


Just Out—
The New Fourth Edition of

By HANDY and HULL

FOR THOSE WHO DON'T KNOW IT:

The Handbook is a practical manual of amateur radio in all its
phases, published by the American Radio Relay League, the
amateur’s own organization. It starts at the beginning and
tells the whole story: What amateur radio is, How 1o he a
radio amateur, How to obtain your licenses, How to build the
simple apparatus of a simple station, How to build the hest
known apparatus for the most modern station, How to operate
the station. Enough information to keep vou busy and inter-
ested for five years.

FOR THOSE WHO DO KNOW IT:

For vears the Handbook has been the practical working guide
of successful amateurs the world over. MNow it has been com-
pletely revised in terms of 1929, by Mr. Handy, the League’s
Communication Manager, as to all the aspects of operating
procedure, and by Mr. Hull, the director of the League's cur-
rent Technical Development Program, as to all its features
of apparatus and technical matters. Everything in it is on a
1929 basis, replacing the 1928 methods which used to be good
enough but aren’t any more.
MUCH THAT [5 NEW—ALL THAT I8 GOOD

Like Q)ST, “Devoted Entirely to Amateur Radio”

Now in its L.3d thousand
240 pages, B4L x 94, 188 (llustrotions

In wealth of treatment and profusity of illustration the Hand-
hook is a big hook. Printed in usual textbook style it would
bulk 500 pages and cost at least $4, but its publication in the
tamiliar QST format makes for handiness and enables its
digtribution at very modest cost.

$1.00 POSTPAID ANYWHERE IN THE WORLD

CLIP A DOLLAR BILL TO YOUR NAME AND ADDRESS
WE'LL KNOW WHAT YOU WANT

American Radio Relay League, Hartford, Conn., U.S.A.




ANNOUNCES
RADIOTRON
UX-866

A stindy recufier with u low and constant volt-
uge drop.

Thisis RCA’slatest contribution to Amatene Radio,

A hot-cathode, mercury vapor rectifier, that estab-
lishes o new standard of performance for the
amateur transmitter operating with rectified plate
supply.

Ample in current capacity, and possessing a fow
and constant internal voltage drop, Radiotron UX-
866 in half or full-wave cirenit connections, is es-
pecially suited for supplying the transmitter with
stable rectified plate voltage,—key up orkeydown.

The rugged construction. of Radiotron UX.866,

Filament Volts ., . . . . . 2 AL A

Filament Amperes 50 the rf:[auvely low temperature at w:hlch‘ it operates,
- EY e e e the fact that no siarting mechanism is required,

Max., Peak Inverse Volts . . 5000 —-all these are factors insuring satisfactory

Mex. Peak Plate Amperes . . 6 operation.

Approx. Tube Foltage Drop(Volts) 15

M. Overall | h 631" If your dealer cannot supply you, the nearest RCA
Max. Overal! leng e . 63

District Office listed below will be glad to send

Max. Gwerall Diameter . . 27/16" you Radiotron UX.866 postpaid, on receipt of
List Price e e e . BI250 money order and call letters of your station.

RADIO CORPORATION OF AMERICA

300 W-t‘ﬁt Monwoe Street 233 Bro adwav 235 Movntgoxfaery Street
Ciicago. il . . e - San Francisco. Cal,
New York City
Sama Fe Bldg,, t nit No. & 101 Marietta Street
Dalles, Texas, Atlanta, Ga.

Say You Saw It in QS7T—I1t Identifies You and Helps QST



Taper
Plate
Cardwell
Tvpe 191E
Ideal Far Short i ave Receivers

"“The “Best is The Cheapest”

-~ Benjamin Franklin

HE nearest Ben ever came to anything even remotely
connected with Radio was when he fiew his kite and
drew sparks of static electricity from his kite string.

The simple appurtenances of his day have been mul-
tiplied a thousand times but the same old adage still
holds good, right down to condensers.

Extra pennies invested in the best obtainable con-
densers pay handsome dividends and using second rate
condensers is poor economy.

Cardwell Taper Plate Condensers are sturdy, vibra-
tioniess, hold their calibration indefinitely and the pur.
chase price includes satisfaction insurance.

Good enough for the biggest of the big boys—fellows
fike the G. E., R. C. A., and Uncle Sam, and if they
don’t know who does? Gold plates and funny jim-cracks
may look impressive, but they don’t infuence the fellows
WHO KNOW THEIR CONDENSERS.

CARDWELL CONDENSERS
TRANSMITTING * RECEIVING
FIXED AND VARIABLE

“THE STANDARD OF COMPARISON”

Cardwell Taper Plate Condensers are made
in five capacities— 000075 to 0005,
All good dealers have Cardwells,

If you want them and vour Dealer doesn’t
stock them, send direct to us.

[.iterature is vours for the asking.

The Allen D. Cardwell Mfg. Corp.

81 PROSPECT STREET BROOKLYN, N. Y.
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General Radio Company

N THE TYPE 558 Amateur-

Band Frequency Meter a

fixed air eondenser ig con-
nected in parallel with the
variable condenser. This ar-
rangement spreads a mnarrow
hand of frequencies over the en-
tire wavemeter =zcale which
wreatly increases the accuracy
ot reading. Five coils are used,
covering the following amateur
bands:

Coil A oo 38,000-60,000 Ke.
Coil B..... 28,000-32.000 Ke.

Coil C..o.nevnns .., 14,000-18,000 Ke.
Coil D,oovvenn, oo T0H00- 3,000 Ke.
Coil B.oooooeaeee. 3,500- 4,000 ke,

The accuracy of calibration is to
within 0.25¢¢. When it is con-
sidered that thig is the same pre-
eision as is gnaranteed for the
Type 224 Precision Wavemeter
which sells at $190.00, the low
price of this instrument is par-
ticularly striking.

Type 558 Amateur Band Frequency Meter
Price - - %20.00

Bulletin No. 931

describing our complete line of A wooden case with 4 mounting
Radio Apparatus mck for ‘tlhe (*m’m( and for the
condenser is supplied with each

wavemeter.

will be sent on request

GENERAL RADIO CO.

30 STATE STREET CAMBRIDGE, MASS.
274 BRANNAN STREET SAN FRANCISCO, CALIF.
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The American Radio Relay League, Inc., is 2 non-commerecial
association of radio amateurs, bonded for the promotion of interest in
amateur radio communication and experimentation, for the relay-
ing of messages by radio, for the advancement of the radio art and
of the public welfare, for the representation of the radio amateur in
legisiative matters, and for the maintenance of fraternalism and a
high standard of conduct.

It is an incorporated association without capital stock, chartered
under the laws of Counecticut. Iis affairs are governed by a Board
of Directors, elected every two years by the general membership. The
officers ave elected or appointed by the Directors. The League 1s non-
commercial and no one commercially engaged in the manufacture, sale
or rental of radio apparatus is eligible to membership on its board.

“0Of, by and for the amateur”, it numbers within its ranks prac-
tically every worth-while amateur in the world and has a history oi
glorious achievement as the standard-bearer in amateur affairs.
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N LATE December the Federal Radio
I Commission presented an expectant radio

world with a Christmas package of large
proportions in the form of the Ilong-
awaited decision respecting the so-called
continental frequencies between 1500 and
8000 ke. Throughout 1928 a prodigious
amount of study had been given these fre-
quencxes in Washington. Numerous hear-
ings were held, thousands of applications
were received and considered, several con-
ferences were held with the other nations
of North America, technical experts labored
and veported at the request of the Com-
mission, unreckonable testimony was taken.
It has been a problem of great magnitude,
next in importance only to the defermina-
tion of policies with respect to hroadcasting
and the higher frequencies above 6000 ke.
The Commission’s decisions are of what
is known as far-reaching importance, con-
cerning many phases of which it is not our
business to comment now. We amateurs
have had & vital concern in the question,
however, because included in this frequency
range are the two amateur bands from 1715
to 2000 ke. and from 3500 to 4000 ke. In
the international treaty signed at Washing-
ton in 1927 these two bands are internation-
ally marked as shared between amateurs
and the fixed and wmobile services. This
means that any government may make such
sub-divisions of these bands as it wishes
amongst these three zerviees. In our
country, of course, our government’s repre-
sentatives to the International Conference
were willing to agree that these bands
should be assigned to amateurs, except for
the extent to which the last-named band is
shared by Naval aireraft at sea by authority
of the President.

Until the regulations in this frequenecy
range were definitely announced by the
Commission. however, the cuteome had to
he regarded as uncertain and there was
much jockeying for position throughout the
year on the part of various radio interests,
including many people who could not under-
stand why any such appreciable extent of
radio territory was to be given to amateurs.
Representatives of our AR.R.L. were in
attendance at Washington throughout last
yvear when these questions were being con-
sidered, for we all know that that 3500- o
4000-ke. band is our life’s blood now, the
only piace in the spectrum where we really
have room enough to turn around in. There

is really a frightful amount of radio acti-
vity going on in Washington zll of the time,
and we wish that the members of the League

could know how wmuch of the unseen
effort ai Headquarters is expended in the
constant effort to look after our affairs
there. Much of it never gects reported in
QST to the general membership, as gener-
allv it is not “news’” unless there is some
actual change in vegulations.

In the present case, however, it is with
real pleasure that we veport that the Com-
mission’s announcements confirm the assign-
ment to American amateurs of these two
hands. Thus one long-awaited and impori-
ant hurdle in our progress towards read-
justment under the 1927 convention is safely
fopped.

We breathe more casily and look around
us. We find the gouvernment radio depart-
ment talking about wus in their annual re-
ports. The Federal Radio Commission’s
annual report to the Congress had the fol-
lowing to say about us:

“There are 16,926 amateur stations li-
censed. The vadio division of the Depart-
ment of Commerce has generously codper-
ated with the commission in the handling of
amateur-station licenses.

“The international convention authoriz-
ad each (Government to assign certain fre-
quency hands to amateur use. The Com-
mission has followed the policy of authoriz-
ing amateur use of all such bands. The
Commission hag felt that the amateur has
“ufﬁclentlv demonstrated his usefulness,
both in furthering the progress of the sc1-
ence of radio and in furnishing service in
times of emergency, to justify a liberal
policy with regard to his operation.”

Amateur radio has grown in the past
government fiscal vear. The figure 16.92.b
represents an increase of (.3 percent in
the number of licensed amateur stations.
Mr. Terrell. the Chief of the Radio Division
of the Department of Commerece, in his an-
nual report tn the Secretary of Commerce,
comments as follows about us in the portion
of his report relating to amateurs:

“The amateur radio operators have re-
ceived internmational recognition. At the
International Radiotelegraph Conference,
held in Washington October 4 to November
25, 1927, agreement was reached whereby
the status of the amateur radio operator
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was defined; his service as an experimenter
and his value in promoting international
wood will recognized, and his continued acti-
mty assured by the allocation to him of
certain wecmed wave lengths., This recog-
nition was accomplished through the efforts
of the delegations of Canada, Italy, Aus-
tralia, New Zealand, and the United States.
The new international treaty provides a new
system of amateur calls to indicate nation-
ality. ‘The provisions of the new treaty
become eifective January 1, 1929,

“In September, 1927, at the request of the
radio division, the American Radio Relay
L.eague made a survey to defermine to what
extent amateurs and fm"'mer amateur radio
operators are occupied in the radio industry.
While it was impossible to get reports from
all organizations employing men wmmg‘
under this heading, the list furnished gives
a fair idea of the extent to which the radio
art and industry has recognized the value
of amateur training and experience. Of
those engaged in exacutive positions in the
radio industry, the list shows 45 presidents,
16 vice pregidents, 5 general managers, 69
managers, 87 owners, 324 engineers, 19 an-
nouncers. and 11 directors. This does not
include those employed as operators.”

Bpeaking of the International Conference
he again mentions that:

“The conference gave definite recognition
tn the amateur in international radio com-
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mumcatwn. The allocation tn amateur
service of four exclusive bands and itwo

nonexciusive bands was secured through
the efforts of the American delegation, with
the support of the delegates from Canada.
Australia, [taly, and New Zealand. The
result is to give the amateurs much greater
assurance of making contact with one an-
other internationally.”

We write in the early days of January.
January 1st, another tremendous hurdle, has
been Safely crossed, and somewhat to the
surprise of some of us we seem Lo be still
alive and kicking. The air sees very much
the same ag it was before; in fact, too much
%3, There are no changes in amateur regu-
lations except in the width of our bands, but
every amateur knows that these widths
were changed effective the first of the year.
We cannot feel that there is excusable rea-
gon for an amateur operating outside the
new frequency bands—our preparation for
success within these limitations has been
thorough and the means are at hand. Al
of us must realize, whether we wet any
great pleasure in the thought or not, that
the high-frequency spectrum is now a high-
ly-organized area nicely laid out in neat
gkinny strips, and he who gets on the wrong
side of hig fence is very liable to he jerked
up without warning for trespass., We can
gtill have plenty of fun—let's play the
game.

K. B, W.

Official Frequency Stations

HE Official Frequency Station sys-
T tem furnishes a service cooperative
) with but differing from that of the
Standard Frequency Stations, W9X 1., which
is also operated in accordance with plans
made with the O.F.S.Committee.

The chief duties of the O.F.8. ave to in-
dicate the frequency of each itransmission
at its termination, to check the frequency
of other transmissions when requested and
to aid in the general work of keeping all
amateurs within their assigned bands. The
announcement of frequency at the end of
cach transmission will be in kilocycles and
consist of four or five numerals without any
punctuation whatever.

An accuracy of at least 0.5% is required
of all O.F.8. and it is expected that they
will check their frequency meters at least
once every two months against a suitable
standard or Standard Frequency transmis-
sions from W9XL.

i See page 68 of the November issue of
QST

The present list is as follows:

W6XAD-W6ZV, VEIFC, OZ2AC, WGAM,
WICK, WIAWW, WSEQ, WAXE, W5ZAV.
WIEGU, W6ZH, W2MU, W4BY. W5SP,
WTGQ, W2DS, W1BZQ, WEBGM-W6CVO.
WOIG, WIZL-W1AVW, W2CLA, WSGZ
WSZG, WOBGK, EGZNM, VEIAL, WSAPZ.
W50X, W1AAC, WSBZT, VE3CO, BG20D,
W6CAE, WIOAX(Q, WaCPM, W5EW, Wi-
AXA, WOBGH, EG2SZ, W6BB, WSDAJ,
W9AUG, VEZBE, W2BRS, VE4BT, OA-
5BG, WALK, EGGISNT, WICCW, W8BATU,
WoUZ, W2EF, W6AKW, W6CDY-W6CRX
WBAYC, W6BRO, WEWN, W6BMW.
W6CMQ., W7AAT, W9AHQ, WOEFO,
W6BAJ, KG5YK, W6BZU, W1BD, W5NW.
OATCW, WOEC-W6XE, W6QX, OASLF.
W6QL. W5BG, W2DC, WOBVC and W2UV,

-—H, P. W.
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The Requirements of Transmitter Keying

A Review of Principles and Methods Together With Suggestions
Concerning Some Modifications for 1929 Operation

By Ross A. Hull*

array of text-books and manuals

treating radio principles and prac-

tice and the technical periodicals
devoted to the same subjects you would find
a curious disregard of considerations in-
volved in the Fkeying of transmitters.
Through hundreds of pages the tubes are
arranged in a variety of circuits, adjusted
to fulfill the requirements of various equa-
tions and so caused to provide the most stable
frequencies at certain efficiencies. Then,
when the tubes are about to hecome useful
for radio communication the books usually
iapse into a chapter on “Antenna and Rad-
ijation” or perhaps just an index. Heying
probably has received wider treatment in
OST and The Radin Amateur’s Hondbook
than in ail other radio publications together.

Of eonrse. there is an explanation for this
condition. Most technical manuals are writ-
ten for the professional radio engineer in
whose field keying is a problem only in
apecial instances. The commercial trans-
mitters of the present day are each pro-
vided with a frequency channel all to them-
selves., Usually they are located where in-
terference with broadcast reception is not
a eonsideration. Then, they are almost in-
variably ecrystal-controlled. Under these
ronditions the keying problem is just one of
causing the output of the transmitter to be
interrupted at perviods demanded by the
speed of keying.

In amateur work, however, where the
transmitting antenna and the neighbors’
broadeast receiving antennas make ¢ris-
cross patterns over the back fence; where
the self-excited transmitter is of necessity
the back-bone of most stations and where
the amateur signals of all the world are
hoxed up in narvow frequency bands, the
importance of the problem is of a very dif-
ferent order. And yet it is surprising how
keving is neglected by amateurs except in
cases where interference with broadcast
listeners makes some careful censideration
of it a wnecessity, ‘Transmitters may be
built in accordance with what is now con-
sidered good practice. they may be adjusted
mechanically and electrically to give the
most stable frequency and the cleanest note
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but at this stage there is usually an abrupt
break in the sequence of 'affairs. “That
sure is a nifty note”, is the exclamation.
“Let's have that key—we'll see if we can
raise someone”. And the key is hitched in
the center-tap, or the gridieak lead, where it
usually remains to cause thumps or chirps
until such time as the neighbors demand
some modification. We know all that—we've
done it ourselves. But times have changed.
The broadeast listeners must still be con-
sidered, but now, for purely selfish reasons,
the amateur is obliged to pay as much atten-
tion to the keying as any other feature of
the iransmitter. Investigation has shown
definitely that even the very best “1929 type”
carrier can be hacked into an “early 1928
tyFe” signal if keying is performed improp-
erly.

