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Every tube in your set counts!

Every tube in your set has its “finger in the pie.” The faint

signal that comes in from the broadcasting station goes
;‘ through each tube, and it’s magnified hundreds of thousands
‘ of times before it gets to the loudspeaker.

It’s not only important to get the “special” Radiotrons that
give you bigger distance and bigger volume. But it’s just
as important tostick to genuine Radiotrons straight through
the set, if you want to keep up its performance. RCA
research makes Radiotrons better and better every vear!

Bring your stoyage buitery set up-to-dale with
a power RADIOTRON UX-171 OF UX-112,

. a derector RADICIRON UX-200.A . RADIO

and RADIOTRONS UK-201-A for all-round quality. e

Briug your dry battery set up-to-date with
& power RABIOTRON UX-120
anad RADIOTRONS UX: 199 for all-round quality.
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Fast 67X P. W, Dann 2 35th St. Oakland |
San anclsco' [39).4 W. Lewis 448 14th Sc San Francisoo
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San Diego 6BQ . A 456 Bonair St. 1 Jolla, Calif,
ROANOKE DIVISION
North Carolina 4TR R. S. Morris 413 Broad St (yastonia
Virginia 3CA J. VohIford 118 (‘ambridge Ave, Roanoke
West Virmnia 8BSU C. 8. Hoffman 126 (‘hantal Court Wheellng
ROCKY MOUNTAIN DIVISION
Colorado 9CAA C. R. Stedman 1641_Alblon St Denver 3
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appreciate its unexcelled clarity and naturainess
of tone. The reasons for this excellence  are found in
Grebe design and construction and particularly in the
Colortone, an exclusive Grebe development.
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" THE AMERICAN RADIO RELAY LEAGUE

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

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

. “Of, by and for the amateur”, it numbers within its ranke prac-
tically every worth-while amateur in the world and has a his-
tory of glorious achievement as the standard-bearer in amateur

affairs.
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have a new radio law! Almost but

not quite. After weeks of effort the
Jjoint (longressional conference committee
seeking to reconcile the differences between
the House’s White RBill and the Senate’s
Dill Bill unanimously agreed to a compro-
nmise on January 26th, and on the 29th the
House passed it with neatness and despatch.
No such luck in the Senate, tho.  The
Senate has been wrangling about it every
day, and in truth at this moment the bill
seems tottering on the very brink of passage.
We have held QST open absolutely as long
as we dare, hoping for definite action to
report, but now we have to close. We sup-
pose that about the hour this form gets on
the presses, the Senate will act!

There is no use presenting the complete
text of the compromise proposal while it is
still just a bill—it would fill five of our
pages with small type, and it may not pass
after all. - Because of the wide differences
which at first existed between the House and
Senate bills, the compromise bill is prob-
ably the best arrangement that could be
expected. It does not seem to us to be a
particularly inspired document, and it shows
clearly that it is a compromise hetween two
schools of thought, but it is undoubtedly
capable of operating satisfactorily under an
intelligent and fair-minded Commission.

Like all the recent proposals for a new
radio law, this one does not recite the
actual regulations within the law itself, but
establishes administrative authority which
is empowered to make regulations and
change them whenever needed. The im-
portant question whether a Commission or
the Department of Commerce should
formulate the regulations has been compro-
mised by giving a Commission full authority
for a period of one yvear and the Secretary
of Commerce the authority thereafter, ex-
cept that the Commission would continne to
act as an appellate hody and would retain
the power to revoke licenses. Those who
thought that radio was too big a problem to
be handled by “one man” should be satisfied
by this compromise, which provides
government by a Commission during the
important first year while the whole struc-
ture of regulation is being rebuilt, and
those opposed to the Ctommission idea should
be reasonably happy over the thought that
it will last for only a year. The original

WELL, folks, at this writing we almost

Senate proposal of a permanent Commission
with full powers was very distasteful to
most radio interests, and in this respect
at least the compromise is very much better.
Broadcasting and radio trade of course
occupy the center of the picture in the new
bill, Its basic provisions naturally would
apply to all classes of stations, so let us
briefly sketch the major provisions that
would affect us amateurs. During the first
vear of the law, the Commission would
classify stationg-and prescribe their wave-
lengths, power, operating characteristics,
etc. The Secretary of Commerce would
refer all license applications, including re-
quests for modification of existing licenses,
to the Commission during this period. The
Secretary of Commerce, however, would
issue operators’ licenses, assign station calls,
and inspect stations. He could refer any
of his matters to the Commission for rul-
ing, and any of his decisions might be ap-
pealed to the Commission. After the first
yvear the classifying of stations and mak-
ing of regulations would be done by the
Secretary, and he would also issue the
licenses except those involving dispute or
conflict, which would continue to go before
the Commission. The Commission also
would continue to handle the matter of rev-
ocation of station licenses, to hear appeals,
and to rule upon other matters brot before
it. Whenever a station license or a modi-
fication thereof was refused by the licens-
ing authority {Commission or Secretary as
the case might be) an appeal might be made
to the Court of Appeals of the District of
Columbia; and whenever a station license
was revoked by the Commission, appeal
might be taken either to the Court of Ap-
peals or to the district court of the U. S.
in which the station was operated. These
provisions for appeal seem ample. Govern-
ment stations would be exempt from classi-
fication and wavelength assignment by the
licensing authority, using wavelengths to
be prescribed by the President. In this pro-
vision we fear there is room for conflict
and it is to be hoped that an earnest effort
will be made to coérdinate the assignments
if the bill passes. .
Construction permits for station erection
will be again required if the bill is enacted,
as was proposed in several recent schemes
for new legislation, but “a permit for con-
struction shall not be required for Govern-
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ment stations, amateur stations, or stations
upon mobile vessels, railroad rolling stock,
or aircraft”, Important as it is to us to be
exempt from this permit requirement, the
actual mention of the amateur here is of
vastly more importance, definitely fixing the
fact that the Congress, if it enacts the
hill, intends that amateurs shall be provided
for. A similarly valuable reference occurs
in the regulations concerning the secrecy of
messages, which will not apply “to any
radio communication broadcast or trans-
mitted by amateurs or others for the use
of the general public”.

There is much uncertainty, of course, as
to just what will happen under the new
law, and how it will happen. At the mo-
ment of writing, with the old law appealed
and the new Commissioners not yet ap-
pointed, we have no regulations. Almost
anything can happen, for the new Com-
missioners can juggle the classes of sta-
tions they decide to permit and can assign
them any wavelengths they desire. With
what eagerness and anxiety, then, the radio
population of the Umted States awaits the
naming of the Commissioners and their first
public pronouncements! There.is consider-
able comfort in knowing that the question of
radio legisiation is settled for some time
o come. Let us now hope that the men
vhosen for Commissioners will be intelli-
gent and fair-minded, able and with a
knowledge of zadlo«and let us also fer-
vently hope that some of them know what
Amateur Radio is!

There is, of course, some uncertainty as
to whether the hill will be enacted. It is
fairly certain that a majority of the Senate
is in favor of it, if it can be brot to vote.
There is greater uncertainty as to just
what will happen, and how it will happen,
if the law does pass. As soon as it is passed,
and until the new Commisioners are in
action, we shall have no regulations and all
licenses will stand suspended. Then almost
anything can happen, for the new Com-
missioners can juggle the classes of sta-
tions they decide to permit and can assign
them any wavelengths they desire. With
what eagerness and anxiety, then, the radio
nopulation of the United States will await
the naming of the Commissioners and their
first public pronouncements! There will be
considerable comfort in knowing that the
question of radio legislation is settled for
some time to come. [t wiil then be up to us
to hope that the men chosen for Commission-
ers are intelligent and fair-minded, able and
with a knowledge of radio, and not poli-
ticians chosen for political reasons—and
we shall also be fervently hoping that some
of them know what Amateur Radio is!

But don’t be too surprised if, before this
QST veaches vou, you read in the daily
press that the bill has died and there is no
new law.
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able of a mnavigator and an amateur

astronomer as well as a radio ama-
teur, has pointed out to us that radio ama-
teurs are making a serious error in their
references to Greenwich Time. In our in-
ternational QSO’s (Greenwich Time is now a
necessity, and it is of the utmost importance
that we keep straight on it.

There are two breeds of GGreenwich Time.
First of course there is civil time, which on
any meridian commences at midnight and
comprises the twenty-four hours until the
following midnight—the kind of time peo-
ple live by. Thus the English amateur,
arising at seven o’clock in the morning,
finds that it actually is seven o’clock or
0700 by Greenwich ‘Civil Time (G.C.T.).
Then there is the other kind of time, mean
time, the hour angle of the mean sun. The
meéan day, the astronomical or solar day,
commences at noon of the civil day of the
same date. The mean time which is based
on the meridian of Greenwich is known as
Greenwich Mean Time (G.M.T.). It is to
be noted that these two brands of time differ
by tweive hours.

The story boils down to this: iwe ama-
teurs, all over the world, have been usmg’
Greenwich Civil Time and calling it Green-
wich Mean Time. We want +.C.T., right
enough, but we must stop calling it G.M.T.
Both the League and the I.A.R.U. have en-
dorsed G.M.T. as a-standard for schedules
and records, presumably in the ‘belief that
the M. in G.M.T. stood for “meridian”; cer-
tainly it has been the intent of both bodies
to recommend as a standard the civil time
of the Greenwich meridian. When 1 tell
vou I'll see vou on the air at a certain hour
Greenwich Time, I'm thinking of the civil
time of London, using it as a standard be-
cause it is known to both of us, figuring my
own time difference therefrom, and expect-
ing you to do the zame for your location.
We all do that; we mean .C.T., yet most of
the time we call it G.M.T. 1t is perfectly
amazing to us how the amateurs of the
world got along with this misunderstand-
ing, vet apparently the misunderstanding
has been universal and there have been no
hitches. How often we’ve heard an operator
say “0000 G.M.T.” when he meant 7 p. m.
R.S.T. Yet 0000 (.M.T. really is seven in
the morning, E.S.T., and 7 p. m. E.S.T.
actua(ly is 1200 G.M.T. However, 7 o’clock
in the evening, E.S.T., iz midnight or 0000
by Greenwich Civil Time, and that is what
we always mean. Nav1gat01 s, by the way
also have bheen using G.C.T. instead of
G.M.T. since the first of 192 .

The dope, then, is to keep on thinking in
the sume figures that we have in the past,
but ecall it G.C.T. or simply “Greenwich
Time”, and never use the term G.M.T.

