run at the
speed for which it was designed as this
w.ll result in greater constancy. Most any
size of motor will do providing it is not too
small; a £/20th, 1/16th or 1/8th horsepower
tnotor revolving at about 1725 v.p.m. will
work well with scanning dises up to 12 or
15 inches in diameter,

@
@

Radio Set Tester

N this day when thc average radio re-
ceiver is operated from a variety of
sources, employs tubes that differ wide-
Iy in their characteristics and ecircuit ar-
rangements that are vastly more complex
than one would have thought practical a
few years ago, the lot of the trouble shooter
or repair man is certainly not one that is
envied by many, Upon him devolves the

problem of keeping the ultimate consumer
happy and content with his purchase, for.
even the best of sets fall heir to ills most
of which are minor bhut many of which
have possibilities of developing into prob-
lems of major }i‘mportance.
the

What is more

valuable for repair man than test

equipment which will allow him to put a
set through its paces in the shortest amount
of time? The diagnosing of trouble should
be but incidental to the correcting of it.
The instrument shown in the illustration
is a versatile device that may be used to
check almost zll parts of any modern re-
ceiver without the use of a great deal of
thought or time on the part of the opera-
tor. Tt is equipped to measure direct volt-
ages as high as 600 or less than a volt, re-
gardless of whether they are obtained from

(Contlinued on Page Tv)
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Remodeling the Traffic Tuner for 1929

Opening up the scale of the Autodyne not only for this year but for
next vear’s conditions

By Harold P. Westman, Technical Editor.

set that the receiver to he described is

not the result of the organized “Techni-

cal Development Program” that is be-
ing prosecuted by the League. It is merely
my own opinions as to some receiver char-
acteristics that should be desirable for op-
eration primarily in 1929 but with a
thought towards making the set satisfac-
tory for the remainder of this year. When
the transition occurs, a comparatively
small amount of work will allow the tun-
ing ranges to be modified to meet the newer
conditions.

We are at present doing practically all
of our communicating within three bands:
the 3500-, 7000- and 14000-ke, bands in
which there are a total of 3500 kilocycles.
What is left of these in 1929 will encompass
but 1200 kilocycles and it behooves us to use
all the territory open to us. Our 1750-ke.
band will contain 285 kilocycles and while
transmission over large distances when em-
ploying low-powered transmitters is not as
rood there as it is in the 3500-ke. region, it
should be very satisfactory for distances not
in excess of 250 miles or so. Traffic net-
works, where the distance between stations
is small, could be established there and the
reduction in the amount of interference en-
countered should help considerably in get-
ting traific through. Any receiver suitable
for 1929 should, then, be capable of cover-
ing the 1750-kec. band as well as the other
three more popular ones.

Our new 28000-kc. band has offered some
possibilities, in that communication over
comparatively short distances has heen es-
tablished. We would be very foolish not
to make. extensive tests to determine just
how effective these frequencies are for our
purposes. This gives us five bands that
must be covered if we are to make ready for
1929 conditions. While it would be nice to
cover also the 58000-ke. band, this does
not seem to be thoroughly practical from
a constructional point of view. and it would
seem best to huild a separate receiver (prob-
ably of the double-detection type) for this
hand.

The simplest method of constructing a
receiver to cover all five bands would be to
use a size of condenser that allowed that
band to be covered which required the larg-
est capacity range and let the other ranges
fall where they may. However, there wasde-

IT should perhaps be stated at the out-

scribed in the April, 1927, issue of QST,
under the heading of “A Traffic Tuner,” a
receiver that spread each band over prac-
tically the entire tuning dial scale. After
handling such a set one simply hates to
o back to receivers which resemble a New
York subway. The subway gives you lots
of space between trains but precious little
within them; so does the average set treat
the amateur bands. ’

As the name implies, the “Traffic Tuner”
was primarily devised for the benefit of
the traffic handler who must be capable
of making and keeping schedules even
though conditions be poor. This requires
a set that spreads the particular band in

FIG. 1. ALL PRETTIED UP

which operation is desirable over a large
portion of the tuning dial so that tuning,
even with a comparatively fast motion dial
which allows the band to be searched quick-
ly will not be abrupt and critical. In the
second place, the regeneration control must
not have too great an effect upon the. tun-
ing. Thirdly, it should be possible to log
signals and assuming that the signal fre-
quency has not been changed to be able
to go back and pick them up without wast-
ing too much time. Sensitivity and stability
must, of course. not be sacrificed.

A receiver built with these points in mind
might answer many of our 1929 troubles
and if it didn’t, it would at least give us a
start towards meeting them. That in it-
self is well worthwhile.

The older tuner employed a conventional
tvpe of tuning condenser which goes from
minimum to maximum capacitance with u
rotation of 180 degrees. In this one, a Na-
tional “equicycie” condenser which is rotated
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270 degrees to cover its range is used. A

gain of H0% in dial space results.

The capacity change needed to cover the
1750-ke. band as indicated by the tables in
the Handbook is several times that required
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agsemblies which will be used for the higher
frequency bands ewmploys a single stator
plate and exposes one side of it to the first
rotor plate. The spacing between these two
plates is very important and it should be
usted so that with the proper

¢ it just covers the 14,000-ke.
imnd with enough overlap to take
care of capacity effects due io
antenna ecoupling which may be
changed and which shifts the
tuning slightly. In the particular
set being described, more overlap
was allowed than is absolutely
necessary o that there should be
o ereat difficulty in duplicating
ihe anges  even ghoup:h the
capacity effect of the wiring, ete.,
should differ by miuch in other
sets. As a rough adjustment
when reassembling the condenser.
make this spacing the equivalent
of the thickness of eight QST

THE INNARDS.

a
The clip that is holding onto ihe tie rod of the tuning con-

denser is cunnected to the larger section.

are (o be used, it is clipped onto the machine screw supporting
The antenna tuning coil is not

the smaller capacity section.

shown,

to tune across the 14000-ke.

ferent ranges are necessary. For-
tunately it is a simple maiter to
convert the National condenser for
the job.

There are two types of National
aqui-cycle condensers. The older is
the one which is built into the set
while a photograph of the newer
type is shown separately. The
plate shape and spacer thickness is
the same for both types so no trou-
ble should be encountered from
this angle. The main difference is
in the type of frame used to sup-
port the plate sassemblies.

In converting the unit for use in
this receiver, the stator plates are
removed as well as the rods on
which they are mounted. It wiil not
be mnecessary to take the frame
apart for this operation unjess
the threading on the rods does not
extend far enough to allow one end
of the rod to he worked hack
through the insulating piece.

The rods removed may he cut in

band.
makes the use of a single capacity range
rather hopeless and two condensers of dif-

pages. The final adjustment will
be made when the set is in opera-
tion.

The other section of the con-
denser may consist of & single
plate or if double apacing is
thought desirable two stator plates
should be used. 1t is mounted on a pair of
inachine screws and placed between two of
the rotor plates. For convenience in wir-

‘When hoth sections

-

This

5
v A= 0T im0 AMP
FIGURE 1. THE SCHEMATIC IMAGRAM OF THE SET.
0 nufd, variab'e,
Descrihed in tesi,
~—Pescribed in text.
—180 unfds.
C5—2000 unids,
Co—.1 uflds.
RI—7 mexs.
R2—10 ohims our more,
R2~—~Frost 50,000-ohm ‘:ariable.

It4—.1 10 .25 mexs.

R&~—Frost 500,000-0hm variable for volume controt.