In previous articles we have shown that no
particular difficuities are involved in build-
ing and adjusting a trangsmitter to give that
standard of frequency stability and note
character which have heen styled a “19029
type” signal. So far, however, we have not
treated the manner in which such a signal
can be chopped into dots and dashes effeci-
ively., We are to see that the attainment of
a high quality signal is one problem while
the keying of it without destroying its
quality is another of perhaps equal im-
portance., We trust that we will be par-
Jdoned, therefore, if we wander off info a
thicket of preamble and explanation in our
attempt to tell the entire story.

One possible specification for the ideal
keying system for the amateur transmitter
could be outlined in this manner:

1. The arrangement should be sufficiently
gimple in counstruction and operation to be
within the means and abilities of any
amateur.

2. The keying should be positive at all
times.

3. The output frequency should remain

constant.

4, High amplitude transients or surges
which give rise to “key thumps” should not
iesult from the opening or closing of the
ey.

5. Rather should the wave train of each
dot and dash be tapered in amplitude at the
heginning and end in order to minimize shock
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excitation of neighboring receiving anten-
nas.

. No abnormal stress on any apparatus

A

B

. C
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7. If pousgible the plate load should be
veduced appreciably or cut off entirely dur-
ing the spaces.

There is not much doubt that thesze desir-
abilities can be attained under certain con-
ditions, {Infortunately, however, it does
not seem that these qualities can be “trans-
planted” into any transmitter in which the
rstem is installed. It swould seem that as
much depends upon the condition in the os-
cillatory eircuits of the transmitter as upen
the characteristics of any keving method.
it is on aceount of this that we have been
unable to arrive at the point Where we ean
specify any one sy stem a the su]utlon to the
keying problem.
that we raust attempt, a @omprehenswe
treatment of the considerations in order
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to make it more readily possible for the
amateur {o select the system which most
suits his conditions and then to solve the
minor problems which will he met in the
adjustment of it.

The requirements with which we ave to be
particularly concerned in the occupation of
our new bands are those numbered 1, 3 and
4 involving simplicity, constancy of fre-
quency and thump elimination. It is almost
too obviens to vequire mention that any
system fails to provide & wolutlon fnr the
keying problem unless it is inexpensive and
simple. Without these characteristics the
stem could never be generally and sue-
ressfully adopted. Constaney of frequency
is now a requirement of prime importance on
account of the narrowness of the bands and
e growing use of highly selective recuivers.
ignalg of constant frequency can be held
on the peak of a highly selective amplifier
and read through interference which would
swallow a signal that chirped or wandered
over a kilocyele or o0, The consideration
of key thumps ig listed in the “hig three”
since the problem of interference with broad-
cast reception must always be a concern

.

v

of the amateur. In addition, though, we
must remember that key thumps can con-
stitute a souree of interference even within
our own bands,

And so, having decided what we would
expect of the ideal system we can examine
the difficulties in our way and the possible
methods of overcoming them.

The question of simplicity—ihe first of
the problems as we have listed them—is
really also the first in importance. Thump
filters and other appendages have been de-
vised from time to time but they have heen
used only by amateurs haunted by neighbor-
ing listeners or by particularly sincere or
ambitious men. The arrangement in most
general use has been a simple key which
oyven if it was not perfect, at least chopped
gnal .into readable dots and dashes
in the simplest possible fashion. Except in
special cases it would now seem that the
true “1929” transmitter cannot possibly be
keyed with a straight key, and in urging
ery amateur to install some keving re-
fnements we hope to be able to present al
jsast some reasonably simple ones. At the
same time we are obliged to admit that the
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simplicity guestion is still inadequately an-
swered. In the laboratory work we have
found it a straight forward matter to ar-
range a near-perfect system providing
cnough chokes and resistors of the right
values were available. 'We have been able
to reduce the systems to a thoroughly prac-
tical form, however, only by sacrificing their
offectiveness.

The operation of the practical keying
systems is hampered in most cases first by
the fact that few stations have a power sup-
ply with good regulation. In almost all
instances the plate voltage and sometimes
the filament voltage makes a dip when the
tube takes its load. The frequency oi the
tube output is dependent to some extent upon
the voltages and we are, therefore, im-
mediately faced with difficulties in attaining
the next important desirability—econstancy
of frequency. In many cases it is imprac-
tical to install a special heavy duty power
supply line which would avoid regulation
troubles and the keying system thus becomes
entangied with considerations of the high
voltage transformer, vectifier and filter
Also it immediately is tied in with
the problems of transmitter tuning, which,
as we know, are concerned greatly with the
reduction of frequency changes due to var-
intion of tube supply voltages.

Yet another difficulty in the attempt to
obtain frequency constancy igs due to the
fact that the frequency output of any but
erystal controlled transmitters will vary ag
the heating of the plate changes. If, in
keying, the load is to be removed from the
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plate during the gpaces, frequency changes
will occur. If, on the other hand the key-
ing system is so arranged that the load will
be on the tube continuously, then the tube
will heat more seriously than before and the
net result will be to replace the irregular
frequency changes by a relatively constant
and probably more drastic one. On account
of these considerations also, it is seen that
the problems of keying are closely associated
with those of transmitter tuning.

The question of key thumps rotates around
the fact that consequential thumps result
if the voltage in the antenna climbs to its
full value at too rapid a rate. The key
thump elimination problem for the amateur
therefore consists in making some provision
which will permit the antenna voltage to
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huild up gradually. The making of this pro-
vision is made difficult by the fact that if
the fube is caused instantaneously to os-
cillate at full amplitude, the antenna voltage,
in the usual antenna, will build up too
guickly. If the tube i3 made to climb into
full oscillation slowly by introducing a lag
in the supply cireuits, further complications
as introduced by the fact that the frequency
will be changing as the supply voltages are
climbing {o their normal wvalue. A rapid
frequency “flip” will then be found at the
beginning and end of each character. Care-
ful tuning also is to help greatly in this
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case. In the same connection we have an-
other consideration which must be under-
stood. When we speak of a 2,000-volt trans-
former we are referring fo its effective or
root-mean-square voltage. The voltage out-
put of the transformer is, of course, vary-
ing constantly from zero to a peak value and
hack again and this peak value is 1.41 times
that of the r.m.s. output, Now if the key
iz arranged in such a way as to disconnect
the tube from the filter circuit during the
spaces the condensers in the ifilter will be-
comie charged to the peak voitage of the un-
loaded transformer. Then when the key
is closed, unless special precautions are
taken, the tube will receive a special kick
at the start of each character from this peak
voltage. The result, far from being a grad-
ual building up of oscillations, will be the
sudden starting of oscillations of unusually
high amplitude tapering, after a fraction of
a second, to the normal value. Under these
eonditions a thump and & frequency *“fip”
of serious proportions would most certainly
result,

And there is even another factor with
which we are to be concerned in thump elim-
ination. It is that when the contacts of the
lzey open a spark occurs, this spark result-
ing in a thump. IT the key is located where
it breaks appreciable power it wiil be found
that provision must be made for the redue-
tion or prevention of this spark.

And here we find ourselves with a great
many words behind us and nothing said as
vet of practical keying. This is unavoid-
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able, though, since we believe that we must
insist that satisfactory keying ean onlv
arely be accomphshed bv following a wir-
ing diagram. it has been our conclusion
that the amateur must know what he is try-
ing to do with the keying apparatus in order
that he may be able to arrange it and adjust
it with the least difficulty.

The practical keying methods, o get
down to brass tacks, e¢an be resolved into
four general divisions. They are:

{a) Interruption of the primary circuit

of the plate supply transformer.
ib) Breaking of the high voltage sup-
ply to the plate.

ic) Variation oi the mean grid potential

—*blocking” of the grid by nega-
tive bias.

td) Interruption of the oscillatory en-

ergy in the output circuits.

Other practical schemes involve a com-
hination of two or even three of these.

Scheme {a) is limited to transmitters in

which the time lag in the high voltage cir-
mt is something less than about 1/50th of
:semnd»assuming that keying is to be at the
nsual hand speeds. If the lag was greater
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than this a perceptible “tail” on the signal
would malke it difficult to read. Clearly the
scheme, shown in Figure 2, is of little use
in any transmitter which is fitted with an
effective filter. At the same time it is full
of possibilities in connection with the am-
plifiers of a erystal controlled set in which
z simple filter usually is sufficient to obtain
a pure note. HKxperiment hag shown also
that it could be eifeciive when used with a
High-C transmitter carefully tuned—for
a4 transmitter of this type can also be made
Lo give 2 note of excellent quality with but
a small filter, In the case of “self-rectified”
transmitters this scheme (a) is also of ser-
viee, though the cushioning effect of a small
filter is absent. (Iniess the transmitter is of
low power there will be heavy sparking st
the key contacts in any case. For this rea-
gon a relay with particularly heavy contacts
is desirable,

Scheme (b), the interruption of the high
voltage cireuit, is the one obvious method of
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keying a transmitter equipped with an ef-
fective filter. It is, however, the scheme
most likely to produce trouble unless pre-
cautions are taken. Let us examine the case
of & straight key placed in the negative high
voltage lead.

Asgsuming that the transmitter has been
adjusted satisfactorily and that the key in
Figure § is open, the condensers ¢ will be-
eome charged from the iransformer-
rectifier system to almost the peak voltage of
the transformer. Atf the moment when the
key is closed the transmitting tube will re-
ceive this peak voltage and will break into
ogcillations of abnormally high amplitude.
This first burst of activity will last only for
an extremely small fraction of a second
until the load taken by the tube reduces the
charge on ¢ to the normal voltage under
foad. At the moment when the Joad came
on the transformer, the voltage output drop-
ped as the result of poor regulation and
after overcoming the lag introduced by the
choke Ch. this drop appears at the tube,
reducing the amplitude of its oscillation to
the normal steady value. But this is only
half the story for we know that changes.
in plate voltage cause changes in the oscilla-
tion frequency. When the supply voltage
made itg dive at the closing of the key not
only did the amplitude of oscillation change
but also the frequency output flipped sim-
ultaneously; the net result of the whole pro-
cedure being the production of a heavy
thump due to the sudden starting of par-
ticularly heavy amplitude oscillations and a
drastic frequency flip due to the change in
supply voltage. At the opening of the key
a flash would oceur at the contacts result-
ing in another thump and frequenecy splash,
probably of lesser proportions.

In order to overcome these troubles and
reduce this system to a practical form it is
now ¢clear that we require:

1. A means of preventing the dlter
capacity from charging to the peak wvoltage
of the transformer.

2, Bome refinement to improve the regu-
lation of the plate supply.

3. A reduction of the 'f’requency change
with plate voltage change in the transmitter.

1. Apparatus effective in reducing the
flash as the key is opened.

5. The introduction of a time lag so that
ascillations, even of normal amplitude, will
not build up suddeniy.

Since these requirements are common to
most keying systems, we will postpone con-
sideration of them momentarily.

Scheme {(c¢), the blocking of the grid. is
another sound method of stopping and start-
ing oscillations for the work can be done
at this point with less electrical effort than
elsewhere in the transmitter, The simple
connection of the key as in Pigure 4, how-
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ever, does not by any means constitute a
“1929” type keying system. Asg in the pre-
vious case the filter capacity becomes charged
to the peak voltage of the supply unit when
the key is up. When it is closed the tube
receives the same voltage kick as in the
plate lead keying system and the same sort
of thump and frequency fip result. The
spark at the contacts is now very much less
on account of the lower current in this circuit
but other troubles are introduced by the
fact that in some tubes the grid does not ae-
cumulate a sufficient negative charge when
free to completely “block” it. The grid
can be provided with an external source of
negative charge to overcome this, as shown
in Figure B but the major faults of the
system still exist. With the possible excep-
tion of Number 4 the requirements for this
system are the same as those of scheme (b).

The method listed as (d), the interrup-
tion of the energy in the output circuits, has
the immediate advantage that the tube may
oscillate continuously, so making it impos-
sible for the filter to become charged to the
peak voltage and so avoiding some of the
difficuities due to poor regulation in the
power supply. The arrangements shown in
Figure 6 still have the disadvantage that
the antenna is bumped into sudden oscilla-
tion and possess the ability to provide a
heavy radio frequency spark at the con-
tacts as the cireuit iy broken. ‘The neces-
sary refinements for this method could bhe
listed as:

1. A means of introducing a lag in the
building up of oscillation in the antenna.

2. Provision for the avoidance of flash-
ing at the contacts.

OTHER CIRCUITS

Some possible combinations of two of these
four methods, (), {(b), (¢) and (d), are
given in Figure 7. At A the double contact
key or relay is arranged so as to break the
primary of the high voltage transformer
simultaneously with the negative high volt-
age circuit, the idea being to avoid permitting
the filter capacity to become charged when
the key is open. The arrangement shown af
B is a combination of schemes (b) and (c).
In this case the breaking of a single lead
interrupts both plate and grid circuits. A
great many other combinations are possible.

REDUCING THE SYSTEMS TO PRACTICAL FORM

In considering the attainment of the de-
sirable refinements let us first talk of re-
guirement Number 1—a meansof preventing
the filter capacity from charging to the peak
voltage of the transformer. Of the basic
keying sgystems only {(a) the interruption
of the plate transformer primary can be
freed from this consideration.

Perhaps the most direct solution to the
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problem is that shown in Figure 8. In this
case a double contact relay serves to discon-
nect the filter when the key is up. During
the spaces the filter will—if the condensers
are in good condition—retain its charge and
only the normal voltage will be obtained
when the key is closed. Troubles would be
introduced if the two contacts did not open
and close at exactly the same moment and
for this reason careful adjustment of the
relay would be essential.

The use of a double contact relay which
breaks the primary of the high wvoltage
transformer in addition to the negative high
voltage lead is another method of prevent-
ing the filter capacity from becoming charg-
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ed to the peak voltage. As shown in Figure
7A a resistor can be placed across the con-
tact in the primary eircuit so that when
the load is taken off the output of the tilter
the input voltage to it is reduced by un
amount necessary to keep the voltage across
the filter capacity constant at all times. A
high voltage voltmeter is desirable in order
to permit corvect adjustment of the resistor
R. The two relay contacts, in this arrange-~
ment, must always be adjusted so that the
contact in the high voltage lead opens after
that in the primary and closes before it,
that is, uniess they operate exactly simul-
taneously.

A simpler scheme is that shown in Figure
9. In this case a resistor is connected across
the output of the filter so that there is u
continuous current tow from the supply
system. In this way the condenser is never
permitted to maintain a charge equal to the
peak voltage. Unfortunately, however, its
charge will be somewhat higher than the
normal operating voltage on load, its exact
value being dependent upon the ecapacity of
the condensers and the resistance of R. As
R ig reduced the voltage built up during the
keying spaces is less but it does not come
down to the normal operating voltage until
the load drawn by R is equal to that taken
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by the tube in vperation, Then the voltage
would stay constant only if R was removed
at the instant that the tube started opera-
tion. Which simultaneous l‘emovai is rather
impractical.

Congiderations of simplicity, cost and re-
liability of operation it would seem, boil
the situation of the peak wvoltage down to
the use of & resistor across the filter output
-the resistance and current carrying ca-
pacity of the resistor fo be determined by
the voltage of the supply and the permis-
sible ¢urrent drain from the plate supply
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additional to that taken by the tube. A
practical wvalue of drain current through
the resistor has been found to be about 25%
of the tube plate current. For a trans-
mitter cmploying a single UX-210 this
would therefore he approximately 15 m.a.
The value of the necessary resistance is ob-

K
tained by Ohm’s Law R == T.l‘" For a 500-volt

supply it would therefore be 500 divided by
016, the result being about 33,000 ohms.
In most cases, particularly if the new mer-
eury vapor rectifiers are used, a much
greater drain than this can be aﬁorded and
the necessary resistance so reduced. A Te-
gigtance of & 0 000 ohms, which would give a
drain of 25 m.s., would be permissible in
many cases. The points to remember are
that as the resistance is lowered its effec-
tiveness in reducing the condenser charge
is increased; but that beyond a certain
puint, dependmg on the constants of the cir-
*ult this inereased effectiveness is at the
expense of smoothing action in the filter;
that the low drain currents require & gome-
what expensive amount of resistance but
that the high drain currents require resis-
tance of higher current rating, making the
expense probably of the same order. For
the low current drains necessary with tubes
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of the UX-210 or UX-8562 type, it is pos-
sible that a satisfactory resistor could be
built up from “B eliminator resistors” ob-
tainable from most “10 cent” siorves. For
the hlgher drain currents, grid leak resis-
tors of suitable current rating wonld be
effective.