DIREGTOR Rabcock, who is consider-
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Cures for “Power Leaks”
By Robert S. Kruse, Technical Editor

OR some time now, one of the standard
questions in our letters of inquiry
has been, “What can I do to stop
interference from a power leak?”
We have answered some phases of that
gyuestion before but a brief review may be
useful. [f the “power leak” has not been
located: the first job is naturaily to find it,
which Is not easy for an inexperienced per-
son. The tendency is for the beginner to
*“find” the noise in a hurry by the simple

THE THREE TYPES OF CHOKES

At the left a simple “choke corrector'”, then an
“absorption corrector’” with the choke covered by
alternate bhakelite spacing rings and iron absorbing
rings to waste r.f. power. 'The long choke is the
“strain corrector’’ and is of the same iype as the
simple choke itho longer and slimmer, All three types
have the end turns spaced more widely to prevent
flashing betwecen turns.

process of blaming it on the nearest con-
venient electrical device that he does not
happen to own. Almost always when the
trouble hunter of a generating and dis-
tributing company meets sowmeone who is

“\Low passS |
! FUTER

wire
= path of powercurrent
crovemsmmans path of r.F disturbance

FIG. 1

THE GENERAL NATURE OF POWER-LINE
INTERFERENCE FILTERS

very sure and very angry he may bhegin
by assuming that the angry one does NOT
know.

The experienced man can tell something
by listening, especially if he is familiar with
the neighborhood. Thus he may be able to
decide at once that a certain noise is the
thermostat of an oil-burning furnace and
after a few questions walk to the correct
house—generally the one from which the

kick came. If several people have the same
disturbance he may compare the intensity
at the different receivers, get an approxi-
mate location and thus simmer the problem
down. Finally, if the noise is either un-
certain in nature or so intense as to cover
much-territory he will work with a portable
receiver, huntmg the points at which the
noise is greatest by the method of “cross
hatching” the city, taking care not to be
deceived by local “bumps” in the noise.
Usually these extensive noises had their
beginning in_an eclectrical distribution,
power or lighting system, the wires of which
spread it about. In such a case the job is
one that can be done hest by someone
familiar with the network of the city, which
indicates that the problem is one properly
belonging to the light company or the street
car company as the case may be. The
progressive firms of these sorts will be found
to own portable radio equipment for
handling such jobs and if approached in a
fair manner will be perfectly willing to go
after the difficulty and remedy it if pos-
¢ible. One must, ‘of course. remember that
a complex network is bound to develop new

—

7% load

Line

FIG. 2

THE CIRCUIT OF THE TOBE INTERFERENCE
FILTER NO,

defects constantly and that only persistance
will ‘keep the radio noise level down in a
¢city. To have the noise come back again is
not a sign that the first job was poor—it is
usually a new noise.

FILTERING SCHEMES

It was said above that usually the exten-
sive noises are carried around by electrical
wiring. Naturally the noise will not travei
around on the wires if it is kept out of them
in the first place. The most common sources
of noises are motors, thermostats, and de-
vices that create spark or brush dlscharg'es
Unfortunately all of these must be con-
nected to the line in order to make them
operate—and that automatically connects
their (accidental) radio-frequency output


ffisiurban.ee

10 QST

to the same line. The cure lies in an ar-
rangement such as suggested in Fig. 1,
which permits the low-frequency power fo
flow to the device but prevents the high-
frequency (accidental) power from flowing
back into the line. .

There is nothing new about this, of course,
hut some improved ways of doing the thing
have appeared recently in such form that
they can easily be installed next to the
offending oil-burning furnace, ventilating
fan, X-ray machine or other neighborhood
nuisance. I anticipate that it will not be
tong until lighting companies will insist
that interference-making devices must be
taken off the line or equipped with such
filters as the following.

THE DAYFAN DEVICE

The Dayfan interference filter is appro-
priately known as the “Quietus’ und is
made in two types, known as 6001 and 6003
for 110-volt and farm-lighting plants re-
spectively., This filter was tested at my

Precipitator

-

Dust&Arr

Fisthother  Gensator
FI16.3

SCREMATIC WIRING OF A4 COTTRELL DUST

PRECIPITATOR
The device is used at smeiters, cement mills, etc..to
save the powdered materials and protect the sur-
rounding popbulation and vegetation.

home and entirely suppressed interference
from a vacuum cleaner motor whose com-
mutator is in such bad condition that re-
ception for a block or more around is im-
possible when the thing is running. Several
previous “remedies” had completely failed
on this aifair which is kept around for just
the purpose of making such tests. One of
our neighbors has sn oil-burning furnace
with a bad thermostat and a bad motor com-
mutator. Since the 220- to 110-volt wiring
goes first to their house and from their
meter-board to ours we get the full benefit
of this. Whenever the motor of the
furnace-blower is running radio reception
on any wavelength is hopeless at 10A. The
8001 “Quietus” was therefore connected in-
to the incoming line with an immediate com-
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plete suppression of the motor noise and a
geat reduction of the irregular thermostat
“rrrrrrr”. In the first test about a dozen
different loads were tried up to 600 watts
and even the heavily inductive ones could
be broken without bothersome noise in either
the ¢.w. or the broadcast receiver.

The current-carrying capacity of the de-
vice includes anything that may properly

THE DAYFAN “QUIETUS”. TWO OF THE OUTER

WIRES GO TO THE LINE, THE TWO OTHERS TO

THE 1LOAD. THE CENTRAL WIRE GOES TO

GROUND OR TO THE METAL FRAME OF THE
LOAD-DEVICE

be connected to an ordinary 110-volt branch
circuit of the house wiring and the device
appears not to heat on loads up to 10
amperes, above which it was not tried.

Mr. . E, Marvel, V. P. in Charge of
Engineering for Dayfan states that the
filter employs a pair of iron-free choke coils
wound to cover a broad band of wave-
lengths. My understanding is that there is
a choke on each side of the line and that
windings of the two chokes are interleaved
to provide the necessary by-pass cabacity
across the line.

THE TOBE FILTER

Sometime after the “Quietus” arrived
was received the Tobe Interference elimi-
nator No. 1 which is made for the same
purposes as the “Quietus” and seems to
show results of the same sort though the
test has been less complete because of a de-
fay in shipment. This filter iz made on a
design by Sewall Cabot and uses the circuit
shown in Fig. 2. [n a letter from Maurice
M. Oshorne it is explained that the 2-ohm
resistances in series with the condensers
are for the purpose of delaying the action
of these condensers so as to avoid burning
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thermostat contacts or motor commutators.
In this case the chokes have iron cores.

Mr. Osborne calls especial attention to
the very common misunderstanding to the
effect that such filters are to be connected
to the radio receiver. This is entirely in-
correct—they are connected to the “inter-
ference factory” as shown in Fig. 1.
Eventually we will probably reach the point

Core wound 1~14 with Ho. 26
oec.wre and, sfmhhpamfﬂhe
/hpreynatei ‘

St £ 0f Wi
oyt X :'/(Mgigmay
Solder wire,
 casting >
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higher power manufacture the noise it is
usually able to blanket a much larger area
and to be much more of a nuisance. Just
what one does about this sort of thing de-
pends on the nature of the trouble. If the
thing is a line defect the lighting company
or power company or street car company
will possibly be able to cure the difficulty—-
but it is not always so sure that they ought

to be compelled to. A defect
like a bad ‘insulator is a eclear
case, but what is one to say
soiderwie 2DOUL  the composite “hash”
pocaszing caused by a large number of
“static leaks” on wooden trans-
former-carrying crossarms? The

_ASSEMBLY OF CORRECTOR-ABSORBER TYPE

installation originally was ac-
cording to good practice with
the ground wire clamped under
one of the holts holding the
transformer. This was o.k. for

oo core

Bakelite Spacer
Bakalito ripgs )
® i j between jron 3 groves in each
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the main purpose—-an occasional
spit or sputter did no harm.
Now the lighting company is
suddenly asked to stop this—
cven to prevent the invisible
stray discharge thru the wood.
The people that protest don’t
want to pay for a change—the
company gets nothing for mak-
ing the change.

There are many such ex-
amples. Probably the power

#o a5 clriled. hole jrag company will do what power
DCC.WIre "Nt o 1§ SUEEEG o eref /] companies usually do—absorb
p=g = the cost of the alteration to a

b newer method. Still it is rather

7§ a hardship to discover that every

j scrap of metal on a wooden pole

Core ,oa;ﬁ‘;e impregrioted” CORE

FiG 4

THE ABSORPTION TYPE OF CHOKE

. The choke proper is a single-layer winding of No. 26 D.C.C.
wire on 254" paraffined wood core, the winding being 134" long.
while the core is 15%” long. Bakelite strips are lald over this
and 9 iron absorbing rings are slid over the bakelite. Th‘? coil
without the rings is known as the “choke tvpe corrector an‘d
provided with tension lugs is called the *strain type corrector.”
‘The choke as shown ig the “‘absorption type corrector.” The uses

of tha three tyves are shown in Fig. 5.

where the customer will demand that any
clectrical device must carry its own protec-
tion and be unable to make radio inter-
ference, also he will feel perfectly free to
send the device back if it does make such
interference. Meanwhile, a few trainloade
of such filters as the above will make life
in the U.S.A. a bit easier. A very simple
filter devised by Mr. J. J. Jakosky is shown
in Figs. 7 & 8. .
The devices so far described apply main-
ly to mnoises manufactured jn household
electrical appliances. Such moises are
usually local though an infernal nuisance
just the vame. When electrical devices of

is a possible source of a radio-
kick, e¢ven though it is 100%
o.k. for the job that created it.

CONCENTRATED SOURCES

"The most violent noises are
fortunately of more definite
sort; it is possible to find

SHORTER CASE WITH MOUNTING LUGS.
HO LARGER TYPES ARE MADE TO ORDER

the place where they begin, the particular
machine that makes them. 'Pransformers
and generators are wery seldom guilty, in
spite of the popular opinion that a noise is
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“a leaky transformer”. FKigures from the
power companies show that the mnoises
{when they start outside the customer’s
house at all) c¢an generally be traced to
“static leaks” and that when they are from
a particular machine it is generally some-
ithing that is wsing power, not something
that is generating it or transforming it.

CONVERTKERS
Synchronous converters (“rotaries”) fre-
quently operate with‘more or less sparking
at the d.c. end and if the lines to and from
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17.f.  On the other hand the cause may lie
in the date of construction, and therefore
the design of the apparatus. )

ft would be extremely interesting to try
the eifect of an enlarged “Quietus™ or *"L'ohe
filter” on a sub-station that readers know
to contain a ‘“bad” converter.

ARCING DEVICES

Anything that arcs or sparks is bound to
generate r.f. or (what is just as bhad) to
shock nearby weceiving wircuits into r.f.
osgcillation.