£.1 will vary to suit the antenna and L2 and [.4 are described
in the text.

half and employed to support

the two mew stator assemblies or alse ing, the smaller eapacity section iz as-
they may he vweplaced by four 6/32 sembled to the bhack of the unit and the
round headed brass machine screws other at the front nearest the panel and
about 1% inches long. One of these dial. The smaller section will be wired into
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the circuit permanently while the larger
section will be connected ucross it for the
1760-ke. band. A swilch could he con-
structed for this change but would probably
result in mechanical difficuities. 'I'o simpli-
fy matters, a piece of flexible wire was
connected to the larger section stator plate
and the clip on its end may be snapped onto
the machine screw supporting the statow
plate of the smaller section or onto the
frame of the condenser thus grounding the
targer section when it is not in use. It
makes a workable and practical arrange-
ment involving the use of no great amount
of mechanical ability or equipment as might
a more beautiful appearing switch. There
is no need for its being operable from the
front of the paunel because it will need to be
shifted only when it is desired to receive

'HE NEWER TYPE OF EQUICYCLE CONDENSER
AND HOW IT IS CONVERTED FOR THE JOB,
It shows the larger capacity section ar consisting
of two stator and three rotor plates with double
spacing. 'This section may consist of just one xiaior
and two rotor plates with normal spacing. Neuither
i8 it necessary to remove ihe unused rotor piates,

on a different band and as it is necessary to
change coils when making such a shift, no
hardship is imposed by vequiring that the
~lip also be changed.

‘The only other point to be discussed con-
cerning the condenser is the use of the Ham-
marlund “neutralizing” condenser. This
allows a band that is either above o below
the U. 8. bands to be covered so that, for
instance, those foreigners working around
8330 kes. may be received.

The circuit diagram is given in Fig. 1.
It will be noted that the antenna civcuit is
tuned after the fashion described by R. B.
Bourne on page 36 of the August issue. It
allows the antenna tuning and coupling to
be varied independently and if capacitive
eoupling is to be employed for the 1750-ke.
band it is of great help in building up the
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zignal strength. What is more important,
it helps on the signal noise ration. A large
tuning condenser is used and the coil should
he of such dimensions that the antenna cir-
¢nit will tune over the 1750-ke. band. Har-
monic tuning will be employed for the higher

THE 1't1,00 COIL FORM WITH THE 71000-KC.

WINDING ON IT IS AT THE LEFT OF
THE CONDENSER

{requency bands and the coil will not have
to be changed for them. No switching ar-
rangement has been provided for discon-
necting the tuning circuit other than the
use of an extra binding post. If such is
desired, it may be installed without a great
deal of trouble. If a very long antenna is
used, the tuning coil and condenser may
be connected in series by connecting the
coil across the two autenna binding posts.
The antenna coupling condenser consists
of two small brass plates. One is some-
what larger than the other (it happened
to be available and was not cut down) and
the smaller is approximately % inch sqguare
and is soldered to a piece of heavy bus bent
in the form of a “U”, the sides of which
pass under the head of a binding post.
Spacing up to an inch and a quarter may be
had. Coupling should be made loose and
the iwo stage audio amplifier velied upon
for obtaining good signal strength. The
looser the coupling the less effect will the
antenna tuning have upon the calibration
of the tuning dial and the less need there
will he for using the regeneration control.
The coils are wound on Pilot forms, one
of which is shown nextto the tuning ¢on-
denser. When using such small tuning ca-
pacities, one really begins to appreciate
the tuning etfect the tickler coil has upon
the circuit. In the 14,000-and 28.000-ke.
bands. it is possible to shift the tuning
very materiaily by changing the number of
tickler turns by one, this with tickler coils
of No. 30 s.s.c. wire. The tickler seems .
to give the smallest effect on loading the
secondary circuit and detuning it when the
least number of turns is employed. The
eoils were wound about % of an inch below
the filament ¢nd of the secondary winding
and the turns reduced one at a time until
the circuit would not oscillate aver the en-
tire range of the tuning condenser. After
the minimum number of turns was obtained,
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the winding was shifted away from the
secondary until the loosest coupling was
obtained without causing the regeneration
cantrol to hecome cranky and irregular. The
result is a smooth control of regeneration
with very slight detuning effect. The use
of a large coil with looser c¢oupling causes
greater detuning.

The use of a 2000-uufd. by-pass condenser
hetween the bhattery side of the tickler coil
and filament helps materially in the prob-

T L]
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FIGURE 2. THE TUNING CURVE FOR
THE 3500-ke. COIL

It shows how the number of dial divisions for a
given range will change depending npon the particu-
lar end of the scale being used.

lem of regeneration. A small condenser in
this position makes it necessary to increase
the size of the tickler coils with its ac-
As the size of the by-
pass condenser is mcreased, it tends to by-
pass more of the higher audio frequencies
because it is in shunt of the primary of the
audio transformer. While this may be dam-
aging to quality in a broadcast receiver, it
can be considered as an assistance in a set
for receiving telegraph signals in that it
tends to reduce the hissy background. It has
little or no etfect upon signals in the lower
audio range to which they are usually
heterodyned.

Diry cell tubes of the ‘99 type are used.
Since they have been equipped with long
terminal prongs that make decent contact,
they are not half so troublesome and are
first rate as oscillating detectors for high
frequency work. Fringe howl has been
cured as usual by shunting a .1 or .25 meg
leak across the secondary of the first audio
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transformer. The transformers are de-
signed for music and so we are not dis-
criminating against a large percentage of
the signals on the air. Separate B leads
are provided for the two audio amplifying
tubes so that on nights when the static is
very bad, the plate voltage to the first am-
plifier tube may be dropped to a volt or two
and thus by its limiting action, one to one
ratio between the signal and static can be
obtained. This is a stunt that has been
mentioned before in )ST and was recently
suggested again by Paul G. Watson of West
(Chester, I'a. The phone cords do not come
to the panel at all and, therefore, won’t ali-
ways be getting in the way.
(loil sizes are as follows:
Degrees to

Number Turns c¢over hand
il Range S ickler 1428 1929

Rand in kes.

(500-2000  1895.2055 9 106 40

$5000-4000 33;1 4027 7] 116 116

.nnﬂ-ROun RO 10 4 133 2t
9755 4

14000-16000 13510 16300 4 114 11
11760-13640 4

2%000-30000 27650-30380 3 40 40

The 6579-8000-ke. and the 11760-13640-

ke, ranges are obtained with the shunt ca-
pacity in the circuit while the nther ranges
for the same coils are obtained without the
shunt condenser. The value of this con-
denser is determined by shunting it across
the tuning condenser and increasing its
capacity until when with the tuning con-
denser at about 10 degrees, the frequency
iz slightly below that obtained when there
is no shunt and the tuning condenser is set
at 150 degrees. Tt would, perhaps, berter
be adjusted with the 14000-ke. coil which
band is covered without the shunt capaci-
tance in the circuit.

The secondary coils are wound with No.
26 d.e. e, wire excepting in the case of the
1750-ke. coil which is wound with No. 30
s.c.¢c. which is used for the tickler coils.
The ticklers are close wound and are spaced
about & from the filament end of the sec-
ondary windings. The 1750- and $500-ke,
coils are c¢lose wound while the spacing be-
tween turns of the 4000 and 14000-ke, coils
is the diameter of the wire used. In the case
of the 28000-ke. coil, it was found necessary
tp wind the secondary coil with about %"
spacing between turns and then wind the
tickler coil hetween the turns. If the tickler
were wound below the secondary in the
usua fashion, it would probably call for at
least two or three more turns which would
require that the number of secondary turns
be reduced still further.

Fig. 2. gives a typical tuning curve. It
happens to bhe for the 3500-ke. band but
is similar for the other range. The thing
to be pninted out is that the number of
divisions of dial space to cover a band

{Continued on Page 68)
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Washington Developments

Commercial Assignments in Qur Bands;

Amateur Calls Changed; Amateur Extra

First Class Operator’s License Restored.