THE REGULATION PROBLEM

And now, when we e¢xamine the secontd
necessary refinement of our list we are faced
with one bright fact. It is that the resistor
which we have just mentioned is in iiself a
partial solution to this second problem. It
certainly will serve to make 2 plate supply
with poor regulation fair and a supply wiih
zood regulation better. Af the same time
it is not necessarily a complete answer. In
order to aftain gond regulation in the sup-
ply cireuits it is first necessary that the
regulation of the supply line is good. As-
suming that the filament is lighted from =z
separate itransformer a simple check on
this is to throw the tube load on and off by
keying the transmitter; at the same time
watching the filament voltmeter. Tf the
filament voltage flickers more than about .1
volt, it is evident that something should
be done shout the asupply line, The dif-
ficulty often can be overcome by running the
plate transformer from one power outlet
and the filament transformer from another.
In the case of high powered transmitters,
however, this may not be effective and the
installation of a heavier supply line may
be desirable. P'roviding the filament vol-
tage stays constant during keying, attention
shounid be given to the high vnltage supply
agystem. The most direct check of the high
vultage regulation is to connect a voltmeter
across the output and note the fluctuations in
voltage caused by keying. With the Keno-
tron vrectifiers usually employed in the
amateur station, it will be found that an ap-
preciable drop in wvoltage as the load iz
thrown on cannot be avoided. With the new
mercury vapor tubes or & mercury are
rectifier, however, it should be possible to
obtain & supply wvoltage which does not
change wmore than 15% as the load ix
thrown on and off. In many stations a high
voltage meter will not be available and for
the check a d.e. milliammeter connected in
series with the drain resistor at M in Fig-
ure 9 can be used. The plate meter will
serve effectively for this purpose.

Aside from considerations of the reciifier
tubes, poor regulation in the high voitage
supply system can be caused by the nse of a
transformer or choke of too fow a rating.
We insist upon the desirability of using a
high voltage transformer with a4 power rat-
ing of at least three or four times the
power input with which the tube is operated.
Himilarly, in the case of the filter choke and
any other chokes in the high voltage sup-
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ply leads, we would suggest the use of
chokes with a rated current carrying ca-
pacity of at least twice that of the normal
plate current. The use of such over-sized
transformer and chokes may entail more
expenditure but the added cost will be com-
pletely justified. 1In this discussion we have
assumed that the high voltage and filament
transformers are separate instruments, If
this is not so it is almost certain that dif-
ficulties will be faced in maintaining a con-
stant filament voltage unless the rating of
the combined transformer is a great many
times that of the total load to be placed on
it. Filament flicker, of course, affects the
output frequency of any but crystal con-
trolled transmitters. The lag between
filament voltage and filament temperature
makes the change in frequency from voltage
fluctuations a relatively slow process and,
ag a result, serious frequency “chirps” ean
be caused as the transmitter is keyed. It is
possible to arrange contacts on the key or
relay to short a resistor in the filament cir-
cuit when the key is down, so compensating
for the wvoltage drop on load, but the
scheme is quite complicated. It is our firm
belief that a separate filament transformer
should be used in all cases.

PLATE VOLTAGE V8. FREQUENCY CHANGE

fn our Hst of necessary refinements we
have as the third ilem “A reduction of the
frequency change with plate voltage change
in the transmitter.” Consideration of the
extreme desirability of such & reduction and
possible means of accomplishing it have
heen given lengthy treatment elsewhere in
this and past issues of QST.! We will not
attempt to cover the ways and wnieans in
detail in this discussion but we feel that we
must ustress the particular importance of
the problem in the field of keying.

In the average poorly designed and poorly
adjusted self execited transmitter it is pos-
sible for a 76% drop in plate voltage fo
cause a frequency change of the order of
15 ke. When the transmitter is keyed with
& straight key in the center tap lead. it is
therefore possible for a frequency flip to
oceur in which the output frequency swings
over about 10 ke. Xey clicks on the band
in which the transmitter was working un-
doubtedly would resuit. The much sadder
part of the story, however, is that if the
keying system was arranged and adjusted
with the greatest care so as to give a tap-
ered wave train as in Figure 1C the fre-
quency f{lip would be replaced by a slower
frequency chirp extending over the whole
15 ke. and capable of greater interference
than before. An approximate statement in
summing up this condition is that in any
poorly adiusted self-excited transmitter key-
1, QST August 1928 page 9. QST, September 1928
pages 9 and 25,
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ing must result in either eclicks or chirps.
It is only when the frequency change due to
plate voltage change is negligible that the
tapered wave train so essential to the elim-
ination of clicks can be used without creat-
ing a consequential chirp. And it is only
when the self-excited transmitter is correct-
ly arranged and adjusted that frequency
rhange is reduced to a negligible quantity.
Perhaps the greatest single factor in im-
proving the plate voltage-frequency char-
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acteristic is the use of a High-C tank circuit,
Other important requirements are; careful
adjustment of grid leak resistance, grid ex-
eitation, antenna coupling and antenna tun-
ing. Naturally, the monitor is of the great-
est value in permitting the effect of these
and all adjustments of the keying system to
he observed.

REDUCING CONTACT SPARKING

As the fourth refinement we have listed
the reduction of flashing at the key or re-
lay contacis. If we could take a “slow
movie” of the opening of the contacts we
would find that at the inoment when
the contacts first separate the voltage
behind the %ey builds wup and ares
across the gap between the contacts. As
the contacts continue to separate the
length of the air gap is increased to the
point where the voltage is insufficient to
maintain the are. If a path has been pro-
vided acress the contacts which would
momentarily provide a place for the cur-
rent to go when the contaets first opened
the are would uever have heen started.
Such & path can be provided without dif-
ficulty in the manner shown in Figure 10.
The action of the condenser resistance com-
hination could be explained very approxi-
mately by saying that when the contacts
first part company the oncoming voltage
finds that it is easier to flow through the
resistance R into the condenser ¢ than to
break down the air gap beiween the con-
tacts. By the fime the voltage has fully
charged the condenser ¢ it finds that the
contacts have opened too wide to permit it
to jump the gap. The resistance has the
cffect of slowing down the charging rate
of the condenser and its work is therefore
of great importance. If it were not present
the condenser wounld be charged almost in-
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stantaneousily and it is possible that there
would still be time for the voltage to jump
across the contacts before they had opened
beyond the eritical point. The resistance
also serves to slow up the discharge of the
condenser when the contacts are about to
close, so avoiding a flash at the time when
its charge is dissipated. Unfortunately no
values for the capacity and vesistance can
be given which will serve under all condi-
tions. A I-ufd. condenser and a 400-ohm
potentiometer type variable resistor usually
will permit of zatisfactory adjustment,
however.

INTRODUCING A TIME LAG

The use of an inductance in the eircuit
peing keved in order to introduce a time
lag and so taper off the wave trains has
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heen common practice for many years. An
inductance has the preperty of opposing
any change in the magnitude of & current
and its use is therefore the obvious method
of introducing the necessary lag. In the
past a great many thump filters have been
deseribed, each one having as its founda-
tion an inductance in series with the grid
or plate wiring in which a dirvect curvent is
Aowing. Unfortunately they have not been
generally successful, chiefiy on account of
the diffieulty of adjusting the inductance
to the value necessary. On account of the
poor frequency-plate voltage characteristic
of many transmitters any choke which had
sufficient inductance to taper the wave
trains caused s frequency chirp or “tail.”
{‘hokes of lesser inductance savoided the
ehirp but left a elick or thump. Further, it
was found that constants given in a QST
article on some successful arrangement did
not work out satisfactorily in another
transmitter. It was not appreciated by the
amateurs using the systems that the de-
sirable constants were dependent upon the
constants of the flter used, the adjust-
ment of the transmitter and the particnlar
value of plate current at the moment. A
wide variety of chokes of different values
rarely exists in the amateur station and,
as is testified by many hundreds of In-
formation Service queries, thump filters
were widely considered the bunque. The
very same circuits are to be recommended
in this discussion as have been suggested
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all along but there are two factors which
should eontribute towards making them
more practical than they have ever heen.
First they are specified to be used with a
transmitter in which the frequency change
for a 1009% change in plate voltage iz not
more than two or three hundred cycles—a
eondition which can be sttained veadily by
using a High-C tank and by careful tuning.
Then, the chokes are provided with a prac-
tical means of varying their inductance
continuously. The time lag circuit consists
therefore of a choke, sometimes used in
conjunction with & condenser, the choke
being shunted with a wariable resistor.
Some eiffective systems arve zhown in Figure
11. At A the key and time lag circuit are
arranged in the plate lead and in conse-
quence the choke should be ecapable of
carrying the plate current without exces-
sive wvoltage drop. Whenever possible a
special transmitter type choke of between
B and 10 henries should be used but in the
case of & trapsmitter employing a UX-210
tube a “B eliminator” choke, or two of them
in parallel, could be made to serve. In the
arrangement in which the choke is in the
grid cirewit the primary of an audio fre-
quency transformer can he put into wmer-
vice for the lower powered transmitters
while & “B eliminator” choke can be used
for medium or high powered sets. A suit-
able resistor for use acvoss the choke is
specified under Figure 11.

ADJUSTING THE SYSTEMS

The adjustment of any of these systems
can be carried out most effectively with the
aid of & monitor. The first move, of course,
is to adjust the transmitter with the key
down until the cleanest possible note is
obtained. With any given filter this con-
dition will be obtained when the frequency
c¢hange due to plate voltage change is at &
minimum. In getting the cleanest note one
therefore puts the transmitter in the best
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FIG. 10

condition for successful keying. A valuable
check on the adjustment of the transmitter
can bhe made by connecting one or two
lamps in series with the primary of the
high voltage transformer so that the out-
put voltage fs veduced by, say 50%. A
gwiteh is then arranged so that these lamps
can be shorted out. Opening and closing
the switch then provides & sudden change
in plate voltage and, if the transmitter is
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poorly adjusted, the process will result in
an appreciable change in the output fre-
quency. By listening in the monitor the ex-
tent of the frequency change can be ob-
served and adjustment ¢an be continued
until it is at & minimum. With the average
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SOME PRACTICAL KEYING ARRANGEMENTS INV(?LVIN("G?FHE USE OF AN

PROVIDE

At A the key and lag cireuit Ch., R2Z are connected
in ihe cenier tap lead, sv operaiing in both the ploie
and grid d.e. circuits. In thiz case the inductance
Ch., must be capable of carrying the grid and piate
eurrenis without undue woltage drop. At B the key
ig in the center-tap lead while the lag cireuil is in
the d.e. grid lead. The inductance in this instance
cun be of wmuch lower cwrrent rating than that used
in A. The arrangenment i therefore uszeful in cases
where the available choke iz not wound with sufs
firtently heavy wire to serve in the plete wiring. in
the civcwrt 0 both key and choke are in the grid
eircuit a scheme which is particularly suited For
high-current tubes with which icey spariing. when
the wplate circuit 8 broken, 1is often difficult to
climinate. The arrangement [) shows the key in the
grid circuit and the log circuit in lhe plaie lead.
I'his connection iz well adapted jor wse with high-
current fubes also since key s:mzrkmq is  readily
climinated and the log cirewit is in o posilion where
it can play eecond purt in reducing the possibility
of audden high voltage surges veaching the tube
during kewing., 1t iz a wuseful orrongement when
the available choke happens to be heavy enough
for service in  plate cireuit. The resistor R
(described in the iext) performs o fumction essentinl
to the successful operation of any of the circuits in

self-excited transmitter fitted with a High-
C tank the frequency change resulting from
a sudden B50% plate wvoltage change can
readily be reduced to the order of 1/350 per
cent {200 cyeles at 7,000 ke.) Under such
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conditions even a very gradual taper on the
wave trains, which ordinarily would give
& serious chirp, would be tolerable.

In adjustment of the shunt resistor R2 it
iz as well to listen with the monitor funed
to zero-beat with the transmitter for pos-
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INDUCTANCE 10
{ TIME L

reducing the peak voltage built wp in the jlter dur-

ing the keying spoaces.

Ri—Variachle resistor of wire wound or carbon-pile
tupe, 400 or 500 ohms.

Row=When Ch., ig of the orvdsr of 30-50 henvies,
10,000 ohvms. When Ch. is between § and 10 henries
5,000 chms. For operation in the grid eirewii or
the wplate circuit of low-powered transmitlers ve-
aiztors similar to the RBradieyohm are serviceable.
For wmost plate circuits, however, wire wound vo
wtgtors  or cnrbon~pile  rewistors similar to  the
Broadleylenk are necessary.

Re—Wire wound resistor belween and
20,000 depending on tube used, See b

€ ar 1 ufd. jized condenser, voh‘aqe raiing of at
least half plate wvoltage when wused in grid or
center-tap, Volmqq rating equal to  filler con-
densers when used in plate le

Chy—=Audio frequency f;ram;former gecondary for use
in grid circwit of low pnwemd transmitter. nod
“B Eliminator” choke for grid circwit of wedium
or high powered itransmitter, When used in center-
tup or piate lead o choke ratsd well above plate
ernrrent of tubs ig tances between
i and 50 henriea are smtable promdmg Rz ia of
the correct wvalue. In some cases a smaller choke
may be found effeclive wihout Rz,

20,000
£,

gible thumps and with the beat note at
about 500 cycles for any possible chirp. No
difficulty will be had in finding the adjust-
ment half way between the thumps and
chirps.
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KEYING THE RADIO FREQUENCY ¢IRCUITS

Experiment has indicated that it is not
veadily possible to key in series with the
tank ecircuits or the feeder of antenna with-
out producing thumps. At the same time
such keying is particularly free from chirps
and has the advantage that the plate supply
system can be loaded continuously. In cases
where interference with broadeasting is not

7o Antenna.
or Fagdons

Low capaciy Fwo-contact re
agyusted 50 ihal yeit
i,

- -t e —
&@/e-c*aﬂz‘acﬁi relay & }f; =
LN ST
(2 = :;"{::—t---«'}v—--——»_a..
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VOLTAGE NODE IN THE

FREDERS—A HEME
ONLY FOR THE
1.715-KC. BAND

WEYING AT A
B

When ik

i condepsers are adjusied o that
ghow

; the swime reuding lhere
e node near the center of the antenng
enil and sparking at if 2
will be at « z i pirEant,
y beiween the open coniacts, oy these
. will be least ¢ ive fn permiiting the
In gcheme B o stngle
hy the wmanipulotion of
possible to bring the
velay when aparking and
ave’” shny be iess woliceable than with
The location of the wode can be found
ronvenienitly by lstening fo the irunsmitter in the
monitur then touching the untenno or feeder wiring
at different places awith a screw-driver. When the
loeation of (he wvoltage wnode 8 touched the 1
frequency change will be caused. Neither spstew is
partioniarly free from thumups thaugh the Eeying cun
be wmade wevsnwally “cleaw’.

# consideration they might well be put into
service, KHeying in the feeders or antenna
ag shown in Figure 12 provides the possi-
bility of a particularly steady frequency
when adjusted eorrectly but its use has
been found satisfactory only on the 3,500 or
1,716 ke, bands. On the higher frequencies,
even if a relay with low capacity contacts
ig used, it has been found that & back wave
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is radiated. In installing such a system
it i3 important that the contacts are at o
point of low voltage in the system. Perhaps
the best plan is to place the relay within
six inches or so of the antenna eoil, adjust-
ing the series condensers until the voltage
node is at the center of the inductance. A
neon bulb is almost indispensable in Je-
termining the location of the node.

SPOILING A GOOD KEYING SYSTEM

One of the most important of many un-
solved problems in the self-exeited trans-
mitter is the elimination of the frequency
changes resulting from changes in piate
temperature. In any self-excited transmit-
ter the frequency can be held extremely con-
stant, once the tube has heated fully, just
s0 Jong as it is left in full oscillation. Un-
fortunately a keying system which changes
the Joad on the tube also changes the plate
temperature and some frequency shift re-
sults. If the system is one which permits
the tube to oscillate continuously, the plate
heats more rapidly and attains a higher
temperature, making the result about as
sad. The use of a High-C tank is of con-
siderable value in reducing the trouble on
aceount of the fact that the tube capacity
iz then a lesser percentage of the capacity
across the tank coil. Even so, the diffculty
still exists. At the moment we find that our
only recommendations are that the iube ig
always operated so that the plate iz never
run at the temperature which shows color
when the filament is suddenly switched oif.
In High-C transmitters, providing the input
does not exceed the tube rating, this con-
dition can be obtained readily.

Ancther way in which keying can he
made to wreck a good signal is by mount-
ing the key or relay where it will cause
the transmitter to vibrate. It is very de-
sirable that the key be mounted on a table
separated from that on which the transmit-
ter is located. When a relay is used it also
should be on a separate mounting. prefer-
ably one attached firmly to the wall. An
alternative scheme involves mounting the
relay on rubber sponges,

The relay itself is an important item. In
any system where keying is accomplished in
the radio frequency circuits s velay is es-
sential to avoid hand-capacity effects. When
keying is performed in the plate e¢irenit or
the center-tap of s tvansmitter operating
from mozre than 500 volts the use of a relay
ig also of the greatest importance. In fact,
it is considered good practice to use a relay
in all keying systems.