The list of such contrivances
is almost endless and in-
cludes the inany varia-
tions of the vibrating and
rotary rectifier, X-ray ma-
chine, Tesla-coil (includ-
ing the so-called, “violet
ray”’), dust-precipitators,

“ozone” bhleachers, street-
lighting ares and all their
various relatives.

Kond/ o

The general method cf
attacking such devices can
s  hest be explained by a

s

Yemafircies
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AN INSTALLATION SHOWING THE [.OCATION OF “COR-
RECTORS" OF THE THREE TYPES AS AN INDICATION OF THE .
WAY IN WHICH TROUBRLESOME NETWORKS OF OTHER SORTS mg
CAN BE ATTACKED IN DETAIL

the machine are averhead, considerable
radio interference may occur. In most
cases this can be very greatly decreased hy
keeping the commutator in the best possible
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E:’lUIVALENi HIGH & REQUENCY CIRCUITS
FlG 6
EQUIVALENT CIRCUIT OF A PRECIPITATOR
INSTALLATION, SHOWING HOW A TROURBLE-
SOME CIRCUIT MAY BE ANALYZED SO AS TO
HELP IN DEVIS!NG”]{?GUE%ES FOR 'THE R.F.
SU

shape. Sub-stations in which the d.c.
feeders leave underground seem much less
likely to cause this difficulty, even when
the wires come out on poles later. Perhaps
this is because the underground section acts
as a sort of low-pass filter and sifts out the

K% = %e P in which an especially
ﬁ a—? Ej.ri severe case was handled.

LECE
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i brief account of the way

JAKOSKY'S  PRECIPITATOR
WORK

The Cottrell dust pre-
cipitator is a device work-
along the general

scheme suggested in Fig.

3. An alternating current
penerator feeds a step-up transformer
whose output is rectified by a synchronous
mechanical rectifier and then fed to the pre-
cipitator which consists of a rod or wire
inside a pipe, or clse several wires sus-
pended between plates. In any case the
wire is charged to a high negative voltage
and the pipe or plates grounded as shown.
The dust, suspended in_air or other gas,
passes thru the precipitator and the in-
tense electrical field “grabs” the dust par-
ticles out of the gas, leaving them on the
precipitator conductor from which they fall
or are removed in larger masses.

During the operation of this high-voltage
device, brushing, flashovers and surges
naturally occur in a system in which 20,000-
to 100,000-volt wires are surrounded by
dust.  Since the precipitators act as con-
densers and the wires to them as inductances
the <swhole thing becomes a high-power
transmitting antenna with a spark set con-
nected to it, which obviously is a combina-
tion capable of especially severe inter-
{ference.

Mr. J. J. Jakosky has done a very fine
piece of work for the Western Precipitation
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Co. of Los Angeles in devising cures for this
interference. His detailed report unfortu-
nately is too large to reprint. In it there
is developed a theory for the failure of

MR. JAKOSKY SEARCHING FOR SOURCES OF

INTERFERENCE WITH A PORTABLE LOOP RE-

CEIVER. THE “WIRED RADIO” EFFECT WAS
FOUND IN THIS WAY

various schemes that have been tried, a dis-
cussion of the disturbances that were found
and finally exact specifications for devices

QST
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stop the r.f. from proceeding out on the
iine toward the precipitator but that the
voltage across these chokes would rise as
high as 20,000 volts by reflection effects.
This, added to the line voltage, was enough
to cause discharges. There was therefore
developed a choke that not only ‘“choked”
but also absorbed the r.f. energy and wasted
it. This choke is shown in Fig. 4. It should
be a very useful basis for any similar prob-
lem. In addition to this it was found that
in the laboratory tests chokes at the
rectifier suppressed some of the interference
but left strong radiation in the region of
130 to 180 meters wavelength. This was
cured by inserting other chokes in the line
itself. It was found that any precipitator
feed line more than 50 or 75 feet long re-
quired such chokes at intervals but that

conditions varied considerably as “every
supporting insulator, switch, mounting,
cteetera, acts as a condenser.” Therefore

chokes had to be added at various points as
found by test, the locations of a typical in-
stallation being shown in Fig. 5.

INDUCED SURGES

Iust as a lightning stroke causes spark-
overs in wiring which it has not struck, so
an arc or spark may cause induced voltages
of high enough value to create noise in any
nearby metal work. In the case of the pre-
cipitator installations it was necessary to
bond and ground such things as metal fences
to stop noises.

The same thing has been"found to apply
to outdoor sub-stations not using rectifier
cquipment. Even when there is no arcing
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A FILTER DEVISED BY MR. JAKOSKY TO PREVENT R.F. NOISES FROM
FOLLOWING THE 110-OR 220-VOLT LINE INTO A HOUSE

This is essentially a low-pass filter plus an r.f. power-wasting feature. The

chokes themselves are wound on 2” bakelite tubes 24” long inside of whicH

are 1 foot lengths of iron pipe which are grounded. The iron pipes are split end-
wise to prevent eddy current losses at 60 cycles and to prevent excessive 80-cycle

inductance. No. 14 wire is used for a 5-ampere load.

to cure the difficulty. The complete report
is most informative for anyone interested
in correcting line interferences and deserves
publication.

It was found that choke coils at the
rectifier terminals would to a certain extent

No. 12 for a 10-amp. load.

the voitage induced in metal fences by a 60-
cycle line may be enough to create hissing,

.trying and popping noises.

When all the various remedies had been
applied it was possible at the test installa-
tion and at the laboratory mstallatlon to
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reccive distant broadcast and c.w. signals
with si0 vadio interference tho previously
any rveception was practically impossible.
There is no reason for thinking that similar
cases cannot be handled equally well and
Mr. Jakosky’s report (which is on file here)

ST

March, 1927

the more sensitive sets farther away would
not be. If the noise was brought down to
a point where the set near the source could
no longer find it then that trouble was over
with.  During this investigation it was

" found that a surprising amount of noise can

wander into a home by way
of the lighting ecircuits as
“wired wireless'. After
some experimenting a filter
to prevent this was devised.
Its construction and connec-

0

i 5
Hsre s 103 FIG =
DIAGRAM OF CONNECTIONS

THE CONNECTIONS OF THE JAKOSKY FILTER OF FIG. 7

disturbance following ihe line to the house iy stopped by the

. chokes and then is partly wasted in the iron pipes and partly by-
p:ssed to ground by upacltv effect between the winding and the jron
pipe, Bome by-pass effect is also secured because of the capacity between

The r.f.

the coils themseives,

would be of considerable interest to anyone
cursed with an especially bad case of
“power leak”.

The methods worked out by Mr. Jakosky
have been used at a considerable number of
installations of the Cottrell treater with ex-
cellent success. Since the conditions vary

THE PORTABLE LOOP-ANTENNA RFCFIVER

WITH A TUNING RANGE_ OF 30-900 METERS.

THIS SET, UNLIKE MOST SUCH SEARCH EQUIP-

MENT, COVERS ALL OF THE BUSY “CITIZEN
RADIO” BANDS

widely this confirms the belief that many
sources of disturbance can be attacked in
the same general way, the methods natural-
lv differing somewhat with the voltage and
current.

The portable receiver shown in one of the
photographs was used to explore the “inter-
ference topography” of the buildings. The
two tube set was found best since a inore
sensitive set was unable to locate trouble
exactly, also one could be sure that if the
2-tube set inside the plant was not troubled

tions are Shown in Figs. 7
and B.

‘THE SET ITSELF

When all other means have
heen used and noise still per-
sists one can sometimes se-
cure velief by a modified
Fessenden interference-pre-
venter arrangement. Such an
ar rangement was described by Roy B. Ash-
brook and Ralph W. Wright in the October
23 issue of the Electrical World for last
vear. The wiring arrangement is shown in

é It
n
i1
1t

Fig. 9. The coupling transformer is cure-
fully made symmetrical and the set itself
is well shielded as is the intermediate cir-
cuit. The two traps are then tuned slxghtlv
apart, one being tuned to the signal that is
wanted. The two branches of the circuit
are almost alike as far as the noise is con-
cerned and balanced currents flow in the
two halves of the primary. The signal cur-
rents are not balanced because of the dif-
ference in tuning of the trap circuits. In
an installation on the Southern California
Edison Company's system this arrange-
ment practically removed the severe noise
from a leaky $0,000-voit transformer bush-
ing nearby while decreasing the signals only
about 50%. When tried in entirely unshield-
ed form on the furnace noise at 10A a very
considerable improvement was noticed, even
though the circuit was somewhat simplified
to permit combining the two trap-circuit con-
densers so as to run them from one control.

The intermediate circuit could be omitted
since the case was not u#s bad as that of the
20,000-volt line.

- ecever

1

FIG. §
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Standard Frequency Station 9XL

By Hugh S. McCartney*

A. R. R. L.

Standard Frequency stations 1XM and 9XL are operated on regular schedules through the generous
cooperation of their owners and operators who contribute their time and effort as a service to the
. R. The organization and extension of this system is due to an Experimenters’ Section
Committee, known as the O. W. L. S. (Official W ave-L.ength Station) committec,
found on another page under the heading “Standard Frequency Schedules™

Details may be

for volunteers for the transmission

of standard frequency signals. The

Gold Medal Station offered the use
of its short-wave transmitter, 9WI, for this
purpose, but arrangements had already
been made with another station for the
work. It later developed that this other
station would be unable to make the trans-
missions for various reasons, and Mr. K.
V. R. Lansingh of the O, W. L. S. committee
of the Experimenters’ Section wrote to the
Gold Medal Station asking if we were still
willing to undertake the job. This was in
September, and on November 1Yth the first
transmission was sent, which will give some
idea as to the amount of work necessary to
have everything in shape. In addition to
this, the work had to be done so as not to
interfere in any way with the operation of
the rather heavy schedule of WCCO.

WCCO-9XL-9WI

The Gold Medal Station WCCO-9XL-9WI
occupies a rather unique position in that
it is owned by Washburn-Crosby Company,
and is operated jointly with the Minneapolis
Civic and Commerce Association and the
St. Paul Association. Two studios, one in
the Nicollet Hotel in Minneapolis and the
other in the Union Depot in St Paul, are
connected by telephone lines with the main
transmitter near Anoka, Minnesota, some
twenty miles northwest of the Twin Cities,
It is here that WCCO-9XL-9WI is located.