E have previously mentioned in
QST that 21 channels between
7300 and 8000 ke. {part of our
present “40-meter” hand) and 27
vhannels between 14000 and 14400 ke. (in
our present “20-meter” hand) have been as-

signed to commercial interests by our Fed- -

eral Radio Commission, because these will
not be amateur frequencies after January
first and because United States stations will
not get the use of them if they do not start
now. Construction permits have been is-
sued for the use of many of these channels
and it is now expected that many of the
stations will be in operation before the end
of the year. This applies particularly to
the Radio Corporation group. R.C.A.
channels on which operation prior to Jan-
uary 1ist is likely are: 7400, 7415, 7520,
7715, 14800, 14830, 14920, 15040, 15430,
15460, 15490, 15970 and 16000 ke. As these
stations one bv one come on the air we shall
find our operating territory gradually re-
duced, but by the same token the foreign
commercial stations now operating in the
ranges 7000-7300 and 14000-14400 ke. will
be moving out, for they must be clear of
our 1929 bands by the first of the year.

NEW AMATEUR CALLS

__As anticipated in our August issue, page
55, the Radio Division of the Department of
Commerce announces that, cffective Octo-
ber 1, 1928, all amateur, experimental and
training school station calls are changed by
prefixing the existing call with a letter to
indicate nationality, as required by the
Washington Convention. The prefix for
stations in continental United States is
“W?”, while for those in distant territories
and possessions it is “K”, to permit dis-
tinguishing them from continental (:al_ls of
t_he same district. Quoting from the Radio
Service Bulletin for June 30th:

While the requirements of the ¢onvention are not
actually effective nntil January 1, 1929, it has been
dermed advisuble to change the call aignals effective
Octoher 1, next, as the Division desires to show the
new signals in the annual list of Amatcur Radio
Stations of the United States, edition June R0, 19238,
rather than to change the calls efieclive January 1,
1929, and publish the new calls in the June 30, 1929,
edition.

‘Cherefore, beginning that date, all stations in the
classes above named within the continental limits of
the TInited States are hereby ordered to add to their
cull signals the letter “W', and those in Alaska,
Hawaii, Porto Rico and the Virgin lslands, should
add the letter “K”. These letters should precede the
cull signal; for example, station 4ABC, if within the
»antinenta! limits of this country, becomes W4ABC
and, if in Porto Rico, becomes K4ABC. .

It is important to note that the prefixes

“W?” and “K” are wot to be wused before
Qctober first. On that date, however, their
use commences, with the old intermediate
“de” and the abandonment of “nu”.

In passing, let us mention again that
every amateur ought to subscribe to the
Radio Service Bulletin. It contains much
important information. It cost shut 25c per
year (stamps not accepted), from the
Superintendent of Documents, U. S. Gov-
ernment Printing Office, Washington.

Aside from the fact that Canada is go-
ing to use the letters “VE”, we have no re-
liable information on the prefixes that oth-
er countries will use for their amateur calls.
As it does not seem likely that we will have
a complete list before the year is out, we
print below the international table of allo-
cation of call signals from the Washington
(Counvention. Nations are obliged to select
some letter or letters from their assignment
to use as a prefix to amateur calls, but we
can not tell at this date what they will be.
Where a nation is given all combinations
beginning with a given letter, as in the case
of “W” for the United States, that single
letter will suffice; but where a letter is par-

titioned amongst several countries, like
“Z”, two letters will be necessary. One
cannot say to-day, for exampie, whether

New Zealand amateurs will use the preiix
“ZK”, “ZL” or “ZM”. This list, therefore,
is of no aid in making calls but will be help-
ful in determining the identity of calls

heard.

JPortuguese calonies
Portugal

Roumania
Uruguay
Monaco

Germany
B L)
Lrish Free State
Liberia

fisthania

Ethiopia

France and colonies and protectorates F

Great Britain .......ocieenn G
HUNGary . covvenonsecnen BAA-HAZ
Switzerland HBA-HBZ
Feuador ......... HCA-HCZ

Republic of Haiti

Dominican Republic .. ... HIA-HIZ
Republic of Colombia ..... HJA-HKZ
Republic .of Honduras ........ HRA-HRZ
Siam ceiiniiririeieee. HSA-HSZ
Italy and colonies X

Japan ....ceiaiieiaanins .[

United States of America ... K
NOIrWAY tvvvrrnnerrniessirnnanasennnns

LAA-LNZ
Argentine Republic ;
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Bulzana

eolonies

Belgium #nd
D OUA-OZZ
PAA-PIZ
I’JA PJIZ

Brazil
Surinam
. 8. &
i emm Cereeaaes .
}wpubhc of Panama
Lithuania
Sweden ...,
Poland

PZA-PZZ
. RAA-RQZ,
RVA-RVZ

seae

K‘urkev
lceland ....
{yuatemala

Costa Riea ...

Tearritory of the .

Hedyaz ...... UHA-UHZ
Dutch ¥ndies UIZ-UKZ
Tuxemburg ......... ULA-ULZ

oats and blnwnes UNA-UNZ
. Ll()A 702
.. VAA-VGZ

Kingdom of the Serhs
AUStrigs oioe.s.nn.
Canada ...
Commonwealth
Newfoundland
British colonies and protectorates ....
British Indies ........cooiiiiiiiiiie,
IInited States of Araeriea

Afghanistan
New Hebrides ...
Iraq ..ol

Free City of Danzig
Nmarauyzua
Republic of EY balvaan
Venezuela ...
Albania  ......
New Zecaland

Paraguay
Union of South Afriea

EXTRA CLASS LICENCE RESTORED

Attention is here called to the kind
restoration, by the Radio Division, of the
Extra First Class Amateur Operator
License. All Supervisors of Radio are now
prepared to issue this license. For further
particulars our editorial this month should
be consulted.

TELEVISION FREQUENCIES

Tt is expected that a generation ovder will
issue from the Federal Radio Commission in
the very near future, authorizing amateurs
to experiment with picture transmission
and television transmission within the fre-
gquency bands 1715-2000 ke. and 56.000-60.-
000 ke, (the “160-meter” and “5-meter”
bands) but within these two bands only.

WGP
W4AHN
WiAHQ
WAAIN
WiJR
WAAAH
WAAHT
WiAHW
WAAHX

John Me(aa

Pdui Rrake

Yernon V. Story

John . Cauthen

{eeil L. ‘Thomas

Busii Payne

Hardy D. Carl, jr.
Francis M, Greene
Elmer MeCurdy Prather
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This has no reference to the frequencies
used hy broadecasting and experimental sta-
tions for popular consumption, but refers
only to transmissions by amateurs them-

THE GOVERNMENT CALIL BOOK

Amateurs are not adequately supporting
4he very splendid call book, List of Amateur
Stalions of the United h/(l(‘*’& published an-
nua]]v by the government for the modest
sum of twenty-five cents, Only about 5,000
copies are sold annually, With 17,000
amateurs in this country there should be
higger support. It costs the Radio Divi-
glon over £3,000 of their appropriation to
have this list made available for popular
sule, and uniess there is maore evidence that
the list is in demand the Division may dis-
¢ontinue its publication.

The book will appear in September or
Octoher and will be complete to June 30th,
Tt is accurate, and it deserves ovur support.
The Radio Division having paid the entire
cost of composition, the 25¢ charge repre-
sents only the cost of paper and handling.
Orders should he addressed to the Superin-
tendent of Documents, Government Print-
ing Office, Washington, and remember that
stamps aren’t accepted, Last year some
purchasers were erroneously advised that
the supply was exhausted and their money
was returned, but this year we are assured
of an ample supply.