SOME SPECIAL SYSTEMS

The keying of a well adjusted masier-
osciilator-amplifier transmitter and particu-
larly that of a crystal controlled transmit-
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ter is in general simpler than the keying of
self-excited t{ransmitters since the fre-
guency-plate voltage change is not a con-
sideration. Thump elimination, in these
cases, is the one important object and it is

0sC.

L
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FiG. 13
KEYING SYSTEMS PARTICULARLY SUITED
FOR USE WITH M.O.P.A. OR CRYSTAL
CONTROLLED TRANSMITTERS

fn the eircuit A the lime lag unit i3 in the bigs
fead o the amplifier grid. {n wmost cases the wmere
vpening of the grid cireuit will st prevent the
fiow of amplifier current and for this recason ihe
battery B is included. Jlla purpoge i lo hammer
the amplifier grid wnegaitve when the key {8 up.
The vesigtor K1 is used to limit the current flowing
from B through the key when it is down. & 5,000
vhan gridleal will serve when B does nol exceed 45
volts. A  proportionaiely higher resisiunce in ve-
quired when B iz vf a higher wvoltage. B {= ad-
Justed wi the key up wntil the amplifier plate
current iz zero.

The connection of the lag circuit 3w the high
voltage supply io the amvlifier a8 in circuit B is
desirable when wmedium or high vower is used {n
order to provide a “cushion' againet plate woltage
surges during keying. Ch, and R2 are as specified
under Figure 11.

simplified greatly by the fact that the wave
traing can be tapered without serious fre-
quency chirp. The amplifier of a master-
oscillator transmitter can be keyed in the
plate cirenit though this requires the con-
nection of the key and time lag circuit in
the positive high voltage lead if the oscil-
lator and amplifier are operated from a
common plate supply. A relay would be
essential in such a case to avoid the danger
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of receiving a shock. {t is probably pre-
ferable to arrange the key and lag cirenit in
the amplifier grid lead as in Figure 13.
Similar arrangements can be used for
the crystal controlled transmitter,
~ Other more complex arrangements could
be drawn up in dozens—ithe circuits given
represent but a few of the hundreds of pos-
sible variations. A great many others have
appeared in QST from time to time and un-
doubtedly will continue to appear. The im-
portant points are just that all of them
are aimed to accomplish the same rvesult
and that it is an understanding of the ob-
jectives and possible means of attaining
them which will be of the greatest service
in the adjustment of any of them or the
evolution of others,

N

Standard Frequency Transmis-
sions From WO9XL.
Schedules for February

sSrhedula AT sehedimle B
Gentral Sentral
Standard Frequency Standard Freguency
Time (PM) n ke. Time (PM) in ke.
2300 7,300 3:00 30,000
8:12 7,225 3:12 29,000
¥ 7,160 3324 25,000
7,075 3:36 14,400
7.000 3348 14.300
9:00 4,000 4:00 14,200
9:12 3,760 43112 14,100
G224 3,500 4:24 4,00

Division of Time

4 minutes—CQ CQ CQ de WIXL WIXL
WX L.

3 minutes—series of letter “d” with the
dash about five seconds long and broken
every half minute for station call letters.

1 minutes— -—~frequency: ke,

4 minutes—time allowed to change to
next frequency.

DATES OF TRANSMISSION

February Schedule
;); -‘.’B”
&th “AY

22d “A”

All O.F.8. should use these transmissions
to keep their frequency meters calibrations
within the required limits of accuracy. It
will be appreciated if you will 'send us a
report on your reception of these signals.

Hee page 8 of the November issue of QST.

. P,

nStrays s

There is another reason why you should
“pin” an ARRL emblem to your car.
W5AMK had one on his car and five hours
after it had been stolen, it was recovered by
the police. He believes the yellow and black
diamond had a great deal to do with if.

- xr 1
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A New Type of Rectifier Tube for
Amateur Use

0. W. Pike*

and H. T. Maser*

ai drop characteristic of the mie

cury vapor tube.

The wmulier of vblaining suitable vectifiers for plate supply systems for amateur transwmiilers has
been one upon which much work has been erpended. Proelically all reciifiers have some bud disad-
#: the chemioal rectifier is cumbersome and sloppy, the Kenotron has o high tnternal drop and
NI Qre requires o large amount of accessory eyuipmendt.
thermionie tube that combines (he simplicily of operation found in the Kewotron with the low
it bids fair io be
velopment in rectifiers that the wineleur has yeb seen and ai this time whe
suitalle power supply systems for vwr 18287 transmitters,

Thin articte describes @ new mereury

ne the wmost {mporiant
we are looking abuul jor

it iz of extreme importance to ws—Editor,

HERE has recently been developed
for amateur use & new rectifier tube
known as the UX-866, involving a
new principle of operation.
is known as a hot cathode
vapor vectifier, and ‘the purpose of this

tube

article i to tell something of its
¢haracteristics and the best condi-
tions for its use,

The new tube employs a hot
cathode of the *Wehnelt” type
and contains mercury vapor. It
differs from the usual mercury
are tube in two ways, First, it
operates at relatively low tem-
peratures so that the vapor pres-
sure of the mercury is low. This
resuits in a high breakdown volt-
age between the clectrodes in an
inverse direction. Second, the
rectified current is made up of
clectrons emitted from the fila-
ment rather than ifrom a pool of
mercury. In this respect the
tube iz similar to the ordinary
high vacuum two-electrode recti-
fier tube but it differs from the
high wacuum tube in that the
ionized mercury vapor neutralizes
the electron space charge sround
the filament. This means that
where in the vacuum tube a hun-
dred volts or more might be re-
quired to give a certain plate
viirrent the mercury tube will
wive the same current with only
about 15 volts between plate and
filament. Of course, just as in
the vacuum tube the current can
never be preater than the elec-
tron emission of the filament, but
up to this point the vnltage
necessary to pass the current is

o

practlcallv independent of the current and

is never more than about

mercury

This

READIOTRON
{/X-x66
This tube borrows a

little from wmost el
the types with which
we gre fomilinr. The
niament i3 of the flat
rehbon  coated  fupe
drawin 5 amperes
al  #.5  wolts. The
plate 18 about as large
ws @ guerier dollar
and {2 edge is turned
down  towards the
flament.  The plate
load terminates in
cap such ax iz found
an the 222 and the
ylaws envelope ia gimi-
lar in wize to lhe 310,

volts.

#[teseurch Laboratory, General Electric Company,

Schenectady, N. ¥,

It may seem strange that the current can
increage without an increase in voltage un-
til it is remembered that as the current in-
Creases
which further neutralize the electron charge
around the filament and permit additional

more positive ions are formed

electron current to flow.

The cathode is a coated ribbon
filament which gquickly assumes
its operating temperature when
the tilament wvoltage is . applied.
This type of filament is especially
well suited for operation in mer-
cury vapor and is not harmed by
high inverse voltages; that s,
voltages in a reverse direction
during the half cycle when no
current is flowing. As the volt-

age drop within the tube is al-
ways low there is no harmiful
jonic bombardment of the fila-
ment, since the ions which do
strike the filament ave moving
slowly.

The low voltage drop in this
tube results in increased d.c. ree-
titied wvoltage for a given a.c.
supply and =also improves the
voltage regulation characteristics
of the rectifier. The only redue-
tion in rectified voltage when the
load is increased is due to the
drop in the transformer and filter
windings. The low tube drop
also allows the use of ¢cireuits em-
plovmg rectifier tubes in series
which is not usually a desirable
connection when using  high
vacuum tubes,

The low drop is largely inde-
pendent of tube geometry so that
a simple inexpensive electrode
structure is possible. This results

in a somewhat smaller tube than a high

vacuum tube having equivalent outpat.
As with high vacuum thermionic {ubes,

this type of mercury rectifier does not re-
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quire the usual starting mechanism, ag elec-
tron emission is available as soon as the
filament is lighted.

'The tube is designed so that under norv-
mal voltage and current conditions, its op-
eration is independent of temperature up to
an ambient temperature of 50° . (1229 F.)
Higher temperatures are not usually en-
countered but if under special conditions
the ambient is greater than 50°, an air blast

PIGURE 1. TWO TUBES ARE USED IN A FULL-
WAVE RECTIFYING CIRCUIT

With condenser input to the flter, the weak cur-
yeni through each tube is approximately three iimes
the average output current from the two tubes. This
Jilter arrangement should he used where the outpul
;mltagﬂ i# relotively high wwd the output current is
low,

should be used in such a2 manner as to cool
the lower portion of the tube.

The method of rating this tube differs
from that used in the past with vacuum
tubes and may require some explanation.
Heretofore, rectifier tubes have usually
heen rated on the basis of a.c. supply volt-
age and the d.c. load current. Qeccasionally
the d.c. voltage was also given. This method
was very convenient where there was little
variation from the usual single-phase full-
wave circuit. However, with the low volt-
age drop of the mercury vapor tube it is
possible to make use of a variety of circuits,
some of which involve the use of tubes in
series. The former method of rating then
becomes incomplete and often misieading.
For this reason the rating of this new tube
is stated in terms of the fundamental limits
of the tube. There are two such limits.
The iirst is the maximum peak inverse volt-
age which is the safe flash back limit which
the tube will stand while operating within
the rated temperature range. The other
limit is the peak current through the tube,
which is dependent on the emission avail-
able. In the UX-866 these are 5,000 volts
and 0.6 amperes respectively.

The peak inverse voltage in single phase
¢ircuits may be tuken as 1.4 times the total
transformer voltage (r.m.s. value). The
peak plate current is not as easy todetermine
us it depends upon the filter constants. With
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a4 large condenser {greater than 2 ufd.) on
the rectifier tube side of the filter (Fig. 1).
the peak current wer fube is roughly three
times the load current jfrom two tubes.
With a large choke ({(greater than 10
henries) on the reetifier tube side of the
filter (Fig. 2) the peak current per tube is
approximately 1.5 times the load current
from two tubes.

No attempt will be made here to include
all the rectifier circuits sometimes used with
this tube, but the accompanying table shows
the ones most useful on single phase cir-
cuits. However, three phase circuits are
often desirable when three phase power is
available.

This table assumes the use of several
well known transmitting tubes. For every
case the maximum allowable plate voltage
for c.w. use is chosen except for the UX-852
where both 2000 and 3000 volts are listed.
The maximum safe input current to the
iransmitting tube is also assumed. A suit-
able rectifier is then shown for each trans-
wmitter. It is interesting to note that either
two or four UX-866 tubes will supply every
ordinary need for plate power for amateur
transmitters.

The last two circuits are of special in-
terest, where greater than 2000 volts is rve-
quired. Here two tubes are used at each

T

FIGURE 2, IN THIS CIRCUIT ARRANGEMENT.,
THE FILTER INPUT IS THROUGH A CHOKE

Here ihe meak currenmi through euch tuhe is anly
approzimately one and a holf times the avernge out-
put enrrent obhiained from hoth tubes. A sacrifice
in oulput voltage results, though, aid this iype of
silter shouwld be employed in cases where the output
voltage may be low but where high oulput current
ig necessary,

end of the transformer so that full-wave
rectification iz accomplished without the
use of a transformer mid-tap. As this con-
nection makes full use of the transformer
without increasing the peak inverse voltage,
twice the usual voltage may be obtained.
Two tubes act in series with this cireuit,
but this does no harm as the combined volt-
age drop is very low.

It is interesting to see how the choice of
filter affects the output obtained. For
instance, in supplying the UV-203-A tube,
comparatively low voltage but high current
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iz veguired., Here a choke is used next to
the tube {0 reduce the peak tube current
at the expense of the voltage output. In the
case of the UX-852, at 2000 volts, lower
eurrents are requn‘ed so that a condenser

EAYOUT FOR AMATEURS

DSCILLATOR RECVIFIER
TUBES [VOTAGE[AMPERE | YUBES | JOTAL  lsansiare

BECTIFIER > ™
DIAGRAM |@ FILTER

AR ST DROS

FIHTAGE [PER TURE o
LOLIAGE JPER TS gt
uR-2t0 450 {0.060 jzuxsss| 1250 | 0.090 i
I * e
w-2n “Q'Ki‘ 4;4&5%
1250 [0.115 f2Uxs66| 3500 | 0.265 AT
lir:u;A T "r
- Fo0V ?'{‘i"'*
Ux-g52
ux§w 2000 ] 0.100 [zuxaes| 3500 | 0.300 I-g e e

TT T

v 3000 [0.10 866) 3500 4
e 0,100 li-566] 3500 | 0.150 g

omo«E & AT
. 1 i

V204 A 2500 | 0.275 {4Ux866[ 3500

NOTES .
&

: 2
INDICATING VARIOUS USES
UX-&68
The ahove table indicotes o suiteble victifier and
nh‘m‘ airangement for jronswmitlers employing sie
ar j tubex rommnnlu used by amateurs.
ify  greotly the problewi of picking
corvect combinaiion for mast o ir frangmii-
The cases treated are wvaried ¢ h to allow
ether combinations to be defermined rout  wiuch

anesswork being invoelved,

TABLE ar THE

may be used next to tha tube without ex-
ding the peak tube current limit. The re-
sult is a higher output voltage than in the
former case. The only difference between
the two cases is whetler a choke or & con-
denser is placed on the rectifier tube side of
the tilter.

There sre a few operating limits which
might be emphasized here, although they
are covered in the insiructions accompany-
ing the tube,

The filament of the UX-866 tube should
always be operated at rated voltage. Less
than thig voitage may result in a high volt-
ape drop scross the tube with consequent
bombardment of the filament and eventual
loss of emission or even puncturing of the
bulb. Greater than rated wvoltage will
shorten the life of the filament by burn out.

A UUX base is provided, the grid and plate
terminals being anused.

During shipment the mercury may have
become spattered onto the filament and
anode and therefore when tubes are first
placed in operation the filament should be
lighted at normal temperature for a few
minutes with no plate voltage applied to
the tube in order to properly distribute the

FEBRUARY, 1929

nercury. Once in service, it should not be
necessary to repeat this process.

‘When starting reectifiers using these tubes,
at more than 2100 volts peak inverse the
filament should be lighted for 80 seconds be-
fore plate voltage is applied. This may be
automatically aceomplished by a time delay
velay in the plate circuit.

During life the hbulbs will eventually
darken. This is not an indication of the
end of life and tubes should not be discarded
on this account.

e Strays ey

A new printing has been made of the
Constitution and By-Laws of the A.R.R.L.,
revised to March 1928, A copy will be
mailed upon reguest to any member of the
League.

An idea of wnnrolhng regeperation in
the short-wave receiver is %uggested by
WEBAXW., A variable resistor of 50,000
ohms maximum is connected in  series
with a 250 pufd. fixed condenser, the two be.
ing shunted across the tickler coil. The ro-
tating arm of the resistor is connected to
the side of the coil going to the “B” hat-
tery so as to reduce “hody capacity effects”
This method, he states, gave us good con
trol as the use of a “throttle” wondenser

with the added advantage ihat it caused
practically no detuning when bheing ad
Justed.

“With two or more wires in a counter-
poise, care should be taken that this ar-
rangement does not act as an inefficient
Hertz and abgorb most of the energy from
the szet. In ome particular station, the
counterpoise was of such dimensions that it
resonated to the wave on which it was de-
gired {o transmit. After taking down
four of the six wires and testing about
every piece of metal in the vicinity, the
trouble was corrected by cutting two feet
off each wire and using a four-wire counter-
poise. This trouble was fought against
for eight months before it was finally con-
querved " WasAUR,

o\ \WHERe
3

"

THE MISSING
SOLDERING
PASTE #




FEBRUARY, 1929

UsT 23

An Examination of A. C. Plate Supply

Considerations Governing the Use of Self-Rectification in Our New
Bands and Precautions Which Must Be Observed in,
Its Employment

By Ross A. Hull*

UST as svon as the fndings of the
Washington Conference had seeped
into our minds, reconciling us to the
coming of a new phase of amateur

radio, we came to think that the forth-
coming restrictions were to spell the doom
of all self-recti-

take care of the necessary refinement and

adjustment of the apparatus involved.
The whole trouble rotates uround the
fact that the frequency of the output of
the self-excited transmitter is influenced by
the plate voltage—that in any such trans-
mitter in which

fied transmit-
ters ﬁ‘.{t’?e.pt
those employing
e¢rystal con-
trol. And our
sorrow at  the
thought was all
the more acute .
on account of
our knowledge
that the self-
rectified trans-
mitter, as the
result of s
simplicity, was
an  important
part of amateur
station  equip-
ment. Our be-
lief, however,
1ow appears to
have heen pre-
mature. Experi-
ment with =a

the plate vol-
tage is alter-
nating con-
stantly from
mero  to  maxi-
mum the attain-
ment of a near-
constant fre-
quency is  at
once  diffieult.
The output fre-
quency of a well
adjusted crys-
tal - controlled
transmitter on
the dther hand.
is not dependent
on the plate
voltage of the
amplifier tube
or  tubes, Let
us, then, use its
performance as
a standard

variety of self
rectified trans-
mitters in the
ARRL. Lab-
oratorv has in-
dicated that the
signals from
such {ransmit-
ters most eertainly ecan fulfill the re-
quirements of a “19292 type” signal 4f only
the transmitiers are desiyned and adjusted
correctly, At the same time, the fact that
the signals from these transmitters arve so
much more dependent upon careful design
and operation of the equipment than is
the case with d.c.-supplied sets makes it
necessary to emphasize to the prospective
user of self rectification the precautions
which are to be so important. Very clearly,
the lawful existence of the self-rectified
transmitter must be dependent upon the
extent to which amateurs are willing o

#Associnte Teehnieal Editor, #ST. In Charge AR,

R.L. Technical Development Program.