Figure 1 shows '‘the station house of
WCCO-9WI-9X1, the antenna towers and
the antenna system used by the 5 Kw.
broadcast transmitter of WCCO. The tower
nearest the building is also used to support
the Iong receiving antenna for the short-
wave set, the Zeppelin sending antenna of
9WI and the two antennas used for trans-
m%%ing the standard frequency signals of
OXL.

[N June, 1926, QST carried a Tequest

wcCCco

Although WCCO has only been in opera-
tion about two years at the present loca-
tion and the increased power (5Kw.), recep-
tion reports have been very satisfactory,
the station having been heard in several
points in Europe, Australia, South America,

*Chief operator WCCO_ 9XL-9WI, R. F. D. No. 3
Anoka, Minn., also 9DWO.

Mexico, Alaska, and by ships at sea. When
the station was moved outside of the Twin
Cities, provision was made for the instal-
lation of an amateur station, and it was
then that 9WI came into existence. While
it has never been possible to have regular
schedules of operation for 9WI, or to be on
the air with it at all hours, nevertheless it
has been consistently heard in Australia
with an average reported audibility of R5,

FIGURE 1. STATION WCCO-9XL-9WI. THE AN-

TENNAS OF 9XL AND 9WI, ALTHOUGH NOT

VISIBLE IN THE PICTURE, RUN TO THE TOWER

NEARER THE STATION. THE ANTENNAS FOR
9XL ARE SHOWN IN FIG. 2

and two-way communication was established
with “AQE” while that station iwas near
the south pole last winter.

Figure 2 shows the floor plan of the
building, and is given merely to show the
relation of the standard frequency trans-
mitter to the 5-Kw. Western Electric
broadcast transmitter. As all transmissions
from 9XL and Y9WI are made while WCCO
is on the air with programs and going full
power, it will be seen that there was con-
siderable QRM with whick to contend. Not
only was it necessary to have a receiver
that would eliminate these signals, but also
one that was shielded against other sources
of QRM such as are generally caused by

battery chargers, generators, automatic
water pumps and the like.
oW1

For amateur c.w. work under the call
9WI, the receiving antenna is a single wire
which extends from the window of the
operating room to the top of the tower, and
from there runs approximately 1000 feet to
a tree where it is anchored. A report of
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the tests made with this antenna as com-
pared with others of different lengths will
be sent in as soon as a few more measure-
ments can be taken. The transmitting an-
tenna for amateur work is of the Zeppelin
type deseribed by Dr, Pickard in QST some

e e |
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wire horizontal counterpoise directly be-
neath it, and about 12 feet from the ground.
This system has a natural frequency of
about 4000 Kec. and is used with a series con-
denser and antenna load for operation at
fundamental frequencies from 3500 Kec. to
faparoa
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PLAN OF THE STATION AND OF THE ANTENNAS USED BY 9XL

The arrangement of the antennas can be understood better by reference to the text. The
hig triangle is the base of the nearest tower and the squares under its corners arc the
concrete footings. WCCO’s antenna ix not shown here but appears in Fig. 1.

months ago, and is designed for operation
on 34 meters. This antenna is let dowan
when standard frequency schedules are to
be sent, and others substituted that will per-
mit operation over larger bands. Pulleys

(1

FIG, 3. STATION 9XL OF THE EXPERIMENTERS® SECTION
S .

S. F. SYSTEM

have been placed at various heights up the
nearer tower so that different length sys-
tems may be tried and changed very easily.
The leads are bhrought in through plate
¢lass panes in the windows. In the center
of these, holes weve drilled (at twenty-five
cents each) to take the short pieces of
threaded brass rod to which the leads are
fastened.

9XL

For standard frequency transmissions two
antenna systems are used. The larger con-
sists of a single-wire antenna suspended
nearly vertically from the tower, with a one-

5700 Kc. and is operated at fundamental fre-
quencies with an antenna load and series
condenser over a band from 6500 Ke. to
9000 Ke. Third harmonics of these two sys-
tems are used for the 15000 Ke. band.

CALIBRATION EQUIPMENT

Photograph Figure 3 shows a
general view of the operating
room while in Figure 4 may bhe
seen that part of the equipment
used in the measurement of the
standard frequencies. The equip-
ment on the shelf in Figure 3 is
the standard frequency meter,
which is a General Radio Pre-
cision type with worm-and-gear
drive and special coil calibrated
over ‘a band Ffrom 1600 Kec. to
2400 Ke.; an oscillator calibrated
for the same frequencies and a
General Radio crystal oscillator
which holds the quartz plate
used for checking the curve of the fre-
quency meter. The shelf is metal covered
and grounded, and the standard freguency
meter and oscillator are securely fastened
to it in order that all measurements may
be repeated under the same conditions at
any time. On the small shelf below are the
coils used in the receiver and oscillators and
portable oscillator on the beneh beside the
additional coils for the frequency meter. The .
receiver is for calibration work and covers
a band from 200 Ke. to 25000 Ke.
SHIELDING

The receiver, which is used for amateur
work as well as in the measurement of fre-

o
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quencies, is the ordinary short-wave type
using one stage of audlo amplification, and
is equipped with plug-in coils covering a
hand of from 1500 Ke. to 2500 Ke. All bat-
tery leads, as well as the phone urcuu: as far
as the mck are in lead-covered wire with
the coverings soldered together and fastened
to the copper cabinet that shields that re-
ceiver., These are not grounded, however,
as it was found that the shielding was much
more ¢ffective when the shields were leit
“floating”. It was not found necessary to
shield the batteries in any manner, as when
no antenna is used (as in the measurements
of frequencies) the pick-up was minimized
to the extent that signals from WCCO were
only heard on exact harmonics, and then
only over about three degrees on the dial.
With a short antenna, but no ground, WGY
has been received on 9150 Kec. (32.79 meters)
with no interference from this. station’s
harmonic on 9360 Ke. (32.08 meters). A
duplicate position is provided for another
receiver in case it is desired to compare one
circuit with another. Battery supply and
antenna are obtained in the duplicate posi-
tion by throwing double-throw switches.
Another single-pole, double-throw switch
mounted on the backboard makes it possi-
ble to compare two different types of an-

FIG, 4. 9XL’S MEASUREMENT EQUIPMENT

Standing on the grounded metal covering of the
shelf are (left to right) a precision wavemeter, a tun-
able oscillator and a .(Gienerali Radio crystal-controlled
oscillator used as a standard. The wuavemeter and
crystal oscillator are fastened down permanently. On
the lower shelf are additional wavemeter coils and
eoils for another tunable oscillator which is standing
on the table beside the receiver.

tennas. Due to the excessive pick-up of
the long receiving antenna, it is necessary
to keep it grounded while WCCO is on, as
otherwise the antenna current in the big
transmitter drops off about two amperes,
and when figuring 1R that means yuite a
few watts output.

¢XL’s TRANSMITTER

Figures & and 6 will give an idea as to
the construction of the standard frequency
transmitter. The transmitter was built
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“breadboard” so as to permit ease in tun-
ing when QSYing from one frequency to
the next, Two Western Electric 212 D (250-
watt) tubes are used in parallel, this being
possible due to the fact that Western Elec-
kric tubes are graded and marked so as to
permit parallel operation. The circuit, Fig-
ure 7, is a series Hartley, proving very ilex-
ible over the wide band of frequencies cov-

FIG, 5. THE TRANSMITTER OF 9XL. THE EX-

TENSION AT THE FRONT OF THE SET RE-

MOVES THE CONTROLS FROM THE TUNING

CONDENSERS AND REDUCES HAND CAPACITY
EFFECTS WHEN TUNING

ered in the transmissions. The inductances
are mounted on glass towel rods and are
held firm by the center rods going through
the inductances and clamping them firmly
against the two outgoing side rods. Two
sets of rods were necessary to obtain the de-

FIG. 6. BOTTOM VIEW OF 9XL'S TR&NSMIT’I‘ER
SHOWING THE TUNING AND BLOCKING CON-
DENSERS, ALSO THE KEYING RELAY. THE IN-
SULATING SHAFT-EXTENSIONS OF THE TUNING
CONDENSERS CAN RE SEEN INSIDE THE CON-
TROL-EXTENSION OF THE SET

sired coupling und were ¢ut to the re-
qulred length by means of a hack saw, tur-
pentine and perseverance. The coupling
;:enerally used in transmissions is from &
to 7 inches, and with an input to the tubes
of between ! 300 and 450 watts any change
in"frequency is very slight. For the higher
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frequencies a smaller closed ecircuit induc-
tance having 7 turns of ! -inch copper tub-
ing wound to a 2-inch diameter is substitut-
ed for the one pictured. The r. f. chokes
are plug-in so as to allow changing at var-
ious frequencies. The closed circuit and
antenna condensers are the regular Card-
well transmitting type, and the small ver-
nier across the closed circuit condenser is
an ordinary Bremer-Tully receiving conden-
ser having two plates cut down and “double-
spaced”. The dials are mounted on fibre
shafts six inches from the condensers so
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day and the other the mnext. A small c¢on-
trol panel was built to control the set not in
use in order to supply 9XL-9WI. Flexible
leads from this panel are clipped on the
switching terminals in the change-over cab-
inet in the generator room, and the supply
is run to the operating room in lead-cov-
ered cable which was pulled through a
special conduit for that purpose. The con-
trol and transmitter circuits are shown in
Figure 7. The filament supply is from a
16-volt, 600-watt generator and the plate
from a 1600-volt, 2000-watt generator. Both

generators are mounted in

line and driven by a 5-H.P.

motor.
o In order to put the trans-
s mitter in operation, the
220y two  switches S1 and

S2 in the operating room
must be held in the nonlock-
ing position, and the button
marked “Start” must be
pushed. As will be seen

AFfC

this supplies ground to the
starting relay (which already
has battery standing on one

COMPLETE DIAGRAM OF 9XL
A-—Antenna Ammeter 0-5 Amp.
M—Plate Milliamperes 0-1000 M. A.
V~—D. C. Voltmeters 0-30 0-2000.

1.1—20 T. No. 8 solid copper wire 4” D. spaced 4" c¢. to ¢.
c. to c.

1.2—11 T *4” copper tubing 4” D. spaced %"
Cl—Antenna series condenser. 4£40-uufd. variable.

(2—Closed circuit tuning condenser 440 upfd. variable
plates cut

(*3—Bremer-Tulley receiving condenser. 2
down to gize of half dollars and spaced 4”.

C4—Grid mica, 7000-voit 2500 pnfd.

C5—H, V. by-pass. 3000-volt, .02 pfd.

C6—Keying eondenser. 3000-volt. 32 ufd.

R1 & 2—5000 ohms each.

R3—Variable

R4—150 ohms.

RFC1—170 T. Nuo. 26 d.c.c. 3%” D.