CHANGES IN ALABAMA

On July ist the Radio Division, for ad-
ministrative convenience, transferred the
state of Alabama from the Fifth District
to the Fourth District, under Major Van
Nostrand at Atlanta. This necessitated the
¢hanging of Alabama smateur calls from 5s
to 4's.  Applications were sent ail amateurs
rly in June and 4th-district licenses, dated
July 1, were issued as fast as applications

came in, so that those who responded
promptly will he correetly listed in the
June-30th iszsue of the ﬁuvernment call

book. In many cases the same combina-
tions of call letters were given the stations;
in other cases two- or three-letter calls
were given them according to what they
had while in the Fifth District. Major Van
Nostrand kindly supplies us with the fol-
lowing list of Fourth District calls in
Alahama to July 9th:

1025 Fairmount St., Annision
\uburn
W. Magnolia St., Avburn

lia St., Auburn
T&)rmmyham

4141 39th . N.. Birmingham
tA00 N, 30th . Birmingham
2721 Bessemer Rivd.. Birmingham
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W4AIB George Woods Fahrubel 500 Miller Ave,, Birmingham
W4AIE Leonard William Thomas 116 Kate Ave,, Birmingham
W4AIM Hdqrs. Co. 8rd Bat., 167th Inf., Ala. Natl. Guard 1800 2nd Ave. 2 Birmingham

W4AX  Joe Wheeler Clancy i316 17th St., 8., Birmingham
W4CD Alabama Natl. (.uard. 106 Obsn. Sqdn., Air Corps Roberts I'leld. Box 570, Birmingham
W4DS William Alonzo Boon 216 Pine St., N. West End, Birmingham
W4GG Edward Florien Herzog 1007 Creacent. Ave., Birmingham
W4HI ). J. Connolly 1580 N, 20th St., Birmingham
W4IY I, J. Jones 1638 11th Ave., Birmingham
W4MY Wendell H. Binkley 1400 30th St., N., Birmingham
WiOM Walter Martin Garrard 1480 N. 12th Court, Birmingham
W4RE H. L. Ansley i428 N. 12 Ave., Birmingham
W4V(C M. B. Drennen 510 St. Charles Ave., Birmingham
W4AHZ Leonard C. Kron 1719 29th St., Ensley

W4AI0 Aubrey Whitney Fayette

Wd4UV  Julius Clarence Vessels Fayetteville

W4AIA Arthur & Viola Hook f*. 0. Box 127, Foley

WAET Robt. L. Brackett Ft. Morgan (Mail ¢c/0 United Fruit Co., Mobile)
W4AID Raymond N. Jones 908 8. 10th St., Gadsden

W4PAR Joseph E. McCormack 246 8. 6th St., GGadsden (Portable)
W4RC Joseph E. McCormack 246 8. Bth St., Gadsden

W4ACX James I. Kelly Hazen

W4AHY W. Hudgins 104 Oakwood Ave., Huntsville
W4{MB Wilton H. Pollard 104 White St., Huntsville

W4SN Charles Forrest Striplin, Jr. 724 E. Clinton St., Huntsville
W4AAS ‘Thomas Joseph Peddy Loachapoka

W4AAJ Chas. E. Emrich #b 8. Joachim 8t., Mobile

W40A  James Robertson 264 N, Counception St., Mobile
W4WS  Norman Sinclair Hurley 960 Marine St., Mobile

W4AAQ Samuel Jefferson Bayne 108 (‘ramer Ave., Montgomery
W4AHO Alexander D. Trum 217 Catoma @t., Montgomery
W4AHP Robert Edward Troy, Jr. 516 Cloverdale Road, Montgomery
W4AHR Andrew C. Kilpatrick R.F.D. No. 4, Montgomery
W4AHS John Brown 1404 Church St., Montgomery
W4AIP Julian Maurice Gantt 24 Capitol Parkway, Montgomery
W4AN  John Cravens Howell 5 Woodward Ave.

W4AHU Basil B. McGinty River View

WA4AIH Terry L. Geurrant 203 Lawrence St., Selma

W4AIL Henry W. Fulwider 516 Sylvan St., Selma

W4DJ William H. Dent %16 Union St., Selma

WAFN Walter W. Merkle 336 King St., Selma

W4IA ¥,.. Tennett Lee, Jv. 232 Lamar St., Selma

W4PAS R. B. Sommerville 111 Alabama St., Selma (¥Portable)
W4TH Karl William Bewig 706 Broad St., Selma

W4TI R. B. Sommerville 111 Alabama St., Selma

W4vX Carroll M. W. Engelbert 1006 First Ave., Box 834, Selma
W4AIK Leslie B. Stanton 1024 16th 8t., Tuscaloosa

W4AHV Ralph A, Ow 610 McClain Ave., Tuscumbia
W4AIC Earl lampbe]l Schrimsher 4%38 6th Ave.. Wylam

SUPERVISOR KOLSTER COMMENDS US

In the annual report of the Supervisor,
First District, to the Radio Division, Super-
visor of Radio Kolster comments as follows
under the subject of “Interference’”:

“I wish to bring to the attention of the
Division the splendid codperation extended
to this office by the amateurs who volun-
ieered their services in conneetion with
this investigation work”.

We're proud of that.

CAPTAIN HOOPER NOW D. N. C.

Captain S. C. Hooper, in charge of the
radio section, Bureau of Engineering, U. S.
Navy, and lately assigned as Technical Ad-
visor to the Federal Radio Commission,
has been appointed Director of Naval Com-
munications at Washington, relieving Capt.
Thos. T. Craven, who has been promoted to
Rear Admiral and transferred, we believe,
to sea duty. Like Admiral Craven before
him, Capt. Hooper is a splendid friend of
the amateur. He has known us longer than
any of his predecessors in that:office. Al-
though known to amateurs as one of the
joint revisors of the well-known Robison's

Manual, he must be best known as one of
our most helpful friends at the Washing-
ton international conference—see January
@QST. Our congratulations and best wishes
to both officers!

~B. B, W.

. &_,Strivs'ﬂ

If you substitute for the crystal a wave-
meter or any tuned circuit, tuned to the
same wavelength as the crystal, during the
“tuning up” process, you will not be so apt
to have a crystal “transmitter” and a broken
crystal when it comes time to work the set.
After all the preliminary adjustments have
been made, the crystal can be put back in
the circuit.—~—3CKL

A description of their line of uniform-
size meters for transmitters, and some dope
on the uses of various meters, is in the
Weston Electrical Instrument Corp. new
eircular J, Better get one.
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Experimenters’ Section

HE members of the Experimenters’
Section, together with the rest of the
amateur fraternity, are faced with
the big problem of meeting the more
ot less drastic change in operating conditions
which the inauguration of the provisions of
the International Radio Conference of 1927
will bring upon us January first of next year.
‘We have never been licked by frequency re-
strictions before, and we are not going to
be licked this time. It is cuite obviously
not only expedient but also necessary that
the body of experimenting amateurs con-
centrate their activities on the technical
phase of preparing to cope with the not
far away situation, and that the Kxperi-
menters’ Section asg the organized body of
these cxperimenting amateurs tackle those
teehnical problems hearing most directly
on the approaching situation.
CINCENTRATING ON PRORLEMS TO MEET 1929
CONDITIONS
With this viewpoint in mind the list of
X Section problems has hbeen somewhat
modified. While most of the old problems
have been retained, the scope of several
has been enlarged and several new problems
have been added. Four problems have, for
self evident reasons, been eliminated, The
present list of problems is as follows:

‘THE ANTENNA CGIRCUIT
Al0-Antennas and feeder systems.
A12-Loop transmission and reception.

A13-Underground antennas.
EECEPTION

R12-Radio frequency amplifiers for ama-
teur bands.

R13-Methods of obtaining audio frequency
selectivity.

TRANSMISSION

T25-Radio frequency chokes for transmit-
ters.

T26-Keying methods.

T27-Transmission and reception on 28,000
Ke,, (10 meter), band including antenna
systems.

T30-Transmission and reception on fre-
quencies above 56,000 Kc., (wavelengths be-
low 5.357 meters).

T33-Constant frequency transmitters .

(3lancing over the list, it is seen that 410
has been onlarged to specifically inelude
feeder systems, while A12 and Al3 are az
bhefore. Receiving problem R12, while speci-
fically mentioning radio frequency ampli-
fiers, actually encompasses cvery type of
receiver including the superheterodyne. R13
is a new addition, and one which is un-
doubtably to prove of great value in adapting
receivers to 1929 conditions.