A SELFP-RECTIFIED TRANSMITTER WITH A 1928 I'YPE”
SIGNAL

tritted with o High-C teank and o means of wdaiching the
freguvneice generated by both tubes guch o transmitter is found
ko perform in the 1929 wmanner propiding i i adjusted with
dreat cure. The grid condenser, not wigible in the other
photographs cun be scen  bhetween the two tank condensers
immediately under the wing wut of the coil mounting.

against  which
to compare
those of the
other types of
tvansmitters to
he considered.

Assuming
that the ampli-.
crystal transmitter iz a
supplied with an  alter-
nating plate woltage, its output, neg-
lecting the side-bands, could bhe de-
scribed as chunks of energy, all on one fre-
quency, generated every ofher 1/120th sec-
ond (on the positive half of each cyele of
the supply frequency). This output could
be indicated as the horizontal lines A of
Figure 1.

In contrast to this we can consider the
output of a single self-excited tube opera-
ting from the same plate supply. Tn this
case the frequeney is varied with each
change in the plate voltage and, since the
plate voltage is alternating continuousiy

fler of the
single tube



the frequency of the output is never con-
stant. If the transmitter iz mnot par-
ticularly well arranged or adjusted we
have found that the frequency change re-

ma
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suiting from a 100 percent voltage change
can be of the order of 15 ke, on the 7,000-ke.
frand. As more representive of the average
poorly adjusted transmitter we Thave
shown this in Figure 1 as 10 ke.

asT
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causing the frequency to “fintter” over
only one hundredth parl of the territory
cluttered up by the poorly adjusted irans-
mitter B.

The influence of the side-bands over the
interfering capabilities of the signal is in-
dicated in Figure 2. At A the oscillation
frequency of the well adjusted crystal con-
trolled transmitter iz shown as a single
vertical line occupying an insignificant
amount of territory. On either side of it
are represented the side-band frequencies
produced by the modulation of the 60-cycle
plate supply and its harmonics. The am-
plitude of the harmonies beyond the second
is of 4 very low order and, for the purpose
of facilitating the comparison, they can
be neglecied. We can, therefore, consider
the crystal-controlled transmitter as emit-
ting & signal 240 cyeles wide. The diagram
B is a similarly approximate representation
of the output of the poor self-excited trans-
mitter. In this case the fluttering oscilla-
tion frequency occupies a band of frequencies
10 ke. wide. The side-band frequencies exist

The curves B in that figure, again
neglecting  side-bands, represent
the possible frequency output of
this poor self-excited self-rectified
transmitter, Whenever the tube is
oscillating, its frequency is diving
acrosy a plece of valuable territory
wide enough to accommodate half a
dozen good amateur signals. The
signal  from  the c¢rystal-con-
troiled transmitter, though it is
broken into innumerable pieces
17120 of a szecond long, is all on
the one frequency and in conse-
quence the note in the receiver will
tie a musical one. This etfect could
be likened to playing a single note
on piano every other 1/120 of
a second, The note produced by
the signal from the poor self-ex-
ciled transmitter, however, cannot
possibly have a musical character

zince the effect iz then to be
fikened to playving every mnote on
the piano during each 1/120

wsecond! It is hardly {o be won-
dered at that the average self-
reciified smignal iz a  wretched
aplutter zplashing itself over five 7
or six times more territory than

it has any right to occupy.

The Curves C in Figure 1 represent the
cutput of a single tube, seif-excited self-rec-
tified transmitter in which a successful at-
tempt has been made to reduce the effect
of plate voltage changes over the frequency.
In this case the frequency “flutter” resuit-
ing from the constantly changing plate vol-
e has been reduced to the order of 150

veleg—a  condition swhich has been ob-
tained without difficuity in  practice—szo

THE

queney

SELP-RECTIFIED TRANSMITTER IN PLAN -
Showing, in particwlar, the mounting of the itank eail, the
antenna coill and avicnnn condensers and meler awd the radio

chuke,

in this case also and since they follow the
oseillation frequency in all its fiutterings
they can be shown alongside the outer-
most limits of the oscillation {frequency
by the single vertical lines. Again
taking into saccount the side-bands pro-
duced by the {undamental supply fre-
quency and its second harmonic we see that
the signal {from this transmiiter oecupies
10,240 cyeles! Diagram €, representing the
vutput of the “1929” self-excited, self-recti-
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fied transmitter, shows the oscillation fre-
(quency ﬂuttermg over 150 cycles and carry-
ing its side-bands as before. The territory
occupied in this case is now but 390 cycles.

Complications are introduced by

u8T

T

e

At B js seen a representation of the

actual output of one transmitter built in the
laboratory as a typically poor transmitter fit-

ted with average tubes and poorly adjusted.

the use of full-wave self-rectifica-
tion—when one tube is made to os-
cillate on one half cycle of the sup-
ply frequency and another tube on
the other half. The chief trouble
is that the two tubes in the aver-
age preseni-day transmitter do not
generate the same frequencies.
Figure 3 provides a comparison
of the output of a crystal controlled
transmitter, a poor self-excited set
and a good one—each employing
full wave self-r ectification. At A, as
the standard of cnmparlson. i in-
dicated the output of the crystal
transmitter. Az hefore, the os-
villation frequency is indicated by a
single vertical line with the side-
band frequencies similarly indi-
cated on each side. In this case,
however, the most important side
band frequency is 120 instead of 60
eycles since both halves of the sup-
ply eyele are Dbeing utilized.

Further, the second harmonic now
produces  side-band frequencies,
at 240 cycles on each side. The
territory occupied by the signal,
again neglecting harmonics other than the

e

B0 Cygics
Fig 2

second, is now seen to be 480 cycles or twice

that ocwpxed by the half-wave trans-
mitter.

THE

SELF-RECTIFIED TRANSMITTER IN PLAN
o The symmetrical arrangemeni of the apparatus ix apperent in
thig view.

The oscillation frequency produced by one
of the tubes fluttered over the freguencies
shaded by horizontal lines while the other
tube, on account of differences in its char-
acteristics, produced frequencies fluttering
over the territory indicated by the vertical
shading. In this case the sxgnal, including
the two main side-bands, occupied a band of
frequencies 23,480 cycles wide! By fitting
this transmitter with a High-C tank and by
tuning it carefully the frequency flutter of
each tube was reduced to the order of 200
eycles but the band of frequencies produced
by each tube was still separated by ap-
proximately 1,400 cycles. The effect was
that indicated at C in Figure 3. One tube
was producing frequencies fluttering over
the shaded area “a” while the other tube
was emitting frequenmes covering the ter-
ritory “b”. Each tube of course had its own
set of side bands. The equivalent total fre-
quencies covered in this case was 2280
eyeles. Reconstruetion of this transmitter
to obtain mechanical symmetry and to per-
mit the adjustment of the frequencies pro-
duced by each tube resulted in an output
similar to that indicated at . In
this ease the frequencies emitted by
each tube were almost cxactly similar,
the width of the flutter was reduced to about
150 cyeles, and the total territory cut down

to the order of 530 eycles.
In all of this discussion, of course, the
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representation of the charvacier of the
signals are approximate only and
quite  incomplete. They are intended

only to lLring out two points of major
importance.

{a) That the side-band frequencies pro-
duced by a heavily modulated low frequency
plate supply cause interference which is
quite infinitesimal beside that resulting from
the frequency flutter in the average pre-
nt-day self-excited transmitter.

{b) That the full-
wave self-excited trans-
mitter is likely to cause
more interference on
the amateur bands than
the half-wave trans-
mitter gince the two
tubes usually produce
two separate groups of

frequencies, and be-
cause the important
zide band frequencies

are twice as far apart.

At the same time it
should be understood
that the eapabilities of
the self-rectified trans-
niitters in interfering
with broadeast recep-
tion are not influenced
greatly by freauency
flutter and that of the
two  broadcast inter-
ference factories the
half-wave transmitter
probably would be the
more formidable.

Let us now cxamine
some ways and means
of rveducing frequency
flutter and of setting
the output of the two
tubes to the same fre-

TANK TOILS FOR
THREF BANDS

The upper coid. used

on the 4 ke, bund  Qquencies.  The ideal
;’;‘mm jof geven method, of course, is
rER ] capper s . I
tubing 4737 owtente O Use erystal control
‘wmeter.  The inside With d.c. on the erys-
dinmeter of the eoil  tal tube and the a.c. on

PETRd

i %", The centar
Jfor F00<ke.
ongists of

the amplifiers. No com-
plaint ¢ould surely be
issued against the sig-
nal from such a rig,
correctly adjusted.
With self-excitation the
problem is a much more
diffieult one. The first
) move, we believe,
shouid be the arrangement of a particular-
v High-C tank ecireuit. In this way
the efficiency of the i{ransmitter will
be lowered appreciably but the changes
in output frequency resulting from varia-
tions in plate voltage will be reduced to such
an extent that the loss of efficiency in the
transmitter itself is compensated for by the

26 QT
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concentration of energy within a narrow
band of frequencies and the resulting im-
provement in signal at the other end.

There appears to be some misunder-
standing concerning the use of High-C civ-
cuits which has led to the suggestion that
while High-C is satisfactory for tubes guch
as the UX-210 or UX-203-A its use with
the higher impedance UX-852 results in
excessive loss. The fact of the matter is
that the L/ ratio which will give a certain
degree of effectiveness in flutter reduction
for a tube of high impedance or low capacity
or both differs greatly from the 1./ ratio
of similar effectiveness for a tube of low
impedance or high capacity or both. With
anv type of tube it shouid be possible to

provide an L/C ratio which will be eifective
to the same degree in improving the plate
voltage-frequency characteristic with a
similar sacrifice in transmitter efficiency.
In short, there is a different optimum L/C
ratio for each different type of tube. The
exact ratio—the extent to which the High-
{ principle is carried—-is, of course, greatly
dependent upon the practical interest of the
individual in the interference problem, and
his willingness to avoid thinking in terms
of antenna current. The amateur can rest
assured, however, that the High-C principle
has & thoroughly sound theoretical founda-
t,linn. We hope to discuss it at some later
date,
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The particular apparatus chosen for the
tank ecircuit in the transmitter illustrated
consisted of copper tube inductances of the
dimensions shown and two Type 199 Card-
well condensers connected in parallel. It
will be noticed that the inductances are
{arger than those used in the UX-210 High-
C transmitter’. In the construction of the
transmitter this tank circuit is arranged be-
tween the two tubes in such a way as to per-
mit almost exact symmetry in the grid, plate
and filament connections. The complete cir-

e anranoy

hoav

il By -5
UX-852
THE CIRCUIT USED IN THE SELF-
RECTIFIED TRANSMITTER
¢"1—850 ppfd. receiver fype variahble comie'nser
£¢—Two 330 unfd. Cardwell tr iiting
in parollel, A single condenser of a?wut .5()0
wnfd. with suficient plate spacing twould be
sadisfactory.
8—2,000 uuid. fiwed condensers (5000 wvolt rating)
C4a50 puid. grid condenser (5000 woli rating)
(Clmm@,000 pi fd. jiwed condengers (500 wolt rating)
21—-20,000 ohm grid leak.
L1—Antenna cofl of copper tubing 11" outside diame-
ter, 5§ iurns should serve for wmost antenna
or feeder systems.
foi—Tank eoils, llustirated and described elsewhere.

RE.D~160 turns of 28 gauge d.c.c. wire on wooden
dowel vods 5/8" diameler.

FIG. §.

cuit used is given in Fig, 4. It can be seen
that it is similar to the self-rectified circuits
which have been used all aleng. The only
important difference is in the arrangement
of the filament wiring to provide a means
of adjusting the oscillation frequency of the
two tubes to the same figure. ¥ach tube
i3 provided with its own pair of filament by-
pass condensers and the center-tap lead be-
tween them is made of a bare copper wire
on which slides the filament clip return T,
from the inductance. In the photograph of
the front of the transmitter this lead van
be seen between the two dials and at the
by-pass econdensers. The moving of the
elip on this lead from the center position
changes the frequency of one tube up and
the other down so permitting them Lo he
matched. Other schemes are possible such
as the use of variable plate blocking con-
densers®, individual variable grid condensers,
amall variometers in the grid or plate
jeads, or small condensers connected be-

1. QST, August 1928, page 9.
2. Q8T, January 1928, page 52.
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tween grid and plate of one or both tubes.
Many such schemes were tried in the ex-
perimental transmitters built but all of
them had the disadvantage that any change
in the constants in one tube e¢ircuit shifted
the frequency of both tubes in the same
direction. The frequency of the tube being
adjusted moved faster than that of its mate
but it was necessary to cover much territory
before the frequencies eventually were
brought to the same spot. The arrange-
ment used in this transmitter is, admittedly,
a erude one. It does permit the two fre-
quencies to be brought into line, however,
with mueh less difficulty than was ex-
perienced in the use of other methods.

The mounting of the remaining apparatus
in the transmitter can be seen in the illus-
trations, The arrangement can, of course,
be modified in a great many ways to suit
the likes of the individual. The important
point is just to preserve the nearest possible
approach to exact symmetry in the endeavor
to make wiring not common to both tubes,
of the same length., If this is not done the
frequency generated by the tubes may differ
to such an extent that the provision of a
satisfactory means of bringing them to-
wether would be very greatly complicated.

The construction of a half-wave trans-
mitter need hardly be touched upon since
the arrangement will be just that necessary
for d. ¢. operation. The modification of the
transmitter illustrated for half-wave use
would merely consist of the removal of one
of the tubes, its associate plate condenser
and its radio frequency choke,

The tuning of a self-rectified transmitter
is a similar process to that of adjusting
a d.c. supplied transmitter with the one im-
portant difference in the case of a full-wave
set that the two tubes must be adjusted to
wenerate the same frequencies. In this
work the use of a4 monitor of some kind is
absolutely indispensable. With the average
“1928"” type self-rectified iransmitter the
frequency “flutter” was so great that the
frequencies of the two tubes overlapped even
if they were five or ten ke. apart. With
a High-C transmitter in which the usual
care has been taken with grid excitation.
and antenna tuning the two separate groups
of {requencies generated by the two tubes
will be distinguishable in the monitor right
up to the point when adjustment of the
filament ¢lip return merges them into one.

Our personal opinion, resulting from sev-
eral weeks of intensive dabbling into seif-
rectification in all its forms, is that in cases
where the station is so located with respect
to broadcast listeners that interference with
them is not a consideration the self-rectified
transmitter is an entirely practical proposi-
tion just so long as the amateur is willing
to build it correctly and maintain it in a

iClomtinued on Poge 83)
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Coming!
Governors-President Relay

NCE again we have an opportunit ?I
for a worthwhile relay in which all
amateurs in the continental United
States could and should take part.
The inauguration of the President of the
tinited States takes place on March 4, 1929,
In 1921 and again in 1925 we amateurs se-
vured a message from the governor of each

xfate addressed to the new President. We
suecessfully velayed those messages to

Wa hington, D. €., delivering them to the
President vight aitev his inauguration. At

a later date the routing of each message,

and full details of the relay including the

handling of *service” messages to Head-
quarters concerning difficulties in securing
messages and getiing them off on schedule
were veported in Q8T., This year we want

m “put 1t over” a,c..ram——aud have some good
fun and practise in relaying af the same

time. Every station on the air will bhe

looking for &he ftraffic which will he
originated simultaneously in im'ty-eight
states (we hope all 48) and those stations

most ulive to the situation will have a

chance to handle a good share of the traffic.

The relay will take place on the third and
fourth of March 1922, beginning at b pm,
B.8.T. March third and continuing through
to 5 pm, BE.8.T. March fourth, after which
all the messages that have heen received
will be delivered at the White Houge. Get
vour station in readiness—sand mark the
dates up where you can’t forget.

Each Section Manager in whose torritory
there is a state capital is designating an
amateur to approach and secure a message
from his governor addressed to Presxdent
Hoover for transmission on this ocecasion.
We are dependmg on each operator so des-
ignated by his 8.C.M. to do his level best
to get & mebmge and see it started on its
way pruperlv The messages will be limited
tn fifty words where possible and of conrse
will be in the nature of congratulatorv mes-
sages following the inauguration.