RFC2—100 T. No. 26 d.c.c. 3%” D.

RFC3—20 T. No. 16 d.c.c. ¥4” D. spaced.

RFC4—20 T. No. 28 d.c.c. *3” D.

AFC—15-henry choke.

as to minimize body capacity. The keying
relay is mounted on a rubber sponge to ab-
sorb mechanical vibrations.

POWER SUPPLY

Power is supplied to the standard fre-
quency transmitter from a motor-generator
set. As will be seen in Figure 2, duplicate
sets of generators are included in the in-
stallation for WCCO, one set being used one

side) and as it pulls up it
closes the supply to the con-
tactor, which in turn starts
the motor. The starting re-
lay holds itself up through
one of its contacts until the
ground is broken by pressing
the hutton marked “Stop”.
These two buttons (“Start”
and “Stop”) are also non-
locking. The reason for hav-
ing the ground for starting
feed through switches S1 and
S2 in the non-locking posi-
tion, is to make certain that
the switches have not been
left in the wrong positions;
that is, with 81 “Normal”
(straight up) and S4 locked
in the keying position. This
would allow the high voltage
to build up as soon as the
generators were started, and
if the key were unintentional-
ly pressed, or the lever on the
key closed, the high-voltage
would be applied to the tubes
before they had time to heat
sufficiently. As soon as the
set has started, S1 and S2 are released and
return to ‘“Normal” position, which closes
the 1600-volt field relay through a light and
gives an indication that the high-voltage is
applied to the set. S2 is then pulled into
locking position, which closes the keying
relay circuit. In making the adjustments
on the transmitter, S1 is pulled into the
locking position, which opens the 1600-volt
field rely and puts out the light, showing
that it is safe to work on the set.

Yime fnit
Plig fuses

|

rovAC



March, 1927

SENDING AN S. F. SCHEDULE

In adjusting the transmitter to the de-
sired frequency, the clips and condensers
are set at pre-determined points which have
been recorded when tuning. A careful re-
cord is kept of all settings obtained, ever
though they may not be used at the time,
as at some future time some condition may

QST 19

cycle” and return to the frequency at which
it first stanted to change. If the beat fre-
quency was originally 500 cycles, the fre-
quency will change as resonance is ap-
broached, either increasing or decreasing,
depending on whether resonance is ap-
proached from a higher or lower setting of
the frequency meter. Due to the amount of
coupling used between the oscil-
lator and frequency meter in order
to minimize the “dragging” effect
the meter would have on the
oscillator, this c¢hange in fre-
guency is not large. When, after
turning the dial, the beat note has
returned to the original frequency,
the scale reading of the frequency
meter is noted, and if this indi-
cates a correct frequency for the
oscillator, the receiver is then tuned
to zero beat with it. The trans-
mitter having been previously ad-
justed to 7500 Ke., it is then only
necessary to close the key and ad-
just for zero beat with the re-
ceiver. The transmitter is then
beating against the second har-
monic of the receiver, and during
the transmission this {frequency
is maintained by means of the
small vernier condenser in parallel
with the closed circuit condenser.
The capacity of the vernier is so
small that zero beat may bhe fol-

FIG. 5.
ERN ELECTRIC BROADCAST

arise that will require a setting of just
that kind. The oscillator and receiver are
next set at their correct frequencies, and
the frequency of the oscillator read directly
on the standard frequency meter by means
of the change in beat frequency method.
The oscillator is set at 1875 Kc. and the re-
previously calibrated, it is seldom necessary
to read just more than once to obtain the
correct frequency. The receiver is then
tuned to zero beat with the oscillator and
the key of the transmitter is closed. The
transmitter having been previously adjusted
it is merely necessary to tune to zero beat
with the receiver.

If, for example, it is desired to transmit a
frequency of 7500 Kec., the transmitter tun-
ing controls are set at the points indicatea
for that frequency by previous calibration.
The oscillator, is set at 1875 Ke. and the re-
ceiver at 3750 Ke. The second harmonic of
the oscillator is now beating against the
fundamental frequency of the receiver. The
receiver is tuned to an audible beat with the
oscillator and the dial of the frequency
meter is turned until a change in this beat
frequency is noted. The frequency meter dial
is slowly turned still further until this beat
frequency has passed through ‘“one-half

JUST FOR CONTRAST, HERE'S THE 5 KW. WEST-

TRANSMITTER OF

lowed over ten to fifteen degrees on
the dial. In some transmissions,
the transmitter is beat against the
third, fourth, or even the fifth har-
monic of the receiver.  This allaws the
operator to obtain an idea as to the char-
acter of the note. ‘

During the transmission, three operators
are required, one on duty at the main trans-
mitter and the other two sending the stand-
ard frequency schedules. Mr. Smith
(9BLY) has had the ‘“pleasant” task of
tuning the transmitter for all the points
covered in the transmission and making it
work, as well as doing part of the con-
struction. Mr. Anderson (YDGM) is respon-
sible for the construction of the control pan-
el and contactor, and for a large part of the
of the construction of the transmitter; the
writer doing the calibrating. We wish to
take this opportunity to thank Mr. Lan-
singh for the many suggestions made, and
for the assistance given during his stay
here on his way to the west coast. While
many extra hours have been put in in the
attempt to make these transmissions of
value to someone, we feel that the time
has not been wasted, as we have all had
eéxperiences never encountered in the opera-
tion of a broadcasting station, and a few
cards reporting reception of any of the
transmitters (WCCO-9XL-9WI) in opera-

{Continued on Page 32)

WCCOo
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The Theory of a Tuned R. F. Transformer

By Glenn H. Browning and Frederick H. Drake*

any tuned radio frequency trans-
former, whether it be for frequencies
included in the broadecast band or
some frequency chosen for the intermediate
transformer. However, the theory has only

§1's

FIG. 1

THE mathematics to be given, apply to

-

heen checked with experimental curves over
the broadcast band.

If an input radio frequency voltage e, is
applied to the grid-filament of the vacuum
tube, shown in Figure 1, the problem is to
amplify it so that the voltage €', is as large

Rp ij—‘?

Quey L'E L &l
_i._b _} Ra

'l

as possible. This system is equivalent to
the circuit shown in Fig. 2, as far as al-
ternating currents are concerned, where R,
is the internal plate-filament resistance of
the tube, and p is its amplification factor.

This method of replacing a vacuum tube
by an impressed voltage of pe. in series
with the plate resistance has been used for
some time when treating the vacuum tube
as an amplifier.

The problem of finding the amplification
of the system «':/e, then reduces to solving
the circuit for i: since to a very close ap-
proximation.

=L, W ip——-==

The following standard abbreviations

were used:
M Rp L Ra . ow _imp.
z‘iﬁ.,‘ ’[v‘u..w 3 = l W ' 2m " trequency
! w,
Wz =t Homy
L YA

M is the mutual inductance between L. and
I.-; £ is the impressed frequency. With these

* Both «of Browning-Drake Corporation, RBrighton,

Mass.

abbreviations, it may be shown that regard-
less of the setting of C., that the amplifica-
tion of the system is given by equation 2.

L4 -
€9

When C. is tuned for greatest signal,
which is:

T (=g ) (74 1) == mm e 5

When equation 3 is satisfied equation 2

reduces to:

& wtopmdd
R U ) ’

It is easily observed that equation 4 has
a maximum with respect to “t”. This is
found to occur when:

When equation & is substituted in equa-
tion 4, the greatest possible amount of am-
plification is given for a tube used as an
amplifier, and a tuned radio frequency
transformer. This condition is given by
equation 6.

It will also be noticed that this relation
can only be satisfied at one frequency, as
“n,” is not the ordinary power ratio, but de-
pends upon the internal plate-filament -re-
sistance of the tube. However, “n.” is al-
most constant over a considerable range;-as
will be observed in Fig. 8.

In order to see how much variation in
amplification there would be when equation
5 was satisfied for a wavelength of, say, 350
meters, curves were plotted of equation 4.
These are shown in Fig. 4, and indicate that
as long as a coupling of .5 is obtained with
the correct value of L, high amplification is
obtained over the whole range of wave-
lengths used in radio broadcasting.

Equation 6 showed that L., the inductance
of the secondary of the tuned r.f. trans-
former should be made as large as possible,
consistent with tuning down to the lowest
wavelength desired. It also showed that
the turn ratio of a transformer of this type
does not indicate how much amplification 18
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going to be obtained, for the turn ratio is
modified by “n.”, which takes into account
the high frequency resistance of the Sec-
ondary of the transformer. Of course, “n,”
also enters, but as it has the plate-filament
resistance of the amplifying tube contained
in it, little can be done with present day
tubes to change its value.

It is queer that so-called engineers make
a practice of winding the primary of a radio

1 g ! D L 1 B I
s0a 850, 0o 850 S0 350 oo
 WAVELENSTN

FIG 3

frequency transformer with large wire to
keep down resistance, when the primary is
in series with this plate resistance, which
usually amounts to, from between 15,000 to
20,000 ohms, so that even a few hundred
ohms resistance in the primary winding is
unappreciable when compared to the 15,-
000 plate resistance which cannot be done
away with.

With this data at hand, the constants of
the radio frequency transformer were com-
pletely determined, but when one was made
up on two concentric cylinders, and tested
in the laboratory, the amplification pre-

t-r2
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dicted by theory was %ot obhtained. After
considerable work, a “slot” wound primary
was adopted with a result that the
theoretical amplification was closely ap-
proached, tending to show that the capacity
between coils L, and L, must be kept down
to a minimum for maximum amplification.
Fig. 5 shows the theoretical curve of ampli-
fication “A”, and the measured amplifica-
tion “B” which was obtained with the “slot”

winding, using the constants predicted by
the eguation given. These measurements
were taken with a vacuum tube voltmeter
which has been described many times before,
and will not be taken up here. It is suf-
ficient to say that a radio signal of the de-
sired wavelength was impressed across the

grid-filament of the vacuum tube (in this .

case a UV-199), by means of a resistance
and the output voltage and input voltage
consecutively measured by means of the
voltmeter. Extreme care was taken to keep
down stray capacities which might intro-
duce errors in the results. The oscillator
which supplied the incoming voltage was
placed in a separate room, and partially
shielded, a twisted pair bringing in the
signal from the oscillation to the r.f. trans-
former. These precautions were taken so
that the secondary of the r.f. transformer
would not pick up a voltage directly from the
oscillator. With the apparatus thus care-
fully arranged, no voitage could be detected
across the outtput of the amplifying system

3
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when the input voltage was veduced to
zero. This showed that there was no direct
pick-up from the coils or the batteries used.
Several different methods were also- em-
ployved in obtaining the amplification of
the system shown in Fig. 1, so that it is be-
lieved that the values given on the graph
are very nearly correct.