The transmitting problems T25 and T26
are unchanged, while old problem T27, hav-

ing outlived its usefulness, has been replaced
by new problem T27 made necessary by
opening of the 28,000 ke. band. T28, port-
able Transmitters, has proven more the
question of mechanical design in adapting
a low power transmitter for portable use
than & real experimental problem, and has
therefore been eliminated. T30 and T31 have
been combined as T30, while T32 has been
enlarged to include all constant frequency
transmitters as T83. (ieneral problems (12
and G13 are so obviously general in their
nature and remote from the big problem be-
fore the amateur at this time that they have
been eliminated.

Due to the wide scope of each problem
and the desirability of having each experi-
menter concentrate to the greatest pos-
sible extent on the problems he may select,
not more than TWO problems are to be
hosen from the list by ecach member.

It at some future time, however, the ex-
perimenter should decide to substitute a dif-
ferent problem for one first chosen, he may
do so by writing Headquarters, advising the
change.

Experimenters at present enrolled for
problems which have been discontinued on
the new iist should not drop their activities
on these problems, but should continue to
a conclusirn and report on these problems
as usual.

Qutlines suggesting a method or methods
of attack on the problems as well as a list
of references of material are being prepared
for each problem snd will be sent to mem-
bers enrolled for the respective problems as
soon as the preparation is completed.

‘There is work to be done by every experi-
menting amateur now as never before, and
new embers for the Experimenters’
Hection are needed and wanted. All desir-
ing to be enrolled should do so at once—just
address the Experimenters’ Section, Ameri-
can Radio Relay League, 1711 Park 3t.,
Hartford, Conn., and state that you wish to
join the X Section.
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Mica Condensers For High Frequency

By Arthur M. Trogner*

recent article in QST gave some
explanation of the necessity for
symmetrical arrangement of con-
denser units when used in parallel
in hlgh frequency transmitting circuits.
This is no new conception or principle, but,
like a lot of other 1undamental rules it is
of such small moment in intermediate and
low frequency circuits that it can usually

THE THICKNESS OF
LINES THROUGH THE CONDENSERS SHOWS
ROUGHLY HOW THE CURRENT WILL

DISTRIBUTE ITSELF

FIG. 1. THE DOTTED

he neglected there. In the high frequency
field the eifects of a neglect of this princi-
ple of symmetry will not be pleasant unless
vour pocket-book is well lined and you de-
light in making business for the small con-
denser makers.

What is meant by this symmetry can
best be explained by first showing what not
to do and why. Fig. 1 shows several com-
mon methods of connecting small fixed con-

FIG. 2. SHOWING THE DISTRIBUTION OF THE
CURRENT IN A (COIL WOUND WITH
ROUND CONDUCTOR

Of course, there will be some current flowing at the
outer surface and even in the center but the percent-
age of the total current which flows along the inner
surface will increase as the frequency is increased.

denser units in parallel when greater cur-
rent carrying ability, greater capacity, or
both are desired. It is obvious that the
paths from “A” to “B” in 1 (a) zre not
the same length through both condensers.
¥rom your own work with high frequencies
you know what an appreciable difference in

*Formerly at U. S. Naval Research Laboratory. Now
with Wired Radio Inc., New York City.

inductive reactance such small differences
in physical circuit length may mean. This
difference in inductive reactance will force
most of the current to flow through the
lower reactance path and very probably
burn out that condenser. In the figures the
different thicknesses of the dotted lines in-
dicate (very approximately only) the pro-
portion of the total current which will flow
through each condenser in the various ar-
rangements. If you are counting on using
nearly the full current carrying capacity of
each condenser in the combination, it is
easy to see that burnt-out condensers will
be the result. Adding more condensers in
parallel such as 1 (b) and 1 (c). even
though the physical lengths of the separate
paths may be the same will not cure the
trouble to any appreciable degree since the

GROUPS OF FOUR CONDENSERS MOUNTED IN
PARALLEL SHOWING A SINGLE GROUP
AS WELL AS TWO AND THREE
GROVPS IN SERIES

outside condensers will still carry most of
the current for the same reason that high
frequency currents are crowded to the sur-
face of a conductor on which they are
traveling. The inside condensers, or the
inside of the wire, are paths of higher in-

‘ductive reactance than the outside and ra-

dio frequency currents always travel in
the path of least inductance even though
this results in higher circuit resistance. An-
other example of this is shown in Fig. 2
which shows roughly the character of the
current distribution in the conductor of a
coil carrying high frequency current. The
current is crowded to the inside surface of
the wires since the outer surface of - the
turns, being cut by more lines of force, has
a higher inductive reactance. 'This will be
ecasy to see if you remember that the in-
ner suriaces are cut by the flux which is in-
side the coil, whereas the outer surfaces are
cut by this same finx plus the flux which
distributes itself hetween the inner and
outside surfaces of the wire. {See More-
croft, Principles of Radio Communication,
page 125 first edition or page 156, second
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edition.) This is one reason why coils
wound with flat copper strip are so effec-
tive for high frequency work; there is not
a lot of useless copper on the outside of
each turn to cause eddy current losses.
This leads us to the rizht way to connect
condensers in parallel. Put each condenser
nnit in & path of equal inductance. This
is shown in Fig. 3 for wvarious com-
binations. We have tried this out and
know that it is worthwhile every time.
With such arrangements, each con-

FIG. 3, HOW CONDENSERS SHOULD BE CON-
NECTED IN PARALLEL TO OBTAIN EQUAL
DISTRIBUTION OF CURRENT THROUGH
ALL THE UNITS

denser will carry its share of the
load. Of e¢ourse, e¢ach econdenser in any
parallel combination should be at least of
the same rated capacity otherwise the dif-
ference in capacitive reactance thus form-

L.

FOR THE :0-KW. TUBES

This group employs the same principles as do the
smaller units aithough it has been necessary to change
the mechanicai arrangement somewhat. This unit has
ten cvondensers in paralle] with five sets in series. Tt
i= made up of 200 pufd. units which are built to stand
a test voltage of 5,000 d.c. The total combination has
a capacity of 400 upids. and has been tested to 15
amperes at 18,000 kes. It is only needed where 10-
or 20-kw. water cooled tubes are being used.

ed will cause more current to flow through
the larger capacities and might overload
them. It might be well to point out here
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that the usual difficulty with condensers at
these high frequencies is not voltage break-
down but heating znd failure of the dielec-
trie.

In Fig. 4 is shown detail dimensions of
standard parts which have been found very
useful here at the Laboratory. These parts
provide for 4 units in parallel and by using
the ring fittings shown, such parallel units
can be readily arranged with 2 or more
gections in series where needed to take cara

R

TN No 6-32 Tap =" s e
END FITTING

Su I .
S~ No.é-32Tap

RING FITTING

FIG. 4, DIMENSIONS OF THE MOUNTING UNITS
TO CONNECT FOUR CONDENSERS IN
PARALLEL
Connection to the rest of the circuit is made through
4 x 32 machine serews run into the threaded holes
in the center of the end fittings. The ring fitting is
employed to connect sets of four condensers in series.

Several sels may be s0 connected making a solid
mechanical as well as good electrical unit.
of high plate voltages, and the like. Fitting

of similar construction are employed to
mount six condensers in parallel.

It might be well to add a few words
about choosing the proper kind of con-
denser units to use. One of the henefits
to “Hamdom” from the coming of the BCL
is the improvement in many radio parts
available on the market. Among these are
greatly improved small mieca condensers.
Originally intended mainly for use in rve-
ceivers, it has been found that the better
types, constructed of the best materials to
rigid standards, are just the thing for use
in high frequency transmitters. Notice
that I did not say that all small mica con-
densers are good for transmitter work.



SEPTEMBER, 1928

There are many makes of condensers un
the market which are all right for use in
receivers, but which will not stand up un-
der the severe loads found in transmitters.
The difficulty with most condensers of this
type is that their internal losses are too
high, Often this is true only when the con-
denser is passing appreciable currents
which accounts for the fact that such con-
densers may be good low-loss units for re-
ceivers and yet fail in transmitter use.