By the fime this notice appears arrange-
ments will be practically completed by the
Wthmg‘ton Radio Club for a confinuous
wateh to be kept at several of its different
inember-stations, and on the different fre-
quency bands simultaneously. MObt of the
@tfort wiil be spent in covering the 3500 and

7000 ke. bands thoroughly, at rhe Wash-
ington end, although suitable periods of 14.-
000-ke, work ave also planned in the tenta-
tive lne-up which is expected to ineclude
WA3aNR, W3HL, W3GT, WaBWT, W3BKW,
W3AGW and W3CDQ. WIMK at Hartford
will also assist in collecting traffic for Wagh-

ington or seeing it on its way as quickly and
efficiently as possible. The regular WiMK
schedules for March 2 and 4 will be set aside
in favor of ‘““general” operation, to enable
the scheduled stations as well as the Head-
quarters station to take a full part in the
relay The stations of the Washington Ra-
dio Club have handled (Governor-to-Presi-
dent traffic before and can be depended on
absolutely to take care of everything sent
in their direction. We are informed that
these stations will call CQ GPR DE W3—
each time before combing the hands for
traffic Washington-bound. All stations are
invited and requested to participate, West-
ern stations should relay their messages to
mid-west and eastern stations for QSP to
Washington.

President Hoover may know that ama-
teurs can do these things—but we want to
once again put over the usual good per-
formance and bring to his sitention the fact
that amateur radio is still 700% there!

Following the relay don’t forget to send
complete and exact copies of the messages
ywou handled showing the time received, the
time forwarded, and both (or all) stations
with which the message was handled, If
you have comments on the relay please
make them on separate sheefs—ihe copies
of messages with notations are most impor-
tant of all to tell the tale, though. We

want speed in relayving theee messages—hbut
ﬁrst of all we must have accuracy. Every-
one is asked to check his timepiece so the
messages will correctly tell their story. Of
course break-in operation will facilitate the
message-handling work., Use it if possible.
In any case, send no faster than the other
fellow can copy, and you will thereby cut
down on the time of relaying the messages
which would otherwise be taken up by re-
peats. What we want to be able to do is to
make a file of the messages turned in as
originating in each different state, show-
ing consecutive handling of this message
through different stations as one reads the
file from top to bottom. That means that
we shall need copies from everyone handling
or copying a message. Some of the mes-
sages travelled over more than one route
during our last relay of this kind, too—and
we want to be ahle to tell the whole story
in QST. Pleage mail your copies and re-
port promptly on March fifth. Don’t for-
wet to be ready for the messages which will
go on the air at 6 pm E.8.T. March third
{the same a# 2 pm, P.8.T.)!

- FFBH,
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A “1929”
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Receiver

By Paul 8. Hendricks*

a receiver, built with some modifica-

tions on the general idea suggested

by Mr. Hull’s four-tube receiver de-
seribed in QST for November, 1928, It may
Ixe of interest to those who would like to have
a highly selective receiver for amateur work
and still be able to listen to high frequency
broadcasts and commercial gtations which
are found between the asmateur bands.

The peaked audio amplifier provides ex-
cellent selectivity when a narrow bhand of
frequencies is spread over the range of an
ordinary vernier type

THE FOLLOWING is a deseription of

whether or not the peaked stage is cut in.
It may be noted that the two-megohm resis-
tor, R® which supplies bias to the last audio
stage when the peaked stage is in use, be-
comes connected across the audio tfransform-
er secondary when the peaked stage is
switched out. The effect is that of cutting
down the amplitude slightly on the high
end of the audio range. However, the of-
fect will not be noticeable on good broad-
cast reception,

Another photo shows a front view of the

receiver. The tuning dial in the center op-
erates the condenser

tuning dial, but to
rover the entire range
from say 3,000 ke. to
15,000 ke, would re-
quire perhaps three
dozen coiis, It would
then be suitable for
c.w. signals only, as
the peaked amplifier
ruing broadcast qual-
ity Accordingly this
receiver was provided
with a switch to cut
out the peaked audio

3, Fig 1. The knob at

the left operates the
volume control and
the one at the right,
the regeneration con-
trol. 'The output jack
is at the lower left and
the filament switch at
the jower right.

The resistance for
regeneration econtrol,
15, instead of being in
series as usual, is con-
nected as a potenti-

stage and couple the
output of the detector
directly to the second
audio stage, also cutting in a& bias battery
on the audio stage allowing it to give
wood quality.” This gives a considerable
drop in volume when changing from the
tuned amplifier to the untuned amplifier but
due to the large volume obtained with the
tuned stage it is usually desirable to reduce
the output by means of the volume control.
Then, when switching from tuned to un-
tuned, the volume control may be readjusted
and the signal level will not differ greatly.
The amplifier switch may be seen in two of
the photographs mounted on top of the audio
frequency transformer, befween the two
tubes at the left end of the set. The con-
nections are shown in Fig. 1., the switch be-
ing marked “tuned” and “untuned.”

By complicating things a bit more another
stage of andio might be added and the
switching arranged to cut the extra stage in
when the peaked =stage ig cut out, thus
maintaining the volume level of the same
nrder as with the peaked stage in and the
volume e¢ontrol set at maximum.

The volume control R. is connected direct-
iv across the audio transformer secondary
terminals and therefore may be used

"n::.ﬁ.R.L. Technical Development Program.

THE COMPLETE RECEIVER

ometer. This arrange-
ment is apparently
no more critical than
the usual method and the point of oscilla-
tion stays nearly in the same spot over the
entire range for any one coil-condenser com-
bination. The “B” hattery drain due to
the potentiometer arrangement is negligible,
being less than one half mil with a 100,
000-ohm potentiometer when using 45 volts
on the detector. On this receiver the 15-
volt tap for the detector works fine on all
bands including the 28,000-ke. one. By con-
necting the “B” minus to the “A” minus
lead outside the set, the potentiometer is
automatically disconnected from the “RB?
b;ttery when the filament switch is turned
off.

The plate inductance 1., for the peaked
audio stage is, as used by Hull, a Ford
secondary. A 0.01-ufd. condenser across it
brought the tuned peak {0 about 1,000
eyeles, The coil is fitted with a wooden core
and mounted on the sub-base with a wood
serew from the bottom. This may be seen
in one photo between the cable connector
plug and the screen-grid audio tube at the
rear left corner of the set. The 0.01-ufd.
fixed tuning condenser, % may be seen,
edgewise, in front of the Ford eoil and the
cable connector plug, and above the Am-
perite unit. It iz fastened to the eireuit
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wiring by long screws on which additional
condensers may be mounted if it is desired
to lower the tuned audio peak.

The various tuning ranges are obtained
by piug-in coil-condenser combination units.
They may be seen in the photographs and
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fits into a . R. jack and makes the ground
connection to the low potential side of the
eircuit.

The coil-condenser assembly is really nulte
fqmple. The two units are joined by =z pair
of %" brass strips which arve drilled at

gach end to pass §-32 brass

machine screws., One g¢nd goes
under the thumb wnut on the
eondenser. The other end s
bent at a right angle and serew-
ed to the side of the coil form,
with short 8-32 serews, for which
the form had been drilled and
tapped. 'These strips are at-
tached to the grid szide of the
tuning condenser and the grid
end of the tuning coil is soldered

1 to one of them., The grid end

{ of the coil also connects to the

2 - Ee grid pin of the coil form permit-
Y ; ’ ting the connections to the r. £,

di4 bl F tube plate and the detector grid

T B to be made on the correspond-

CIGURE 1 ing terminal of the UY socket.

. . The szecondaries are all wound

Y N O Hf’;ﬁrt""” e resistar’ or v.f.e.  (See tewt). with No, 20 enameled wire and

2l china.
R3—35 oliana,

it (27 ;u:ru [ (mden.wr
rmm:r Hwed condenser,
¢ Si:uu?d )

S eonda ¥ of t"v"m'd eparic e,
Pl £, chokes, Silve rahadl, Lype
i wiio frequencu (romsiorrier, Sangam

-S01-A.

Ne—I¥al iomp, as furnished on National drum dial.
JorLutput Jack., smuir npén cirpuit lype.

GarP'n ground and meial cabinet.

the details of cunstruction may be gathered.
The c¢oil forms are. of the Pilot type which
have five prongs that fit into a standard
UY tube socket. Only four of the prongs
ave used. These coils have variously eolor-
ed handles which had been vemoved to
facilitate the connecting of the coii leads to
the prongs. T1infortunately, they had not
been replaced when the photos were taken.
‘T'he tuning condensers are of the Pilot mid-
get variable type which are available in a
number of sizes of from five to twenty-three
p’lates For a given tuning range s con-
denser of approximately the right size was
selected and then plates removed, when nec-
assary, to obtain just the right amount of
dial spread. One ut the assembly screws
forming the vrotor mounting was removed
and replaced by a General Radio plug. This

P 1lot niidget variable eondenser,

high quality tupe.

the ticklers with No., 24 d.s.c.
wire. The 3,500-ke. band oil
has no %paung between turns
and the rest of the coils have
their turns spaced from one to
three times the diameter of the
wire, The adjustment, especially
for the 7,000-ke. and 14.000-kc.
bands, is quite critical,  The
method used in adjusting this
set of coils was to wind them
with & spacing of befween one
and two times the diameter of
the wire and then remove turns
until the coils were somewhere
near the right size. The final
adjustment was made by push-

ing the turns cioser to ecach
other or farther apart until
the range was just vight.
The woils were then doped  with
collodion or DuPont Household Cement,

spread along several of the ribs on the
form. It does not take much dope, aven
when only a narrow strip is put along three
or four ribs, to throw the calibration off
and it may therefore be necessary to make
a zlight readjustment of the end turn after
the dope has dried. The tickler is placed
near the open end of the coil form which
is near the filament or low potential end
of the tuning inductance. The ticklers, ex-
cept on the 28-me. band, are close wound
and stuck at four points with dope. The
tickler for 28 me. is spaced about twice the
diameter of the wire. It was found eon-
venient to make the final adjustment for
the 28-me. band by sliding the tickler turns
about slightly. With the tickler turns wound
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closely to each other it was found impos-
sible to tune to a frequency higher than
about 27 me. By spacing the tickler turns
it was readily possible to adjust the com-
bination to reach 32 me.

v

5 w,

WITH LID (JPEN

The manner in which the coil-condenser
combination plugs-in is not clearly shown
in the photographs. It consists simply of
s pair of %" by 1/16” brass brackets
tastened to the metal sub-base, thus sup-
porting the UY socket and a G.R. jack
in such a position as to aceommodate the
coil-condenser combination as a unit. The
coil plugs into the UY socket and is held
in a horizontal position. ‘The condenser
stator is connected to the coil through one
of the brass brackets holding the two to-
gether while the other side of the condenser
makes connection to the rest of the circuit
through a G.R. plug which slips into the
jack mentioned above., The shaft of the
condensger plugs into the hollow dial shaft
and is fastened by means of the set screw.

In order to have the dial read in terms
of frequency instead of wavelength it was
necessary to set the dial at zero with the
condensers at wmaximum capacity. ‘The
cualibration is then held by always plugging
in a combination under these counditions. A
brass wing was stuck into the siot in the
head of the set-screw on the dial shaft and
soldered securely so that it is unnecessary to
use & serew driver to tighten and loosen the
condenser shaft when changing units. For
convenience the set serew was moved half
way around the shaft.

Incidentally, the dial lamp furnished with
the National drum dials makes it easy to
watch the scale and serves also as a tell-
tale so that one is not so likely to leave the
sot turned on and find a dead “A” battery,
some time later when a dash is made into
the station to keep that next sked.

The small variable antenna coupling con-
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denser, (&, with its knob may be seen in
one photo behind the plug-in unit and to
the left of the r. f, amplifier tube. One cor-
ner of one of the stator plates is bent so
that it touches one of the rotor plates
when the condenser is turned to the maxi-
mum position thus forming a switch which
short ecireuits the condenser and leaves the
antenna connected directly to the veceiver.
For a given antenna and tuning range, the
condenser, (I, may be set and it is, there-
fore, not necessary to have its control on
the panel. It is mounted well above the
base, on an insulator which was originally
the shell of an Aero v, f. choke. It has
nearly the same dimensions of an ordinary
tube base. A tube base would serve just
as well if its prongs were removed. The
condenser is fastened to the closed end and
the shell is holted to the hase with two angle
brackets. '

The input to the r. {, tube is supplied with
energy from the antenna by being connect-
ed across the resistor R' which may be seen
in the vight rear corner alongside the r. f.
tube. One of the little Silver-Marshall
«hokes, type No. 275, was fitted with a pair
of “ears” taken from an old grid leak and
soldered to its terminals thus making it
possible to plug in the choke instead of the
resistor R'. That makes it a simple matter
to change the input coupling from straight
resistance to inductive impedance which
usually gives hetter signal strength at the
lower frequencies.

The use of r. £. chokes and by-pass con-
densers, wherever necessary, has made this
receiver very smooth in operation with no
dead spots and no tendency to howl at any
point over its entire tuning range. The
eonnections of the by-pass condensers are

HOW THE COILS AND CONDENSERS WERE

HOOKED TOGETHER

shown in Fig. 1. They do not show in the
photographs as they are mounted on the
under side of the metal sub-base. Their
location iz such that their terminals are
directly beneath the points to which they
connect above the sub-base. They are
fastened to the sub-base in each case by two
6-32 machine screws and nuts, one of the
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screws being attached to one of the con-
denser termuals and forming the ground
connection. All of the battery wiring goes
directly from the cable connector plug
through a hole to the under side of the
sub-base. The wires are then brought
through holes in the sub-base to the proper
terminals on the various pieces of appara-

QgT
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hending ve distoriing it. The corner angles
wore made by cutting one-inch strips and
bending them at right-angies in the middle,
with a tool designed for this purpose. The
assembly of the cabinet which is bolted to-
gether with 6-32 machine screws and nuts
may readily be understood from the photos.
To settle the argument as to how the corner

angles were to meet, both ends of

f

every piece have their corners clip-
ped off at a forty-five degree angle.
As may be seen, they all meet in
the same manner and make qulte
a neat job of it. The sub-base is
bolted to the panel with a piece of
the same angle stock as was used
in putting together the cahinet.
Two more pieces running between
points near the top of the front
panel and the rear of the sub-base
act as braces. Another piece across
the rear makes the whole assembly
a vigid affair mechanically and pro-
vides a firm support for the cable
vonnector piug, The outside surface
of the cabinet and corner angles
was given a pleasing dnish by
“sandblasting” with a machine
which is unsed in foundries for
cleaning certain castings. The

LOOKING INSIDE THE SET

tus. In order to insure against bad insula-
tion where the wires come through the
sub-base, the wire used is a light grade of
high tension wire, such as is used in auto-
inwhile Wiring. It has rubber insulation
over which is woven a very tough varnished
{abric Lovermg and it may be obtained in a
variety of sizes at most auto supply stores.
Az can be seen in the photos there is very
little wiring ahove the sub-bhase, there bemg
only the wires connecting the hlgh poten’mal
sides of the eircuit. The apparatus is so ar-
ranged that leads are all short and direct.
The r. . chokes in the plate e¢ircuits of
the r. £, amplifier and detector may be seen
mounted just behind the drum dial on the
base. The choke in the plate cireunit of the
output tube can be seen behind the output
jack and to the left of the switech which
cuts out the peaked stage. The two tubes
near the front of the set are; on the left
the audio output tube and on the right
the detector. Their respective grid-leaks
ma\{l be seen mounted near the socket of
QA
The all-metal shielding cabinet is not at
all difficult to construet, The whole thing
m( luding sub-base and corner angles is made
rom 1/16" aluminum sheet which may be
nbtamed in most tinsmith shops and is
carried by some hardware stores. The tin-
amith’s shop usually has a machine which
will eut the sheet accurately to size without

inside dimensions of the uvubinet

are: 734" high, 14" long and 27

deep. "The sub-base is fastened to
the front panel so that there is a space of
114" between it and the bottom of the cab-
inet, thus providing ample room for the six
by-pass condensers and the baitery wiring.
The volume ¢ontrol and regeneration con-
trol, which are mounted on the front panel,
have a metal body to which the wariable
contact is connected. It was therefore
necessary to insulate them from the panel
which was done by making washers from
a piece of 1/16” Bakelite. Ordinary sheet
fibre or sheets of mica from a blown con-
denser may also he used.

All of the apparatus plus the front panel
and sub-base can be slid from the eabinet
by removing one bolt on each side of the
cabinet and two secrews from the hottom.
On each inner side of the cabinet near the
bottom nmay be seen two more pieces nf the
angle stock bolted in place to form skids for
removing the assembly and to aect as sup-
ports for the sub-base when the set is in
position in the cabinet.

The seven battery connections are made
with a Vaxley cable and connector plug
which has just seven wires. The con-
nector plug works very smoothly and ap-
parently makes good dependable electrieal
conneections, Sinee it is such a simple opera-
tion it is advisable to remove the plug
whenever changing plug-in units or making

{Continned on Page 85)
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Let's Get Serious

By Joe Gish

ANUARY 1, 1929, the magical date,
came upon me yesterday. It cacght me
in the act of snooping around the ama-
tenr bands with a receiver in one hand

and a transmitting lever in the other.
There was much more of 2 change in the
weather from 1928 to 1929 than there was
in operation within the amateur bands.

“Whai are the limits of the bands?”,
“What does QSA8 mean?” Can you 1magme
that? Those quotations are genuine.
Heard them myself. When questioned, the
agthor of them admitted he had missed
several QSTs, Heavens, tell me what QST's
he wants and I’ll buy them and send them
to him! If he is going to wander along in
the comlng vear just picking up ewrvthmg
that is considered recpnt amateur m‘actlce
from some ham who is doing what is right,
there is going to be some punk operating
from that station.