Now that we have shown that theory and
experiments give substantially the same
results, let us briefly summarize the guan-
tities which play an important part in the
amplification of ‘the system described. First,
make L. the inductance of the secondarv
winding as large as possible consistent with
tuning down to the lowest wavelength de-
sired. Second, secure a good coil and con-
denser whose losses are low, so that “n.” is as
small as possible. We have found that lower

“n.” ¢ould be obtained better by a single -

O mcaeeeemy
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layered solenoid than by any of the so-
called “low-loss” coils.

Third, find the value which c¢an c¢on-
veniently be obtained for “¢”, and keep the
primary winding bunched and at the low
potential end of the secondary. Use small
wire for primary.

Fourth, knowing the plate resistance of
the vacuum tube to be used as an amplifier,
and the mean frequency at which the trans-
former is to be used, together with “n.” of
the secondary, and “t”, solve equation 5
for the inductance of the primary winding.

By means of these four steps, an efficient
tuned radio frequency transiormer can be
designed by one who is somewhat acquainted
with mathematies, and who has the fa-
cilities for measurements of quantities such
as inductance.

In the original paper which was pre-
sented before the Northeastern District
Convention of Electrical Engineers at
Worcester, and later before the Institute of
Radio Engineers at New York the tendency
for the grid circuit to break into oscillations
was also considered and the necessity for
some type of neutralization considered, but
will not be taken up here, as it does not
bear directly on the transformer design.

It is sincerely hoped that this discussion
on the quantities entering into the design
of a tuned radio frequency transformer may
he a help for those designing efficient am-
plifiers, as there is certainly a great need for
a careful investigation along this line.

. &S tra.xs k-

NOTICE TO U. K. MEMBERS OF A.R.R.L.

By virtue of the same arrangement, mem-
bers of the Radio Society of Great Britain
who desire to belong to the American Radio
Relay League may join or renew their mem-
bership by addressing the same to Mr. J.
Ashton J. Cooper, Ass’t Hon. Secretary,
R.S.G.B., 53 Victoria St.,, Westminster,
London, 8.W.1, who will forward the same
to Hartford. @ The dues are 12/6 in the
United Kingdom and include a subscription
to QST.

T. & R. MEMBERSHIPS

By reciprocative arrangements estab-
lished with the Radio Society of Great
Britain, members of the A.R.R.L. residing
in the United States and Possessions and
in Canada who desire to belong to the Trans-
mitters & Relay Section of the R.S.G.B. may
join via A.R.R.L. Headquarters at Hart-
ford, which will transmit the remittance to
London, eliminating the inconvenience of
an international remittance, etc. The dues
are $3.50 per year and include a subsecrip-
tion to “The T. & R. Bulletin”, a most ex-
cellent ham monthly.
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BOOK REVIEWS

By R. S. Kruse, Technical Editor

Swoope’s Lessons in Practical Electricity,
17th edition, revised by Erich Haussman,
E. E,, Sc. D., Professor of Physics at the
Polytechnic Institute of Brooklyn, Fellow
A.LE.E. Published by Van Nostrand, 8
Warren St., New York City, 693 pages, 542
illustrations. Price $2.50. (1st Edition
1900)

Several things about the heading of this review must
strike the reader. It is not every book that lasts for
26 years and reaches the 17th Edition. That “‘Swoope”
hux done s0 is due to a hapvpy combination of theory
and practice. The theory alone seldom interests the
reader long when he is ‘going it alone', while the
practice alone makes an indigestible mass—one can
read it but seldom understand it.

One should not be misled by the unhappy title
*“Lessons in Practical Electricity’”’. ‘This book is not
one of those terrible books that are written in the
“}.) . . now-little-children-I-will-tell-you-how-it-came-
about”

manner. On the contrary, it is a thor-
oughly solid book, written in good understandable
style. Radio is not neglected—meither is it allowed to

swamp the book.
proper proportion.

“Swoope”” will be an excellent addition to the radio
amateur’s bookshelf,

Principles of Modern Radio Receiwving,
By L. Grant Hector, Ass’t. Prof. of Physics,
University of Buffalo. Published by Burton
Publishing Co. Buffalo, N. Y. 304 pages, 160
illustrations, $5.

Imagine a book which discusses the theory of radio
veception very well indeed and at the same time
manages to walk the narrow path that goes between
the bogs of mathematics and the brambles of in-
accuracy. ‘That sentence was not intentionally
flowery; it was occasioned by the enthusiasm that
one naturally generaies when a book comes along that
is just right, and this one is. A careful reading of it
will give one a good fundamental understanding of
the non-oscillating types of reception employed in
modern practice, either ahove or helow 200 meters.
The oscillating receiver, unfortunately, has been left
somewhat aside but the defect ia not serious. a good
¢.w. receiver is not hard to understand when one has
srrasped the others. Beyond saying that the book is
pleasantly logical one can not add more without list-
ing chapter headings. Instead it is much hetter to re-
call that figure 83 shows a single circuit tuner inside
a black rim labeled *In Memoriam", also that the dis-
cussion of amplifiers is singularly complete in a time
‘\‘vhen amplifiers have just finished changing day by
day.

This is & good book to own; I am glad that our copy
will be available for QST work.

It gets 4 of the 34 chapters—u
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Quartz Crystal Calibrators

By A. Crossley*

piezo-electric crystal calibrator is

a crystal controlled oscillating cir-

cuit which is capable of producing

currents of radio frequency which
are equal to the fundamental and harmonic
frequencies of the crystal employed in such
4 circuit.

The ‘quartz «¢rystal controlled oscillating
circuit has been found to he the most con-
stant source of frequency. No self-oscillat-
ing circuit of any type will approach the
constancy of frequency which is obtainable
hy resort to crystal control for obvious
reasons. This latter statement is based on
the fact that the self-oscillating circuit fre-
quency is dependent on the resonant con-
dition of the oscillating circuit. This reso-
nant ecircuit is made up of an inductance
and a capacity and shunted across such a
eircuit is the grid-tfilament or plate-filament
impedance. These impedances are of dif-

ferent values and are dependent on the .

filament and plate voltages, and therefore
act similar to a resistance shunt across the

§
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FIG. 1. CIRCUIT USING CRYSTAL BETWEEN
PLATE AND GRID

resonant eircuit. A resistance shunted
across a capacity increases the effective ca-
pacity of such a circuit, and therefore, a
variation .in shunt resistance produces a
variation in effective capacity.

Assuming that the frequency of the self-
oscillating ecircuit is adjusted to definite
value for one filament and plate voltage, 1t
is very easy to change the frequency of such
a circuit by changing either the plate or
filament voltage or hoth. QOther factors
such as change in inductance or capacity
due to temperature or ageing effects also
produce a change in the frequency of the
self-oscillating circuit. From these various
assertions we can see that the frequency
of any self-oscillating circuit is dependent
on a number of conditions which are ex-
tremely hard to inaintain constant and

“]‘)Ngyal Resedrch Laboratory, “Bellevue”, Anacostia,
. C.

therefore we cannot consider such a system
for use as a standard of frequency.

The quartz crystal is a very hard sub-
stance and has a very small temperature
coefficient and when employed in a crystal
controlled circuit it will permit the genera-
tion of one frequency. Changes in plate
or filament voltage produce a negligible
change in frequency so that for all
practical purposes the natural period
or frequency of the crystal can be con-
sidered to be correct. If a greater de-
gree ol accuracy is required a temperature
coeflicient factor can be applied, which is
equal to one part in 20,000 for the lateral
electrical axis and one part in 40,000 for the
clectrical axis which represents the thick-
ness of the crystal.

Information un methods of cutting quariz
plates from the natural crystal may be had
from articles by Cady' and Hund* or from
my paper on “Piezo Electric Crystal Trans-
mitters” which will soon appear in the Pro-
ceedings of the Institute of Radio Wngi-
neers’. In these articles further informa-
tion on the electrical and optical axes is
given, together with simple formulae for
approximately the frequency of the c¢rystal
from its several dimensions. In this article
we can consider that there are three fre-
qguencies in a quartz plate and that we are
interested in making the crystal oscillate at
only one of these frequencies.

There are two simple ways to make a
crystal oscillate feebly thus providing a con-
stant source of radio frequency. The first
method is shown in Fig. 1. In this figure
the crystal is placed between grid and plate
and the grid is biased with a grid leak. The
phase adjusting circuit consisting of a c¢oil
and a variable condenser, is placed in series
with the B-battery source. An r.f. by-pass
condenser is shunted across the B-battery
while the conventional “A” battery is em-
ployed to heat the filament of the tube. The
second type of oscillating circuit is shown
in Fig, 2. In this figure the crystal is
placed between grid and filament terminals
of the vacuum tube while the remainder of
the circuit is identical to that shown in
Fig. 1.

The circuit shown in Fig. 1 will produce
oscillations if the plate or phase adjusting
circuit is tuned to a lower freguency than
that of the crystal, while the circuit shown
in Fig. 2 will oscillate when the phase ad-

1. W. G. Cady, Proceedings of the 1. R. ., April,

192 A. Hund, Proceedings of the 1. R. E., August,
1926.

3. A. Crossley, Proceedings of the I R. E., Janu-
ary, 1927,
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justing circuit is tuned to a higher fre-
quency than the crystal frequency.

I prefer the circuit shown in Fig. 2 for
two reasons: First, that there is no danger
of an accidental short-cxrcultmg of the B-
battery as would be the case in Fig. 1, if
the crystal should slip out from between
the crystal contact plates and these plates
touch each other; second, because of the
smaller values of inductance and capacity
which is necessary to tune the circuit to the
oscillating condition.

GENERATION OF HARMONIC FREQUENCIES

There is a mistaken idea among those not
familiar with the piezo-electric crystal art,
that harmonic frequencies are generated or

L
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USING THE CRYSTAL BETWDEN THE
GRID AND FILAMEN

FIG. 2.

are present in a crystal. Such is not the
case as the harmonic frequencxes of the
fundamental crystal frequency are only pro-
duced in the 7)haee adjusting or plate cir-
cuit of the tube.

If we consider using the circuit shown in
Fig, 2 and employ a small inductance and
a large capacity it is extremely difficuit to
observe harmonic frequencies greater than
the fifth, while if we increase the size of
the inductance and reduce the capacity we
will notice an increase in the number and
strength of the harmonics. Now, as an ex-
treme case, if we dispense with the con-
denser and employ a large inductance which
has a very small distributed capacity; we
will observe a much greater increase in
the number and strength of the harmonies.