A suggested set of rough specifications is
given- below., The units should be entirely
enclosed to prevent accumulation of dust
and moisture across and between the edees
of the mica sheets. A complete water-tight
enclosure is to be preferred since only a
slight amount of moisture may cause 2 rapid
rise in losses. Condensers should be capa-
ble of carrying the currents specified in the
table below without exceeding an ultimate
temperature rise of 10° ¢ above surround-
ing temperature.

Capacity R. F. amps. at 6000 Kes.
L0002 to 00059 mfd. 3 amps,
L0006 to 40099 mid. 4 amps,
.N01 mfd. and larger 5 amps,

ELECTION NOTICES

To All AR.R.L. Members Residing in
the Central, Hudson, New England.

Northwestern (including Territory of
Alaska), Roanoke, Rocky Mountain

and West Guif Divisions:

1. You are hereby notified that an elec-
tion for an A.R.R.L. Director, for the term
1929-1930, is about to be held in each of the
above Divisions, in accordance with the
Constitution, Your attention is invited to
Sec. 1 of Article IV of the Constitution,
providing for the government of A.R.R.L.
affairs by a Board of Directors; Sec. 2 of
Article 1V, defining their eligibility; and
By-Laws, 14, 15, 16 and 17, providing for
their nomination and election.

. 2. The election will take place during
“"the month of November. 1928, on ballots
which will be mailed from Headquarters in
the first week of that month. The ballots
for each Division will list the names of all
eligible candidates nominated for the posi-
tion by A.R.R.L. members residing in that
Division.

3. Nominating petitions are hereby
solicited. Ten or more A.R.R.L. members
living in any Division have the privilege
»f nominating any member of the League
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in their Division as a candidate for Dirce-
tor. The following form for nomination is
suggested:
(Place and date)

Kxecutive ('ommittee,

A.R.R.L. Headquarters,

Hartford, Conn.

(Fentlemen:

We, the wundersigned
AR.R.L. residing in the
Division, hereby mominate ...............
Of o i i e . as a candidate for
Director from this Division for 1929-1930.,

(Signatures

members of the

................

The signers must be League members in
wood standing. The. nominee must bhe a
League member in good standing and must
be without commercial radio connections.
His complete name and address should be
ziven. All such petitions must be filed at
the headquarters office of the League in
Hartford, Conn., by noon of the first day
of November, 1928, There is no-limit on
the number of petitions that may be tiled,
hut no member shall append his signature
to more than one such petition.

4. Present Directors from these WDivi-
sions are as follows: (Central, Mr. Clyde
E. Darr, Detroit; Hudson, Dr. Lawrence J.
Dunn, Brooklyn; New England, Dr. Elliott
A. White, Hanover, N.H.; Northwestern,
Mr. Karl W. Weingarten, Tacoma;
Roanoke, Mr. W. Tredway Gravely. Dan-
ville, Va.; Rocky Mountain, Mr, Paul M.
Segal. Denver; West Gulf, Mr. Frank M.
Corlett, Dallas.

b. Thxs is your opportunity to put the
man of your choice in office as the repre-
sentative of your Division. Members are
urged to take the initiative and file nomi-
nating petitions immediately.

FFor the Bonrd of Direciors:

K. B. WARNER, Seccretary.
Hartford, Conn., 1 September, 1928.

e Straysifs

Reports have heen circulating in amateur
vadio that the UV-203-A 50-watt tube is no
ionger available. The rumor is untrue. The
tube is still available, but must be ordered
direct from the R.C.A. in New York. Only
the UX-852 and the UUX-210 are available
from dealers. All the other transmitting
tubes are sold under a =ales agreement.
through the Engineering Products Division,
Radio Corporation of America, 233 Broad-
way, New York. Requests for information
on, and orders for all #ransmitting and
power vectifying tubes other than the ®/52
and the 210 should be addressed to that.
division.
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Conducted by A. L. Budlong

from Presidents of National Sec-

tions regarding the vote on the pro-
posed new Constitution. It appears, so
far, that the objections cited to the first
proposal have been satistfactorily taken
care of in the second proposal; we hope
and beiieve that the new Constitution can
be reporied on us being adopted, in the
next issue of QST. In addition to the QST
notice, of course, more detailed written re-
ports will be mailed promptly to all See-
tion officers.

The editor of this department again
wishes to urge upon the presidents and
secretaries of all National Scetions that
they send in regularly each month some
kind of a peport for their respective sec-
tions. During the Summer it was to be ex-
pected that reports would fall off somewhat,
but with the Fall approaching, there
should begin a greater interest in amateur
radio. See to it that your country is rep-
resented in this section of the magazine
each month by sending in a short report
to reach Union Headquarters not later than
the 25th of each month.

Information is particularly requested
from foreign countries regarding the atti-
tude of their governments toward the new
amateur wavehands. We want to know as
spon as possible how much of these bands
is going to he made available to you, what
powers will be allowed, intermediates
designated, ete. IPlease advise this office
promptly when such information becomes
definitely known.

S this report is being written, a
number of replies have come in

ACTIVITY IN THE AZORES

In a letter to the I.LA.R.U. editor, Mr. M.
4. Killen, Hon. Sec’y. of the Western Union
Radio Club, Horta, Fayai, Azores, states:

“Qur club station, ¢p3MK, works on 4§
mieters, 80 watts input to a Hartley oscilla-
tor. ©Our club has just rommenced work-
ing, but there is wmuch interest, and w=
have already wmade ¢ontact with nu2UN
and nu2NV. We want to let all NU sta-
tions know that we are anxious to QSO
them.”

BELGIUM

According to a letter from Mr. PPaul de
Neck, President of the Reseau Beige ¢Bel-
gian LA.R.U. Section) there has not been
so much aciivity for the beginning of the
summer due to the influx of a great many
new members, all young in the noble art of
transmitting, and a period of motoring,
football, etc., on the part of the old-timers.
His report, which follows, shows an en-
couraging amount of amateur work, how-
Ever:

“eb4d AU recently worked a Japanese un-
licensed station on 20 meters, making the
first EB-AJ contact. He also wotrked a
('anadian ship anchored in Papeete harbor
(Tahiti) and reports a QSO with VPG, a
British station at Accra, on the Gold Coast
of Afrieca.

“eb4dFT, on regular schedule, worked a
French ghip bound for the West African
coast practically every night up to the ar-
rival of the ship at Port Gentil, in the
{zabon. its port of destination.

“ch4AR is particularly interested in go-
ing after ships, and works lots of them.

“chdQU, on 45 tmeters, puts ont phone
over the whole of Europe, with 100% read-
ability, and recently received a veport from
Siberia commenting on the excellence of
his phone quality., He is using a Belgian
ham circuit, called the ‘circuit Van Gasse’,
and with 45 watts input is one of the best
phones in Europe.

“eb4dF'T has just informed us that he
worked a new official short-wave station
skVPC, on 32 meters. The QRA: Port
Staniey, Falkland Islands.

—Paul de Neck, President, Resequ Belge.”