Do yvou know the new *Q” signals fo be
used from now on? Good. Seems as though
darned few of the boys did. One fellow was
overheard saving that he must QRT as he
was QRW helping the OW. Taken literal-
ly that would mean that said ham had to
stop sending because he was calling his OW.
What? Doesn’t sound logical but maybe
this man knew what he was doing after all.
Maybe he was culling her but he wasn’t say-
ing what he was calling her! Better get

off that subject before we get in hot water.

Along about noon I was working some
ham and ranting along about a new rectifier
and I broke and gave him the GA. He came
hack with, “HRM QTA”. Not to be outdone
I shot bac‘k “Whatdaya mean cancel radio-
gram, I was telling you something”, And
then what did he come back with but,
“What are the new Q signals guess was my
mistake.” Can you imagine that? He ex-
nected I was going to spend the rest of the
day sending the list of “Q” signals to him.
Guess he wouldn’t mind if two or three
pages were taken up in QST every month
to & repetition of the “Q” signals. This
reading (JST hy looking at “Calls Heard”,
skimming over the rest of the book with a
look of torture over vour face is the bunk,
Be observing and notice what is new and
set forth every month.

Serjously now, let’s get good and serious.
This isn’t just a kid’s game. A fellow out
in Oshgosh who never heard of short waves
can’t by a series of eliminations to a receiv-
ing set make & transmitter that will enable
him to work the Antipodes. That is a thing
of the past. Nowadays a person must be
attentive to all the developments going on

in the gentle art and make use of them.
Let’s all of us be operators. That doesn’t
mean knowing the code from A to Z with
no stumbling blocks but to be up on all ree-
ommended amateur practices. That word
operators covers about everything too, as
a good operator is one who can tune a trans-
mitter and get the best results from the
equipment at hand. Each and every one of
us should be an operator and take pride in
knowing that we are. This game holds
forth much more for us in the future than
it has in the past few vears., Four years
ago DX was the fad. Then, to the fellows
who had been the first to accomplish this,
the old note faded and what could they do?
Now that is all at an end. There is more
to work for. Omne can be improving con-
stantly on his transmitter, receiver and
aerial system, besides helpmg in the devel-
opment of new frequencies. And right in
that is there a huge assignment. In the
past the receiver and transmitter were com-
ponents in the word DX which were only
given attention when they failed to give
forth blasts or the antenna meter failed to
wrap itself around the pin.

Let’s take stock of everything that is good
practice for an operator in the coming year
and see for ourselves there is much more
pleasure in the game now than in the past.

Silent Tepg
It is with deep regret that we record
*he passing of these amateurs:

Ashley Dixon Jr., Portland, Ore., 7IT.
Richard B. Chase, West Baldwin, Me.,
ex1KX, and Cragmor, Col., SFUY.
Moses Bradford, Concord, Masgs.,, 1IU.
(teorge R. Gerig, Portland, QOre.,, TWU.
Harold Hayes, Canajoharie, N. Y.,

ex®BGY.
Joserh A. Steinlage, St. Louis, Mo.,
9FLU.

9CG

H. K. Nelson, South Bend, Ind.,

Fric Colpus, Pontiae, Mlch. SCYT.

William Ltchard':on (akland, Cal,,
BAJA.

Edward K, ¥Falkenback, Long Island
ity, N. Y., 2AKY,

Richard Ballentine. Millvale, Pa,, 8CXH.

Joseph De Worth, Jersey City, N, J.

C. J. MeDonald, Dresser Junction, Minn.,
WIGEY.

Raymond W. Mahoney, Bangor, Me.,
WI1AVQ.

F. A. Pepper, Los Calif,,
W6DMT.

Angeles,
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A Cheap Radio Frequency Meter

By George W. Woster*

HERE are many who are employing

receiving tubes for low power trans-

mission and don’t feel that they

should spend as much for a radio
frequency ammeter to measure the antenna
current as they have spent for the entire
transmitter itself but who would, neverthe-
less, like to have some idea as to how much
current is flowing in the antemna circuit.
A simple -arrangement may be arrvived at
which will allow guite small amounts of
radio frequeney current to be measured and
is shown in Figure 1.

The general idea is ©o insert a small flash-
light bulb in the antenna circuit and adjust
the amount of current flowing through it
from the hattery by means of the rheostat
provided for the purpose until the filament
just shows color. Either the current through
it or the position of the rheostat dial (as-
suming the rheostat to be calibrated before-

RFC.

09 4
(/ . Rheostal

et

g’

{5
valts
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FIGURE 2

hand) is noted and the transmitter put in
operation. The bulb will then grow brighter
hecause of the additional amount of cur-
rent flowing through the bulb. When the
proper adjustment of the transmitter is ob-
tained, the rvesistance in the lamp cireuit
is readjusted so that once more the filament
just shows color and the difference between
this reading and the previous one is the
amount of radio frequency current flowing
through the lamp.

it is, of course, necessary to use chokes
to prevent the radio frequency current from
by-passing arvound the lamp through the
battery and rheostat circuit. Two v, f.
shokes are ]n‘nV]ded and consist of 200
turns of No 28 d.c.c. wire on & bakelite tube
% inch in diameter and five inches long.
The complete outfit consisting of the chokes,
a porecelain miniature receptacle, a Mazda
No. 14,, 2.5-volt spotlight bulb, a single
flashlight cell and a 10-ohm rheostat may be
;assembled on a 8" by 3”7 panel in a small
hox,

*WOFKH. Reliance, #. D,

With the apecified bulb, the meter will
measure r.f. currents up te 0.1 ampere
and for currents hetween (L1 and (.2 am-
peres, one may use a Mazda No. 19, 1.25-
volt bulb. The lamp alone will light up on
currents larger than this and the rheostat
cannot be used. The instrument is not
particularly suitable for these higher ranges
unless a lamp veguiring a high current is
used which will be a larger drain on the
single cell, the voltage of which will vary
eonsiderably and the life of which will,
therefore, be short.

The most satisfactory arrangement is to
insert a low 1*,.slstanoo milliammeter of
0-200 mil range in the battery civcuit and
find the difference hetween the two readings.
However, for very approximate work, it is
possible to roughly calibrate the rheostat
dial to read in milliamperes through the
famp.

The resistance of the choke coils will be
2.8 ohms each and that of the bulb when
the filament is showing a bavely visible red
coloring is approximately 2.5 ohms. ‘The
total resistance not including the rheostat
is, therefore, 8.1 ohms, 'With no resistance
of the rheostat in the circuit, the eurrent
will be 185 mils and with all the resistance
of the rheostat in, it will be approximately
80 mils. At the quarter, half and three
quarter points on the rheostat. the cur-
rents will be 95, 115 and 140 milliamperes
approximately. This assumes that the voi-
tage of the cell remains at 1.5. In practice,
anless a large cell is employed, this volt-
age will vary under the loads resulting and
the readings can only be considered ag heing
approximate. The ahove curvent values are
obtained with the No. 14, 2.5-volt lamp.

|
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The Design of Inductance Coils
By D. R. Clemons*

In these days of reception and iranamission af citremely high frequencies, one is api to overlook
nany factors wnderlying the proper degign of inductance eotls vurely because the normal {nductance
conswls of such o smald amount of material. A reading of this article showld bring to wmind many
pointe of design that deserve the most careful consideration. [fts general treatmeni of the subject wild
probably clenr up many jalgse impressions that seem to he premalemt awmong amateurs.—iiditor,

HE UNIT of inductance iz the

henry. This unit was detined by the

Chicago Congress in 1893 as the in-

ductance “in a cirenit when the
electromotive torce induced in this circuit
iz one international volt while the inducing
eurrent varies at the rate of one ampere per
second.”’

James Clerk Maxwell seems to have been
the first to treat self-inductance mathemati-
cally and prepared formulas for various
¢nil shapeg then in use. (fauss, probably
working with Weber, seems to have cal-
culated a number of cases of induction, but
it is not generally known for what purpose
this was dome. Maxwell’s calculations in-
volve the mutual effects of parallel con-
ductors, and in giving formulas for the
various coil shapes, he ulso prepared cor-
rections for wires of various cross sections
and insulation thickness. Maxwell showed
that unequal distribution of magnetic flux
through the windings would reduce the self
inductance of a long coil ag shown in Fig.
1, where the solenoid, apiral, and multi-
layer coil. although of equal wire lengths,
have different values of inductance due io
the mutual effects of turns being different.
The solenoid having a flux distribution
along a cylinder of considerable length must
act through greater distances than for the
compact coil ! in which the flux is re-
stricted to » very small volume of space in
comparison, and the mutual eilects are con-
sequently much greater. As we shall ob-
zerve later on, the spiral for windings not
too deep takes characteristics of the solenoid
hoth in its electro static and magnetic
values, and for great spiral depths, has
characteristics mid-way between the sol-
enoid and compaet type of winding. For-
mulas for calculations of self inductance
are available in many standard publications.
Such formulas are necessary in designing
radio circuits. Tables of corvrections for
wire sizes and insulation thickness are also
available. It is possible tn calculate the
vreatest inductance for a given form or
<pool wound with various wires; best shape
for a coil of given inductances; best shape
providing a maximum inductance for a

#2317 Shenstone Road, Riverside, TIL

given length of wire and so on. Let us
examine the formula and factors governing
the inductance of the solenoid:
0.03948 x A®x N*

L :__———«m»-;]mr::K microhenrys (1)
The value 4n appears in formulas for in-
ductance and refers the coil’s area back to
the spherical surface of the unit magnetic
pole. The "“unit pole” was considered as
that strength which, when placed at the
exact eenter of a gphere of 1 c¢m. radius,
would produce one assumed line of force in
each square centimeter of spherical surface.
We find that a sphere of 1 em. radius has
47r®, or 12.57 square centimeters surface
area, hence 12.57 or 4x lines must originate
at the sphere center to bring about this

i}
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condition. The above formula is in practical
units by which inductance is expressed in
microhenrys, therefore to carry the current
sheet back to spherical measure involves
4ot

hence the constant 0.08948 peducing
1,000

from dimensions to practical units.

The inductance of a solenoid varies in
direct proportion io its dimensions when
the number of turns remains the same:
hence we find that making both the winding
fength and diameter twice greater will
double the inductance. In coil designing,
consideration of this is very important
sinee it is often required to use very large
or small wire, or provision may require
greater separation between turns for coils
subject to higher currents and wvoltages.
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Where very heavy cable may be necessary
to carry several hundred amperes of high
{requency current, the winding pitch, for
insulation purposes, may he very great, and
while such coils are several feet in diameter
and possibly ten feet long, their inductance
is of a wvalue that may also be obtained
on a tube only (.5 inches diameter and 1
inch long, the wire for the small coil being of
course, very fine, The smaller coil will be
capable of handling small eurrents only.
Thus a coil of given inductance may be of
very large or small dimensions according
to the physical and electrical requirements
involved.

DISTRIBUTED CAPACITY

When a current of any magnitude moves
through an inductance coil there is as-
sociated with it magnetic and electric fields
which act together through the medium sur-
rounding and containing the current sheet.
I# only one of these fields exists at a given
instant there can be no current or flow of
cnergy. Along the current axis of the
entire winding there is an infinite series of
potential points established as a resuit of
the self inductance of the coil, which points
are electrically related as a potential dif-
ference to all other points or group of
points comprising the series. These points
having position on the wire, are separated
by a dielectric medium in which displaced
currents may act, and cause transient cur-
rents in the medium each time any change
of current magnitude takes place in the
eoil. Such displacement, due to the potential
of self induction gencrated by the current
stream acting through the conductor space
necupied by the coil, permits energy to be
stored in the dielectric. Any increase or de-
crease of potential brought about by the
counter voltage of self inductance ecauses
energy to be stored in the dielectrie or re-
turned to the circuit. Such dielectric action
is always present and associated with every
coil having reactance, the quantity of
energy stored being largely governed by the
geometrical distribution of potential {coil
shape and type of winding) and the induct-
ive capacity of the medium in which the ac-
tion takes place. Since energy is so stored in
the dielectric during transient periods, the
eoil has capacitance, and since this is
ohviously due to a distribution of potential,
it is called distributed capacity.

Distributed capacity may be defined as
that quantity which will satisfy the value
¢, in the Iamiliar Thomson equation for

frequency which we will write

1
ESEY PIN (634 &5 TP 9
'Wl

or in terms of wavelength
hom = 1884 \/ L {C

#Co)oun. (3)
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For Formula {3} the units are in micro-
henrys and microfarads. The distributed
capacity of a eoil may be very small or an
enormous value depending on the design
and arrangement of the windings., It iz
the writer’s intention to peint out the im-
portance of the constani, C.. and to show
its etfect on the operative frequency of
circuits; also (o explain such details that
may be helpful in determining its value.

In measuring the inductance of radio eoils
at high frequencies. it is customary to use
a known value of capacity in shunt to the
coil and measure the frequency of the
circuit. A value for inductance is then
obtained by a simple formula giving the
apparent inductance of the c¢oil which value
is invariably too large. the error from the
real inductance hbeing dependent on the
value ol known capacity used and the fre-
quency. When roughly obtained in this
simple manner, the value for the coil iz
called the apparent inductance. We have
used a known value for the ecapacity C; no
estimalion of the distributed capacity was
made, consequently the apparent value is
too large since the capacity . was equiva-
fently in parallel with the condenser i as
shown at A in Fig. 2. SHuppose a common
honeycomb c¢oil of 100 turns is measured
by this method using & condenser of 500
upfd. known capacity: the wavemeter
measures 1031 meters, 0 we obiain from
the known values 5993 jhys. inductance
which is the apparent value, The ecorrect
value of distributed capacity iz 22,9 ppfd,
for this one c¢oil, hence the total capacity
is G C. or 5222 putd., which gives B73.0
phy. pure inductonce, Here we find the error
to have heen over 4 percent for this normal
illustration. &ince this error may be in-
volved in squares, it may he sufficlent to
create an enormous error in more complex
frequency caleulations., [f the condenser
capacity C is smaller or is small in com-
parison to the coil capacity, or should the
eoil eapacity be very large--ax it is for many
types of coils—errors of 10 percent or more
may develop. Hence, in all precision work,
the distributed capacity should first be de-
termined if the pure self inductance of the
radio coil is to be known. For entry into
precise formula, the constant ', and the
pure inducfance should be employed.

In designing frequency meters, woils
calculated without c¢onsideration of the
distributed capacity may not provide over-
taps of frequency bands for the several coils
used, therefore, it is common practice to
employ the “trial and error” method, or to
make estimations by considering but 30 to
80 percent of the condenser capacity avail-
able. By careful estimation of the dis-
tributed capacity of the ¢oil it iz possible
to obtain precise overlapping of frequency
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ranges. Owing to the coil capacity in any
frequency meter, methods of interpolating
in a calibration may cause considerable
errors which increase as the capacity of the
tuning condenser decreases. It is better to
calculate cevtain values of frequency using
the obscure constant !, than to depend on
interpolation. Many excellent articles ap-
pearing from time to time on the mathe-
matical design of coils for frequency meters
and receivers have passed as negligible or
entirely neglected any corrections for the
eoil capacity, although in many cases
designs may econsider voils of inherently
large capacity. While it is true that the
capacity is qguite low for the spiral and
solenoid suspended in free space, and is
negligible providing the tuning condenser
is wery large, coils are never so used in
free space. This is jllustrated in modern
broadeast receivers. Where one terminal
is grounded to other apparatus, or where
the coil is electrically related to a magnetic
or electrostatic shield, the effective coil
capacity becomes very large, sometimes in-
ereasing several hundred percent above the

value C, for the free coil, and demands at-

tention if correct calculations or tinal opera-
tion of the set, are to apply successfully.
Errors in the expected frequency bands
are large for moderate sized coils using
condensers of less than 500 ppfd. and
such errors become very large at higher
frequencies approaching the ceoil fun-
damental, near which frequency terminail
ecurrents of the cnil hecome nearly zero,
causing very hroad or impossible tuning
on the highest frequencies of c¢ach band.
This effect is due to a condition of parallel
resonance, which oceurs at or near the fun-
damental frequency as determined by the
pure sclf inductance and distributed capac-
ity of the coil. Where the apparent ve-
sistance of a coil is measured we find the
woil resistance increasing vapidly as the
c¢oil fundamental is approached. By de-
signing coils for a minimum of distributed
capacity the etfect may be greatly reduced;
hut until one has sound understanding of
the factors governing magnitudes of

capacity it becomes difficult to design coils .

of small capacities, for aside from simple
theory and geometrical consideration, coil
capacity may be considerably affected, by
eonditions external to the eoil.