From "this information we know that
it is necessary to employ in the plate cir-
cuit a phase adjusting means which has a
preponderance of inductance with a mini-
inum capacity in order to produce the
greatest number of harmonic frequencies.
We also know that a circuit which has a
small inductance and a large capacity will
afford very sharp tuning to a single fre-
quency while a large inductance and small
(apamtv circuit tunes broadly and re-
sponds readily to a broad band of fre-
quencies. Now if we consider that the
wave form of the fundamental frequency in
the plate circuit is not sinusoidal, due to
the use of the grid leak, then it is ecorrect to
say that irregularities in the wave form
mdlcate the presence of harmonic {fre-
quencies. Now if we employ the large in-
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ductance coil in the plate circuit we pro-

"vide a means for matching impedance at

harmonic frequencies with that of the
plate-filament circuit of the vacuum tube,
due to the fact that such a coil system re-
sponds to a broad band of frequencies.
This  matching of impedances therefore
provides a maximum generation of power
at the harmonic frequencies which makes
possible the c¢rystal calibrator.

DESIGN DATA ON CRYSTAL CALIBRATOR

The crystal calibrator has become a neces-
sity in the modern radio laboratory, and
due to its simplicity and reliability, as well
as its relatively low cost, it can also be con-
sidered for use by up-to-date amateurs.

It can be used to measure very accurate-

ly, inductances, capacities, frequency meters
and the frequency of any type of self-oscil-
lating or crystal controlled transmitter,
It may be termed the *“watch dog of the
laboratory” as it affords a means for ob-
taining an accurate check on numerous con-
ditions which normally cause a considerable
amount of trouble.
" In the interest of assisting the amateurs
to keep their transmitters within the
assigned frequencies, and also to provide
a reliable type of wavemeter, I am describ-
ing a type of crystal calibrator which should
be of interest.

This crystal calibrator, exclusive of the
cost of the crystal, can be made for ap-
proximately fifteen dollars. No previous
experience with erystal oscillating circuits
is required as the circuit will make any
optically good crystal oscillate.

Referring to Fig. 3 we observe a
schematic diagram of the crystal calibrator.
The c¢rystal is shown at (1) and for our
use, should be a low frequency crystal, say
500 Kes (7.76 mm thick by 23 mm square)
which should be housed in a moisture-proof
container of some kind. The upper and
lower brass contact plates for the c¢rystal
should be smooth and preferably lapped sur-
faces. The upper contact plate can rest on
the crystal or it can be separated from the
crystal by an air space of apptoximately
.003”. If the plate rests on the crystal, its
weight should not exceed seven grams and a
flexible lead one and one-half or two inches
long, consisting of three or four strands of
No. 38 or No. 40 copper should be soldered
to the plate. Greater piezo-electric cffect
is obtained with the plates in intimate con-
tact with the surface of the crystal although
for use with the crystal calibrator, where
only feeble piezo-electric control is neces-
sary, an air space can be tolerated.

When assembling the crystal holder unit,
care should be taken to have the surfaces
of the contact plates and the crystal as
clean as possible. TUse pure grain alcohol
or carbon tetrachloride (Pvrene fluid) for
cleaning the crystal holder unit. A small
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amount of dirt or liguid on the surface of
the crystal will prevent it from oscillating,
so be careful and observe precautions pre-
viously cited.

A grid leak having a resistance of two
megohms is shown at (2). This leak should
be of the metallized filament type similar to
the Daven glastor or Durham resistors. Do
not use any leaks which are made of the
India (carbon) ink and paper as such leaks
are noisy and do not maintain their rated
resistance when subjected to currents met
with in the calibrated cireuit.

A- UX-199 or 201-A tube can be used in

the circuit, the preference heing in favor
of the UX-201-A tube. The tube (4) with
the usual filament heating battery (3) is
shown in the figure.

A Universal or pancake wound coil can
he employed at (5) in the figure and if such
a coil is not available a cylindrical coil can
be used. The coil best suited for this pur-
pose should have a very small distributed
capacity and expericnce has shown that the
pancake or Universal wound coils have a
very small distributed capacity and are the
hest type for use in crystal calibrators. The
coil recommended for this circuit for use
with the 500 Kes crystal is of the following
type; i. e., one inch inside diameter of ap-
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FIG. 3. THE CRYSTAL CIRCUIT USED IN THE
CALIBRATOR

proximately 190 turns of No. 24 1N.C.C.
wire having a winding width of one-quarter
inch. ’

The inner terminal of the coil should be
connected to the plate of the tube while the
outer terminal is connected to a 45- or 90-
volt B-battery (8). A d.c. milliammeter
{8) having range from approximately 0
to § milliamperes is inserted in the circuit
as an oscillation indicator. Shunted across
the meter and B-battery is a paper by-pass
condenser having a capacity of approxi-
mately 0.5 pfd.

A coupling condenser {9) having a ca-
pacity of 50 microfarads provides a means
for coupling the calibrator to a receiver or
any type of frequency meter. The coupling
lead should not be greater than eight feet
in length and should be suspended in air

B
o

at least two feet from the wall or any
grounded object.

There are other means for coupling cali-
brators such as employing another coil of
similar characteristics to the plate coil and
coupling this coil to the plate eoil or by taps
on the plate coil.

OPERATION
Having ussembled the calibrator, first
light the filament and then observe: the
meter (&). If the meter nezdle shows a

FIG. 4. FRONT VIEW OF THE COMPLETED
UNIT

maximum current reading and then falls
back to a small value, this is an indication
that the circuit is oscillating. If the meter
shows & steady maximum reading then the
circuit is not oscillating and further work
is necessary. This usually should consist
of reducing the number of turns on the plate
coil until the circuit starts oscillating. If
this change in plate coil turns does not
make the crystal oscillate, change tubes or
the grid leak, If the crystal is a sluggish
oscillator it can be triggered off into the
oscillating state by varying the filament
voltage abruptly over a range of about two
volts, or the crystal holder can be tapped
gently.

Sometimes, a cause for the calibrator re-
fusing to oscillate is due to location of the
plate coil near grounded objects or the
placing of bad dielectrics in the field of this
coil, The c¢oil should be mounted on a
wooden form and spaced at least two inches
from other parts of the_calibrator.

Having started the calibrator oscillating,
it will be of interest to observe how it
functions. This may be done by placing the
coupling lead near an oscillating receiver,
the frequency range of said receiver being
previously known, and by varying: the dial
on the receiver a series of beat notes will
be heard. If the receiver is set near the
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500 Kcs setting and the dial varied until a
zero beat note is ohtained then that setting
is exactly 500 Kes. Now continue increas-
ing the frequency of the receiver until an-
other beat note is heard, which is most

FIG. 5. INSIDE VIEW. THE TUBES SHOWN ARE

WESTERN ELECTRIC “N” TUBES

likely 750 Kcs while the next beat note
observed will be equal to 1000 Kes and so
on at intervals of 500 Kes or fractional
parts of 500 Kes.

For the lower frequency settings it
is possible to hear the fractional har-
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will produce enough harmonic settings to
accurately calibrate any frequency meter
that operates in the broadcast frequency
band.

Crystals can be purchased from various
companies that advertise in @ST. When
purchasing crystals, it is always advisable
to state how you wish to use it, giving data
on plate voltage, type of tube and also the
circuit in which it is to be used, because
there is a slight error in calibration when
crystals are employed with different cir-
cuits and tubes. An example of this case
may be cited as follows. A certain crystal
was employed in a crystal calibrator circuit
using 201-A tube and 45 volts for B-battery,
and for this condition oscillated at 4002
Kes, while, when this crystal was employed
in a power circuit with an output rating of
80 watts, it oscillated at 4000 Kes. The
difference in frequency for these two con-
ditions was .05 percent which represents
the extreme change which is possible when
employed in different circuits when operated
at a definite temperature.

There are two kinds of ecrystals, those
that can be used as feeble oscillators, such
as employed in crystal calibrators and
those which are employed to control oscil-
latmg circuits havmg outputs ranging from
5 to 100 watts. It is comparatively easy
to make crystals for use in feeble oscillat-
ing circuits, but a considerable amount of
skill and knowledge of crystal structure is
required in the manufacture of power
crystals,

Crystals may be of square, round or
oval shape for use in feeble oscillating cir-

CUUPUNS BINDING FOST

monics and the integral harmonics,
while at the higher frequency setting
of the receiver only the integral har-
monics are heard. All fractional har-
monics are much weaker than the in-
tegral harmonics and therefore can be
easily recognized. The fractional
harmonics are produced by the beat-
ing of an odd harmonic of the receiver
with an even harmonic of the calibra-
tor or vice versa, for instance if we
observe a beat note at 750 Ke¢s on
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the receiver then we know that the
second harmonic of the receiver is
beating with the third harmonic of the
calibrator. Numerous other combina-
tions of harmonics of the receiver
and the calibrator produce other
fractional harmonic observations and
aid materially in finding other points be-
tween the integral harmonic settings.

A 500-Kec. crystal can be used to advantage
in checking frequencies higher than 2000
Kes and is well suited for use by amateurs.
Manufacturers of broadcast equipment
should use a 100 Ke. crystal calibrator which
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FIG 6. THE COMPLETE CIRCUIT USED IN THE
CALIBRATOR

cuits, but for power purposes, the square
crystal is to be preferred.

For an absolute check on the frequency of
the crystal calibrator, it is advisable to
assemble the unit and if found to function
correctly, it should be shipped to a stand-
ardizing laboratory for final calibration.
When shipping this unit 2 maximur amount



March, 1927 Q

of care should he exercised to provide
means to prevent damage due to rough
handling.

The various parts of the calibrator-can
be readily noted by reference to Figs. 4 and
5. ‘The most vonspicuous part of the unit
is the Litzendraht Universal wound coils,
one of which is in the plate circuit of the
oscillator and the other coupled in the de-
tector circuit as shown in the schematic
wiring diagram (Fig. 6).

In closing it is suggested that the crystal
calibrator be considered seriously by all
persons engaged in handling radio traffic of
any kind, because it is the only reliable
means of checking quickly the frequency
of any radio frequency system. Persons
carrying on trans-oceanic .traffic should be
especially interested in this device, because
it will prevent them from accidentally op-
erating in a frequency band which belongs
to another nation.

A.R.R.L. Information Service
Rules

Please help us by observing the following
rules:

1. Keep a copy of your questions and
diagrams and mention that you did so.

2. Number the questions and make a
paragraph of each one.

3. Make diagrams on separate sheets
and fasten them to the letter.

4. Print your name and address (not
merely your radio ecall) on your letter.
Don’t depend on the return address on the
envelope as this is destroyed when the
letter is opened.