CHILE

nuSAPG, K. M. Ehret. at Oklahoma City,
reports a recent QSO with that well-known
Chilean station sc2AS, in which the laiter
stated that he was starting 4 new business
further south and would definitely be oit
the air with the old set for at least two
vears, there being no electricity available
at the new location. 2AS stated, however,

(Continued on Page 62)
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Luis Greco Loprena, Calle Habana 74, alta, Santiago
de Cuba, Cuba
(Heard during June)

iaba lacm lacu lacy lagd larb las ibbe lbc iber
ibbm 1ch 1cbg 1ch lemf lepi Ipw lmx Ino lai
lrp Itr ivm ivw 2alb 2apy *arb bea 2bek “bgg
2bgk 2bgq Zbrx tbsr 2bxr 2ef 2Zev Zexl 2dq Zikp 2la
2om Ypa 2pw 9¢rs 2tp 2ty 2on 2xaf Oxe Zxs Jaep
#anh 8arx 8cec 3cey seg 3sh dts dut 4aep 4aq 4abi
tck 4da 4fe 4ha 4rr 4ud 4wo 5aba 5Saucn baep Haff
Huayg buig bain 5api baq Sar Hary Haw BHayl bef bea
Sen Ofi 6f1 Bky S5le Hlac Hoa Asi 6am 6auk 6bgp 6byvq
thzs 6cy 6dev 6di 6dgb bGoiv éwyk Tadx 7Tail Talp
7awn 7fc 8af Sap Rapn Ravd #axq Sawzg 3Sbhn 8bho
2hhq ®bhr xbvx 3byw Rcel Secy- Belg &nx Scug Sexe
fexd 8djg Sdno &ei Ybal 9bea 9ho thg 9bsy Ybwj
fcev Yeif Ycue 9ex Yexe 9eys Ydce 9dkeg Yejw Qet Yevn
9fs 9iv 9pd ne-9dkg ni-Zpa na-2ac naq-2kp na-4bn
ng-5¢x ng-5eq ng-Bry sa-8wh kc¢-2ab se-Zom ue-3es.
H. J. Conti, 15 Harbor Terrace Drive, Iye, N. Y.

ne-lad ne-lax ne-2Zbb ne-3ai ne-3ar ne-3ay ne-3bm
ne-8ce ne-3in ne-8mv ne-9am ne-Y%ex velap velar velee
velco veldq ve2br ve3bo vefbr veicb ne-Rae ne-8rg
nj-2pa nm-9a nm-xda nn-lnic nqg-2¢f na-2iq nq-bby
ng-5¢a na-pfe na-6fl nr-2ea na-1fmh ea-zp ea-jh ea-ky
wb-4fe f-7ly we-areT - cf-Raxq ef-Zbtr of-Bel ef-Ker
of-8gdb ef-Bovd wi-%it ef-Bpns ef-frrm ef-Svu ef-Bwh

vggun  ep-5dh ey-5lw  =g-6bb  eg-6by  ex-idp
oi-lce ei-ldo w¢i-lmg ei-Imm  ck-iabg -0j2 ep-lae
op-lef e¢p-dam  ep-3gb sh-1ah sb-lat sh-1bg sb-leca
sh-1id  ab-2bz =e-¢ah  se-Imi  =e-Zea se-2im =u-leg

fe-sur fe-suw fm-8gke fq-pm oa-3jk od-afv oh-6ajl.
70V3; Don Newman, KFD 12, Box 632, Seattie, Wash.
{20 raeters)
lagr lap latr lav faw lber lbyl lcki lom 2ayj
2he 2dk 2or ?ni 2qv 8aqi 3ee dgr dack 4am 4ck 4dt
4dv 4gg 4pd baek S5ahx Hakp baut Hara Hast bat Hauz
bywp bbhe hbf 5bg 6bh 5hw Sem hHie 5kj 5al 5qo
Org H5ta buk bxd Hyb 5za bzas Hzav Taav Tabg 7Tacb
Taet Taev 7afo Tafu Taij 7ail Taka 7Takj Talz Tuq
Rakv Bavp sawf 8axf #azg Rbc Sbox $brh 8cel Reep
8emx &cpe %ded $djv ®dma 8dne &nb Rdb WYacl 9aid
%ajw 9ama 9any 9asx Yatg 9avo 9ax{ 9bcx 9bez 9hjp
9bgy 9bxx Ubyo Ybzy 9cet Ycic Yerd Yesr Yecuh 9evb
9cwa Odb 9dex ©dfy 9der 49dhp 9dih 9djs 9dog
9drd 9dvr 9dvu Yeag Yecz 9efd 9efh 9eta 9euh Yexa
9evl Yez Ytfbw 0fei 9fdt 9fhy Ygab 8gty 9hl 9na 9qy
Ysx 9wk na-Tady na-7aer na-mn na-7nr nc-Zea ne-
4pge ne-dha ne-bbn velaw velbr ve3es vedyg ni-2pz
eg-2ur eg-bby cz-bma  ew-fml eg-Syq ef-ffe ef-Rfd
ef-8orm oa-2uk oa-2yi oa-3bd oa-3gr o0a-3my oa-ibb
0a-71i o0z-2ae oz-Raw ai-Tmu oh-6alm oh-6avl oh-telj
vh-6dey o©h-6dud oh-6eal »sb-law sc-Zab sc¢-2as wnp
voq.
E. J. Sahm, 265 €. 182nd St., New York City
(20 meters)
6bjh 6hy 6bzs 6egm 6cj 6esj dezk 6xx 6xu frzd
Tmx -ear9l ef-Xfd ep-bby eg-tby ¢g-6yv ek-4abn
fe-1en fé-epez oa-2ac 0a-3bd oz-2be.,
{40 meters)
uvk-4yt ep-len ne-2av ne-fay ng-5cx na-b6fe ng-5f1
sb-Tah sb-1lid.
¢i-1TU, Dante Bslaffi, Torino, Italy.
ihgqg 2ii 88z Zer nn-1na ng-5e¢x sbh-1bg sh-1as sh-1bs
sh-lar «b-lah sh-law sb-lca sb-2ad sb-7ab se-2ar
su-loa os~iga  oz-fam os-Zaq or-3uz
0u-2bg  oz-dam oz-2ae wvi~dar fm-8gk fm-§io fm-8ev
im-sgst {m-8hpg fq-pm fq-Ocya ft-nft.
IBUX, D. H. Borden, Touisset,
{20 meters)
eh-duu ed-Tzg xed-Oij ee-earbs ee-earT0 ef-Rbf ef-
&htr ef-8dmf of-8eo ef-Kest ef-Rfr eof-8hip ef-8hpu

Maugs.

ef-1m  eg-2ay  ex-2kf
s eu-Sml epg-buw eg-bHvl eg-tbd
hp em-big cg-6mi eg-boh eg-6rb
r-6ta  e-6vp ev-bwi ep-Gwl eu-Gwt eg-6Xp er-6yv
idy ei-lgl ei-igw ei-lpo ek-4abg ek-4dka en-Owr
ep-laa ep-ibk fe-ewez fk-4ms fm-tun2, {q-8hpg np-
fugf np-4sa na-2kp ny-laa =a-fc6 sb-lah sb-law
sb-1ib sb-2ab sb-2az sc-Zah se-2ar se-3ac sc-8cj su-lbx
su-lex  oa-Z2hm  oa<2jk oa-2re oa-2rx oa-2ss oa-2yi
o0a-3ha oa-8my oa-3x0 oa-dnw oa-Hhi oa-Tew oa-Tlj
or-2ac oz-2ae.

eg-2nh eg-2av

(40 meters)

oa-jh eb-4di eb-4fp och-4ro ce-ear94 ef-Bbtr ef-Rzb
ei-igo ek-4nai ef-4uj ck-4vt em-smua ep-lae ep-ibl
op=-1bx ep-lby ep-len ep-3am ep-igb et-tpav fq-8hpg
fq-ocva nj-Zpa nm-9a nn-lnic nq-2¢a nq-bay nq-bby
nq-bex na-jea nqg-6f1 nq-pwal nr-2ags nc-2ea  ns-
4mwn oa-2bv 0a-2ij on-2kb va-2rb oa-2we oa-3hm oa-
thq oa-3jk 0a-3p} oa-3wh ca-3x0 na-4pn oa-bdx oa-
S5hg ou-5lf oa-bjh ca-Hrj oa-bws oa-Tew o0a-7dx o0a-Tlj
0a-Twt o2-2¢ga oa-3ar o0v-3au o0z-3az oz-4am sa-bx2
sa-ca? sa-de3 sa-Jl9 sa-dqd4 sb-lah sb-lak sb-laq sb-
lea gb-len sh-1id sb-2ad sb-2ah sb-2aj sb-2al sb-2bg
sh-5ah sb-9af se-2ab se-chag se-lem se-lmi se-2ah
se-2jm so-laa su-1fb su-loa su-2ak,

Harold G, Fownes, 110 Riddiford St., Wellington, New
Zealand.

laal layj lanh lcdx ibub jcom laur lasr 1bjp laoco
ibat 1zl 1nq lakz laww lum lbzi lajm lvh Ink lue
leam 1lasu ibkp thvl 1byv Iry fajm 2bcb 2box Z2kr
2alp Zbxg 2bbx 2¢tq 2asb 2amd Zie 2baz 2bir 2ate
Zahg Zagn 2at Z2adl 2fc 2asz 2ass 2qu 2aol 2aha 2awa
Zawx 2qu 2apa 2ahm 2ctf 3alq 3bbw 3bnu Satp $aed
3apx Sade Zag “wj 8ajh 2cbx 3aqp 3nf £bnu 3aop
Jais 3efx 3ku 3akb 3aei 3aoc 3efg 8bgs 8avm na-Tabz
na-Tmn na-7abe na-7aer na-7aum na-7to na-7hl ne-Tax
ne-lak ne-lay mne-2ax ne-2bb ne-2hw
ne-3el ne-3hp ne-3ni ne-8qn ne-8md  ne-4aj ne-4fv
ne-4gb ne-4hm ne-4gt mne-4ac ne-5ad ne-6al ne-sej -
ne-5c0 nm-laa nm-%a np-daan np-3jz np-4kd np-4sa
nh-ca nx-ixl ae-Zep ae-8to ac-%na ag-67ra aj-jxex
aq-1lm lg-imdz ovn-lad oh-tdju oh-6ch oh-6dir oh-6xk
nd-ipr sa-aa8 su-riuR sa-de8 sb-law sb-2aw sb-3qa fm-
tun? fo-adc fo-adz cb-4ax eb-4yz cd-7dd ef-8ix ef-Ret
ei-Rzf eg-bby ew-bhs eg-byx eg-6rg eg-6ut eg-2cx ej-Tdd
en-Ogg ep-1bx ep-l1bk ew-h2 ew-ab.

eg-5BZ, G. (.. E. Benneit, 26 Blenheim Park Road,
Croydon, Surrey, England
{During May—On 20 Meters)

labd ladm 1ladw laff lakm laqd laqt lasf latr
Iber lbed 1big 1bil lbux 1bvl lbxe lcab lcjh icmz
lde 1fn 1kh imx Isi lue luo ivw Ixaw 2ag 2agp
Zain 2arb 2awq 2azi 2bbx 2bcw 2hdr 2bfq 2bfy 2bjm
2bmk “bms 2bot 2bxr Zedm 2ch 2ck Z2ctq 2ff 2ih Zsb
2sj 2vk Zxad 2xg $aal 3ajh 3ann 8anv lJaqj 3bgg
3bwj dchk 3db 3dg 8di 3dr dwm 8zf 4aay 4acc 4adb
fack d4afc 4agr 4ek 4db 4dv 4io 411 4nl 4ow 4dpd. 4pl
{lkn 4ry 4to 4wm bacl badn bae hafk 5Haq Sara Batj
hauz bave bayb bazu bbbe bbj bdq Sdv hgf bhe hkg
sma Sns boo brg bwz bzav 6agr 6ahs 6ajm 6alw bard
fazs 6bgv 6bjd 6bjh 6bkd 6boa bba tbux ¢bzf 6Gedw
Gegm 6chq 6col 6eyx 6cze 6czz 6dbo 6ddy hdep Adev
6dfs 6dhq 6djk 6dlw 6dom 6don 6dor 6drb 6dri 6ec
fih Kjz 6jn 6kb 6pw Guf 6uz 6wb 6xi 6xu 6zzd Taav
Tacs Tacy Taff Tafo Taij Takj Tako Tek 7fe Tfh Tkt
it Tmd Tmv Tmx Tnr Tov Wsf Ttj Tva Babh Xacm
Sadg Ranv #avp 8bbhl &bdp 8ben Shev R{bg 8bkq Bbyn
cel Seew Sclt Bemb Kenh 3epd Rewie 8dce &dfw
8djv 8dak 8gz S8jj 8kq 8nb 9abu Y9aid 9ajw Yake Yalz

(Continued on Page i2)
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For Next Year

136 High St.,
Exeter, N. H.
KEditor, QST

What is to be done about it? Must the
name of QST be changed after January 1st
uext? It is to be noted that “QST” is not
included in the list of “Q” signals adopted
by the Washington Convention and ap-
parently “CQ” is to take its place (Article
O bis, Par. 3). Won’t the CQ hounds laugh
if our magazine must be called “CQ".

Seriously, though, I hope that an article
will soon be forthcoming dealing with the
changes in operating procedure which must
he made in accordance with the Convention.
Much has been said about the new wave-
lengths, but very little about the other
ways in which amateur operation will be
affected. Of course most of the regula-
tions apply to commercial work, but it would
seem that, for the sake of uniformity, the
amateurs should conform to them as far as
pussible,

For example, I don’t suppose that the
amateurs are bound to use the new set of
andibility signals (“R” signals), running
from 1 to 5, but it seems to me that they
should do so, especially as I think that the
new ones are better than the present ones
running up to 9.

The new list of “Q” signals certainly looks
different from the old one. It will take
some time to get used to QRZ meaning “You
are being called by—"; QRV “Send a series
of V’s”; QSR “The distress call received
from—has been attended to by—"; ete. 1t
is amusing to note, among the numerous
miscellaneous abbreviations which have bheen
anthorized, that “OK” iz officially recog-
nized, meaning, “We are in agreement.”

Probably the owners of amateur phones
will have little occasion to send out SOS’s,
although perhaps some of them ought to
do so, but they may wonder why the official
radiophone distress call is “Mayday,” until
it is understood that this stands for the
French “m’aider”.

I am wondering if the amateurs will adopt
“C” for Yes and “N” for No, or if such ex-
pressions as “Yep” will continue to hold
their own. Do you think there would be any
advantage in trying {o establish a set of
abbreviations especially suited to amateur
use, just as the commercials have their
“Z" signals? These might be special “€)’s”,
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although there would be a disadvantage in
mixing the official with the unofficial. We
already have “73,” so how about extending
this plan? Thus, for example “71"”, might
mean “Please send card” ete ad infinitum.
A rather lengthly list might serve in
emergencies, as for instance, when opera-
tors do not speak each other’s language, but
I am not enough of a DX man to speak
with authority on such matters.

I am glad to see that national prefixes.
rather than intermediates, are to be used
hereafter. I have never cared for the in-
termediate plan and I guess we have all had
the experience of listening to a long string
of calls, only to find that the all-important
intermediate was given carelessly or was
fost in QRM or QS8S. The prefixes ought to
po far towards making station identifica-
tion easier. :

Into what class do amateur stations fall?
They are “{ixed” in that they are “perma-
nently located and communicating with one
or more stations similarly located,” bhut in
most ways their operation (except when
working on schedule) seems to be more of
the nature of that of mobile stations, as
referred to in the Convention. Probably this
is a matter of no importance, however.

I am sure that an article in QST on some
of the points mentioned would be of interest

to many of us. )
—H. S. Shaw, 1RZ.
The reader is referred to the Fditorial pages of this
issue,— Editor. .
8

The “Splatter System”

_ {In which Dr, Hulburt. of Tavior and Hulburt
fame, cumments an the pussibilities or impossibilities
of the “Warner Splatter System.”—Fditor.}

Naval Research T.aboratory,
Anacostia, D. C.
Editor, QST

In QST for July 1928, page 7, I rvead
vour captivating suggestion of the “Warner
Splatter System™ for the use of the 30
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