5. Don’t ask for a comparison of the
various manufacturers’ products.

6. Before writing, search your files of
QST—ithe answer probably is there.
. 7. Address all questions to Informa-
tion Service, American Radio Relay

League, Inc., 1711 Park Street, Hartford,
Conn.

8. It is not essential to enclose an en-

velope as long as you supply postage and
PRINT CLEARLY your name and address
on your letter.

W Straysfy

_ The second annual convention of the
Institute of Radio Engineers was held on
January ‘10, 11 and 12. A mighty nice
program was outlined, allowing time for
trips to the New York BC stations as well
as through some of the large manufacturing
plants. After Clayton has been there a
vear, we may expect them to also include the
usual QSL card and liar's contest in their
conventions.

s
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Midwest Convention Coming!

HOOPIE!! Another Midwest Division
convention, in conjunction with the
lowa State College Radio Short

Course, is to occur on April 15th and 16th
at the lowa State College at Ames. Save
up your shekels, you Midwest fellows, for
this is going to be good.

An excellent program has been planned
under the direction of Mr. D. . Faber of
the college, who will be in charge of the
Short Course. Unforiunately up to press
time we have not received details for pub-
lication. There are going to be lots of
stunts and prizes, movies, ete. Registra-
tion will take place Friday morning the
15th, with a short informail meeting for the
purpose of getting acquainted. There is to
be an A.R.R.L. tratfic session that after-
noon, and somewhere on the program there
will be a real ham banquet of course.

Everybody is invited and -a big time is
assured. Last year’s convention in con-
nection with the College Short Course
proved very popular but this one promises
to skin it all hollow. Ames April 15-16!

i Strays'g

Attention, Sea Going Brass Pounders!
Under this caption, there appeared in a
recent issue, a stray on the Government
publication “Radio Aids to Navigation”
which stated that it was obtainable from
the Supt. of Documents. This should read
that it is obtainable from the U.S. Hydro-
graphic Office at Washington D.C. We hope
vou haven’t swamped the poor Supt. of
Documents in the meantime.

Russ Shortman Jr., 6BWS, tells us that
most of the Arizona gang are using a very
weak solution of borax in their rectifiers. A
small package of borax is emptied into 5
gallons of water. The jar is shaken for a
minute and then left to settle. The solution
is then siphoned off. [t is not necessary to
put oil over the solution as it doesn’t creep
as bad as the concentrated ones.

Frederick T. Swift Jr. of 6CMQ gives us
the following on what he terms as being a
simple, beautiful, cheap and efficient crystal

El?:

mounting that may be made in a hurry. The
drawing gives the general scheme. Starting
from either the top or bottom, you have
bakelite, tinfoil, crystal, tinfoil and bakelite.
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‘Coming—An International Relay Party
A World-Wide Contact Contest to be Held in May
By F. E, Handy, A.R.R.L. Communications Manager

ner or Kruse drop into the C.D. to ask
for the latest dope on foreign contact.

" “How shall I send my X-Section test
notices for amateurs in Ecuador, Aus-
tria, ete.? Who is most dependable and
who can QSR promptly ?”

Elsewhere in this issue are listed the
stations known to be the “best bets” for
good foreign contact as we go to press.
While the larger countries can always be
reached easily, not every foreign QSO is
reported to the C.D. znd this makes it
difficult to get complete information on
foreign contact points.

So why not an international party with
some experimental test messages to see
what we can do? This will give us all a
chance to have some good fun including
both relaying and international DX; it
will serve as a starting point for the lin-
ing up of more definite contact for all for-
eign points; new contacts and friendships
will be made. Among other things the
contest will help the €. M. to answer some
of the questions so frequently fired at him.

Here you are, OM! Here's a contest in
which every umateur in the whole world
can have a part—the oniy requirement, an
amateur radio station. The contest will
show which stations in each country are
the star stations for two-way interna-
tional work. There are test messages to
relay which will insure that actual solid
two-way QSOs are made. These messages
are going to be entirely of an experimental
nature so that all countries can take part
whatever their regulations regarding the
handling of radiograms. Both operating
and station performance will play a part
and a great deal depends on the judgment
of the individual operators. The tests will
show which stations can do the best work
in each part of the world. They will show
which countries make the best record. The
tests will show which stations in the UUnited
States can work most countries in the two
weeks of the teste—also what stations can
do the BEST work with any particular
country.

Certificates will be awarded to the sta-
tions making the i d
tory, country or locality owtside the
MAINLAND of United States and Canada.
Certificates will also be awarded to stations
in the United States and Canada. These
certificates will appoint the stations that
prove themselves best fitted for the post
to be known as OFFICIAL FOREIGN
CONTACT STATION—and there will be

S ELDOM a week goes by but that War-

best score in each terri--

one such station appointed for every partici-
pating locality (see a list of international
intermediates). It is possible for a U. S.
or Canadian amateur to hold a certificate
for mcre than one country but every sta-
tion has equal opportunity in the two weeks
of the contest. A full report of the rvesults
and the scores of the highest stations in
each country will be given in QST as soon
as _the results of the contest are in.

Participating stations in the TUnited
States and Canada will each be provided
with suitable test messages just in ad-
vance of the contact contest—one message
to be given an amateur in each of the
foreign localities worked. The messages
will each require an answer. As soon as
received, the foreign amateur writes a reply,
the text of which must be of eight or more
words (tive figures or fraction thereof count
as one word). This return message can be
given only to some other U. S. or ((anadian
amateur and will not count for anything
in the score if returned through the same
station. During the tests each U. S.
or Canadian amateur will try to give as
many countries a message as possible. Each
U. S. or Canadian amateur can give but
one message to ch foreign country. There
are going to be plenty of stations on the job,
however, and therefore plenty of messages
to go around. Just as soon as a few of
the messages are off the hook, the North
American gang will begin to look for re-
plies because received messages count for
more in their score.

Any wavelengths at all that are used
by amateurs may be used in the contest.

It may be helpful if the participants spend

some time in advance of the tests in listen-
ing-in to_note where everyone is located
on the dial or even in digging some in-
formation out of the tables in the
T.A.R.U. Department of back QSTs to learn
what wavelengths are used most by each
foreign locality. 20-meters will undoubt-
edly play an interesting part in this con-
test, as many countries are working on
that wave already and find solid contact
possible with very low power. The man
with the one or two five-watters has just
as good a chance of rolling up a big score
as the chap with the high-power outfit.
Perhaps you noted the simple outfit with
which 1BIG won the Traffic Trophy. With
the same set he has gone down to 20-
meters and reports hooking some English
stations. By proper adjustment and opera-
tion you can do the same thing.

Here is an example of the way things
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should go off under the rules of the contest
—~~more of them later. Suppose at the start
of the test 0a2YI works nulBHW and
takes 1IBHW’s particular message for Aus-
tralia selected at random from his list of
messages provided by A.R.R.L. HQ just be-
fore the tests begin. The stations finish
the QSO and 1BHW looks for other coun-
tries to work while 2YI writes out an an-
swer to give to some other station in the
U. S. or Canada at the first opportunity.
On his next QSO 2YI hopes to send this
message and at the same time receive an-
other message to boost his score all he
can., If the message he takes on the
second QSO happens to have the same text
as the previous message, he can take it,
but he must be sure to answer it differ-
ently before QSRing back to a U. S. or
Canadian station. T.ate in the contest 2YI
may work 1BHW again and while unable
to take another message from HIM, he can
wive 1BHW this message taken from anv
U. 8. or Canadian station except 1BHW.
1BHW will know it is a different message
because it will bear a different serial num-
ber than the one assigned the similar
message by 1IBHW. Every set of message
assignments bears a cipher number which
must be used in numbering the reply test
message for identification and checking
purposes.

Sample messages as sent by U. 8. or
Canadian amateur stations:

TEST MSG FM NU/NC (Insert call).
NR 2271A32 (Insert date). — ... -—

WHAT IS THE WAVELENGTH O
YOUR TRANSMITTER PLEASE

T e e e

Answer as worded by foreign amateur
and sent to some other U. S. or Canadian
station: -
REPLY TEST MSG FM OA/OZ/EG/FO
ete. (Insert call), NR 2271A32 (In-
sert date msg returned to U. S. or

Canada —...— MY WAVELENGTH IS
TWENTY THREE METERS TO BEST
OF MY KNOWLEDGE —..,—
{Sign your QRA if you wish for
identification).

RULES OF CONTEST

1. The contest opens May 9 at 0000 G.C.T. and
closes May 23 at 0000 G.C.T. .Only work falling be-
tween these dates and times will be counted—be sure
to remember the dates, May 9 to 22 inclusive.

2. United States and Canadian amateurs may each
send just ONE message to any foreign locality.

3. Evidence of more than one test message to any
one country from a single U. S. or Canadian station
will make a cuntestant ineligible for either a certificate
or honorable mention. Other evidence of intentional
infraction of the rules will make the countestant
ineligible similarly.

4. TUnited States and Canadian amateurs may re-
ceive only one reply test message from any one station
in a foreign country. This rule is to prevent a single
North American station from gaining a great number
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of points too easily and to give all contestants an
equal chance with all amateurs outside the U. S. and
Cunada. .

5. Reply test messages must contain cight or more
words in the text. These replies are prepared by the
contestant himself who exercises his own ingenuity to
make each message different than other messages for
checking purposes. Reply test messages are counte:|
only when sent to a station in the T. S. or Canada
other than the station from which the original mes-
sage bearing the distinguishing serial number was
received. .

6. Credits: United States and Canadian stutions—

Successfully sending the test message counts I
point.

Receiving a reply test message from abroad counts
3 points.

Stations in all other localities—

Successfully receiving the test message counts 1
point,

Successfully transmitting a reply test message to a
United States or (Canadian amateur station other
than the one from which the original message
was received counts 3 points.

~

7. Confirmation by mail is required of all par-
ticipants at the close of the contest. Whether your
score is 1 or 100 we want the dope for QWST.

a. United States and Canadian stations should re-
turn the message assignment sheets with the record
showing when the message was sent, call of station to
which message was given, date and wavelengths in
the spaces provided on the assignment sheet. The
copies of all messages received from foreign iocalities
must be turned in as evidence of QSO with stations in
the different localities. ‘The information on time,
call, date, and wavelength should also be included
directly on each message.

b. Foreign confirmations: Copies of all test mes-
sages received and copies of reply test messages must
k(se )turned in with the information requested under

a.).

8. All reports should be mailed to the fullowing
address promptly at the conclusion <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>