The features which give to a coil a high
or low distributed capacity are not generally
understood, and unless direct experimental
work is done on many eoils of various types
of winding, it is difficult to approximate
eoil capacity. While determination of the
magnetic flux density acting in the dielectric
is purely a mathematical problem, exact
caleulations or even approximations of the
electrostatic component are especially dif-
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ficult due to the complex nature of the
dielectric medium and the uncertainty of
the manner in which the potential is dis-
tributed along the coil winding. The poten-
tial node may shift position in a mounted
coil. There seems to he no generalized for-
mula for the calculation of coil capacity.
Probably the most conclusive mathematical
analysis has been reporied by G. Breit who
gave mathematical processes and formulas
for calculations of coil capacity of eylindri-
cal windings., In general, the report deals
with coils ungrounded and in free space;

........“....q._
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coils with one terminal grounded, und coils
within elliptical shields or before flat plates.
For a cylindrical coil in free space unshield-
ed and with eoil center grounded, Breit
gives the formula

Co = 006952 K L pufd............ (4)
where L is the perimeter of the coil and K
the inductive constant of the medium sub-
ject to the electric flux. This is for coils of
eylindrical windings and shows fair agree-
ment with values experimentally obtained
when applied to very short air insulated
coils. It may be satisfactorily applied to
solenoids of short length, C. being approx-
imately equal to 0.44 x v uufd., where r is
the coil radius in centimeters. To illustrate:
An 1l-turn, single-layer e¢oil 8.2 em. in
diameter and 17 e¢m. long gave a measured
capacity of 1.760 upfd. and a calculated
value of 1.792; a 36G-turn, single-layer coil,
12,6 em. in diameter and 3 em, long gave
2,457 and 2.751 uufd. respectively for the
measured and calculated values. For a coil
of very large diameter, while uactually
measuring 8.064 upfds. caleulations gave a
lower value ot 5.76 pufd. The above for-
mula (4) may also be applied to spirals of
small winding depth.
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The distributed capacity is too smaill
when calculated from the ecoil geometry
alone is too small, the error becoming larger
as the winding length increases, Moreover,
hy examination of the formula (4) we find
the constant K of the medium through
which the electric flux aets: As dielectrics
in the region of greatest flux density are
usually ecompounded and of divergent
nature, it is quite impossible to give to any
common coil a correct value for the term
K. For a short coil of bare wire in free
space, the formula is very accurate and
vields well; or where the coil, having a bare
exposed winding, is entirely submerged in

a dielectric of known inductivity in such
manner as to compleiely enclose the electric
flux in this new medium, the coil capacity
will then be found to vary as the constant
K of the new medium: but for coils in which
the entire dielectric subject to the electric
displacement is of a compound nature and
of arbitrary position, it is quite impossible
to accurately estimate the value for the
constant K. Suech dielectrics as cotton, silk,
enamel, and other insulating materials;
tubes for coil mountings and compounds of
iaminated bakelised paper; insulating
varnishes and oil, all have variable con-
agtants of about 2.00, but this value cannot
be used and satisfy K. An increase of
capacity due to adjacent dielectrics cannot
be calculated directly unlesg this material
oceupies the entire electric field of the coil,
and obviously, in spirals and about cylindri-
¢l windings, the added material may
oceupy  only & small portion of space
through which the field acts. There is no
direct or satisfactory mathematical method
of caleulating the final capacity of mounted
coils subject to the several effects which
may act increase the value of distributed
eapacity.
RESISTANCE

The four cireuit parameters which we
must consider are: resistance, inductance,
capacity and leakance. These combine to
make up the effective resistance. The effec-
tive resistance of a coil at vadio frequencies
depends largely upon the frequency and
upon the position of the coil in the.circuit,
particularly on the point at which the
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voltage is impressed on the oscillatory
system containing the coil under observa-
tion. If an inductance coil is freely sus-
pended in space the frequency at which
the currents will have maximum amplitude
in it is determined by the self inductance
and distributed capacity of to the coil or

ceree (D)

where I, and (., are in henrys and farads
respectively. The variation of high fre-
guency resistance of the copper is according
io the frequency. Due to the coil resistance
and to some radiation from the e¢oil, there
will be a very slight variation in resonant
frequency from that ohtained by formula
(5), but since both radiation and coil re-
sistance effects are almost negligible in
affecting a circuit’s frequency at radio fre-
quencies, the frequency of oscillation is very
closely obtainable by formula.

If an inductance coil is connected to a
condenser as shown in Fig. 2A, the ap-
parent coil resistance will depend largely
upon the frequency and the manner in
which the potential acts on the coil. If
the potential is induced into, and acts direct-
ly in the coil L as at E, the coil capacity
C. aets in parallel with the condenser (,
and at all lower frequencies to which the
coil may then be tuned, resistance is due
mosily io the conductive properties of the
copper winding, but as the resonant fre-
guency increases with the reduction of the
condenser capacity C, the coil fundamental
is approached at which frequency the ef-
fective resistance becomes very high for all
small values of the condenser . As this
limiting frequency is approached, the eoil
terminal circulating current becomes nearly
zero although it is large, near the ecoil
center; but for all lower frequencies not
too close to the fundamental, currents be-
come more uniform through the coil. To
be exact the frequency of such & cireuit
must inciude the vbscure coil capacity C.
and is equal to

159,200

v LG
where the units are expressed in micro-
henrys and microfarads.

Where an inductance coil iz located in
sueh position that the potential is impressed
upon its terminal as shown at B in Fig. 2,
the coil capacity acts in shunt with the in-
ductance independently from the condenser
C and establishes the effect of parallel
resonance as illustrated in 2C. In this
case the combination L and . becomes
resonant near the coil fundamental with the
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potential acting at E, and the effective
eireuit resistance to circulating currents be-
comes enormous with nearly impossible
tuning at or near all higher frequencies.
These effects are often found in ecircuits
provided with loading inductances or coils
provided with taps. A potential applied at
E encounters the self inductance of the coil
L, raising the potential along the coil, per-
witting displaced currents to aet in the
dielectric of the c¢oil capacity C.; which
capacitance energy is subsequently returned
to the circuit with negligible loss. At or
near the vesonant frequency of the eoil,
these local circular currents in I, and G,
reach a value often quite equal to currents
through the condenser C and coil B, If a
parallel circuit of zero resistance were in
this position, the counter voltage of self
inductance would increase with the local
coil current until it became exactly equal
and opposite to the impressed voltage in E,
and the impedance of the c¢oil L with G,
would be infinite with respect to the external
¢ireuit containing C, while the terminal cur-
rent then being zero would permit no cur-
rent whatever to pass through the coil L
from the condenser . But the imperfect
condueting material in the winding, to-
gether with an imperfect dielcctric about
the coil with some slight radiation from
the coil causes a loss of power which may
he assumed constant with & given fre-
quency, hence the only current that may
pass the coil L at the vesonant frequency
is that current required to maintain the
power loss due to coil resistance. At radio
frequencies, the copper resistance of a coil

e 20 Olmw:
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may be large, and at the fundamental fre-
quency of the coil T, some current will
pass to maintain the loss, but due to the
parallel tvesonance effects, the effective
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' resistance to terminal currents at resonance

of the coil will be enormous. Actually, with
zero resistance, neglecting transient periods
of very short duration required to establish
currents in L and C,, no current whatever
would pass the coil terminals. This is the
theory of the wavetrap: The trap inserted

(i
A ‘\‘ll'é:

A

FIG. 5

in the antenna circuit is tuned to resonance
with the station to be eliminated; the effects
mentioned take place and choke out the un-
desired frequency. Obviously, then, to he
efficient and completely stop this one fre-
quency, the irap should have the Towest
possible copper resistance, requiring special
stranded cables known as Litz: a very good
condenser; perfect insulation. and no high
resistance metal in the coil field would be
requisite for this condition. HSuch a circuit
would tune very sharply and would stop
but a very narrow band of frequencies
while all others would pass the trap.

If parallel resonance effects are present
in receiving sets there will be frequencies
near which band sharp tuning is practically
impossible and signal frequencies hecome
weak. To cover a large frequency band a
large coil may be wound and provided with
taps at various positions as shown in Fig.
3 in which a small portion of the coil used
with the condenser C forms a tuned circuit
at A. Now, this coil is quite large and has
inherent capacity which gives to the coil
a fundamental frequency in free space, and
this frequency becomes lower by the addi-
tion of several taps and by grounding the
coil end to extra apparatus forming the
eircuit A. Let us suppose the entire coil,
when wired as shown, to be resonant at 750
ke., and that the coil is inductively coupled
with the antenna and has a potential in-
duced in it near the section A. For various
impressed frequencies we may adjust the
condenser C and develop considerable signal
currents in the cireuit A, but on tuning
through and very near to 750 ke.. the entire
coil becomes resonant, establishing a com-
plex parallel effect in the circuit A making
sharp tuning utterly impossible and signals
quite inaudible near the fundamental fre-
quency; but the system again becomes
tanable in the circuit A at all lower fre-
quencies. Near the fundamental, terminal
currents in the circuit A become nearly zero
because the current anti-nede of the in-
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ductance ¢nil has shifted beyond the circuit
A, hence the terminals of the tuned cireuit
A do not enclose a potential which had heen
produced at all other frequencies. In this
manner a parallel resonance effect at or
near the fundamental frequency make the
set not only untunable but also very sensi-
tive to any static changes taking place in
the entire ¢nil field. Such undesirable effects
are equivalent to 2 loss of energy as the
vifect tends to reduce the wusual energy
acting in the circuit A, so by expressing the
e¢ntive phenomenon as vesistance we have
a method of showing current magnitudes
at various freguencies.

Two solenoids were made up to demon-
strate this effect: The circuit A of Fig. 3
was to be measured at various frequencies
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by the resistance wvariation method. The
potential is induced in the section A by
coupling to a 10-watt oscillator. This coil,
illustrated as B in photo A, has 144.0 phy.
inductance included in the ecircuit A and
measured as follows: As the frequency
approaches the coil fundamental, the resist-
ance in cirenit A increases gradually to &
ohms at 600 ke.  Then on approaching 900
ke., due to parallel effects described, the
resistance suddenly increases to 210.0 ohms,
again falling to 15.5 ohms at 1,200 ke. and
thereatrter increasing in a normal way with
the frequency as shown in Fig, 4. At any
frequency near 900 kc., the critical effect
of the capacity (I was so pronounced that
anybody moving within zeveral feet of the
eoil was sufficient to detune eritical adjust-
ments—which adjustments were made by
insulated rods several feet long. This is
described to show the extent to which the
cleetrical component may be altered by ob-
jects even remotely related to the eoil. Such
variations of capacity are considerable in
very long solenoids due to various modes
in which currents may be distributed.
Obviously, if the ¢oil capacity should be
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removed, parallel resonance effects wouid be
destroyed. This can he brought about by
shorting the unused part of the coil. [t
might seem to the reader that shorting the
unused part of the eoil greatly reduces the
self induciance and increases the vesistance
of the inductance included in the circuit A,
but this change is almost negligible, partic-
ularly if the unused portion of the cuil is
large. In this instance, the impedance in
the shorted portion is between ten to thirty
thousand ohms for the frequencies used in
this experiment, hence, negligible currents
cause but insignificant loss in the shorted
part of the winding and have but little
reaction on the oscillatory circuit. In the
second curve B of Fig. 4, we have the effec-
tive resistance of the system A with the
unused turns shorted by a heavy wire. The
resonant condition is completely destroyed
and little ¢change of resistance is observed
over the useful band of frequencies covered
by eircuit A. The slightly greater increase
at very high frequencies is due mostly to
stray eapacity of the shorted part which
tends to increase the capacity of the system,

There may bhe a second inductance coil at
some distance from, but inductively related
to, the cuil in which useful oscillating cur-
rents are generated, and if this isolated coil
has a free period, it may react and seriously
affect the operation of the coil in use. Huch
a coil might be a leading ¢oil havng a
position as shown in Fig. DA, and at B.
This coil at ¥ becomes energised at its fun-
damental, reacting mutually on the iuned
eircuit A, increasing the latter resistance
acecording to the inductive relation between
them. To demonstrate these effects a cuil
was tuned with a ~variable wvondenser
forming the unseful circuit A in PFig, ba,
The ecovil at ¥ was a Litz-wound coil of
square cross section, and with the terminals
open the vesistance of circuit A was
measured and is shown as Curve ¢ in Fig.
6, for which the voil windings were
separated 1 centimeter apart, giving above
700 ohms to circuit A at the vesonant fre-
quency of coil ¥. The coil ¥ was next
shorted and, of course, eifects of distributed
capacity in it were destroyed, hence it de-
veloped impedance due fo inductance, its
value being above 13,000 ohms. Therefore,
eurrents in the coil ¥ are stopped and re-
action between the two coils is then neg-
ligible as shown by the curve I) for which
the resistance of the coil A increased nor-
mally from 5 to 18 ohms at these previously
eritical frequencies. Coil Y was next re-
moved 6 centimeters distant from the coil
A, and when resonant, gave the curve A
in Fig. 8, which shows an inerease to 64
ohms but quickly returned to 7 ohms at 500
kilocyeles; then, by shorting the rvesonant

iContinued on Page 90}
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The UV-861

A Screen-Grid Tube for the High Power Amateur Transmitter
By Harold P. Westman, Technical Editor

vatt screen-grid power amplifier
tube known as the UX-860. The UV-
261 has in relation to this tube been
vorrectly, designated for mosi assuredly it
goes the 860 one better—and a good one at
that! To begin with, its rvated output is
500 watts, seven times that of the 860
and its size dwarfs practically all other
glass-envelope air-cooled tubes with which
the amateur is familiar. Even the 204-A,
long considered a Jumbo, seems but a trifle
by its side.

S OME months ago we described a 75-

and the plate lead which is made up of two
hedvv twisted wires is taken through a seal
in the larger arm. These plate leads should
he twisted to prevent heafing in one. This
type of tube construction allows separate
stems and seals to be employed upon which
the various elements are mounted. The result
of this greater spacing is shown in the very
low capacity and high insulation resistance
between the elements which makes the
structure so suitable for high frequency
operation.

The 3861 i
designated pri- FILAMENT
marily for use as As in practically
a radio frequency ail the power
power amplifier tubes being man-
in f{ransmitting ufactured today,
eircuits. As such

it  requires no
neutralization to
prevent self oscil-
lation because
the employment
of the fourth ele-
ment, 4 sereen-
grid, reduces the
offective capacity
between the con-
trol-grid and
plate to but 0.50
upfd. For stable
operation though
the external cir-
euit capacity
should be kept as
low as possible.

As can be seen

a thoriated tung-
sten filament is
employed. For
normal operation
a current of 10
amperes at 11
volts is required
to heat it to the
proper tempera-
ture. It is recom-
mended that it be
operated at =a
constant  voltage
as under this con-
dition wmaximum
operating life
will be obtained.
The running of
the tube with less
than normal volt-
age is not desir-

from the photo-

graph of the e

tube, it partakes THE UV-361

of the appear- The tube alongside of it i8 mot « 201-A us one

ance of both the
860 and the 204-
A. In addition

to the three ) ‘
[arge arms such as is found on the
860, there is a fourth arm of somewhat

stnaller proportions which acts as a sup-
port for the plate assembly. The two op-
posing large arms are based much as is the
204-A although the e¢ireuit connections are
not the same as for that tube, The two
horizontal arms support the plate which is
mounted upon four metal rods. Two of
these rods are sealed into 2 stem in each
of the arms. Neither of these arms is based

might wuppose; it i# a UX-210. A
ite wize might be vealized when it is considered that
this tube iz meveral inches too long to he accommadated

in the mounting for a 204-A.

able as it may re-
sult in a loss of
emission because
the electrons are
being absorbed at
a faster rate than
they are being
supplied to the surface of the fila-
‘ment from its interior. The use of too
high a filament voltage will cause a rapid
reduction in its diameter and the life will
be ended by burn-out.

The filament is supported by 2 single cen-
trally located vod and because it is con-
structed in the shape of a double spiral or
helix, it requires no tension spring what-
ever, This obviates the necessity of an ad-
ditional support from the opposite end of

further idea of

It truly iz « he-man affair!
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the tube in the stem of which is mounted
the control grid. Such an additional sup-
port, if needed, would tend to increase the
capacity hetween the two elements as well
as reduce the resistance between them.

REACTIVATION

Hig. 1 shows the current vs. voltage
characteristics of the filament. Two other
curves taken for values of 5% and —5%
are also shown. In Fig 2 values ave plotted
for the emission and filament efficiency.
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CHLAMENT VOLTAGE
MG, PILAMENT  CHARACTERISTICS ARE
CGIVEN FROM WHNH THE FILAMENT CUR-

CENT FOR ANY FILAMENT VOLTAGE MAY BE
OBTAINED

For cunvenience in eileulation, curves are shown for

a 3% ingrease und 4 decredse (rom the rated volues.

The total emission at the rated voltage is ap-
proximately 10 amperes and the efficiency
at this point is roughly equivalent to 100
milliamperes plate current per watt of fila-
ment power,

A loss of emission may be the result of
an overload, insufficient filament voltage or
such abuse and if no large amount of oc-
cluded gas has been driven out of the ele-
ments, it is possible to reactivate the fila-
ment by operating it at the rated voltage
for ten minutes with the other electrodes
free. The reactivation process may be
hastened by raising the voltage to 13. Un-
der no conditions should higher voltages be
employved. The tube should be so mounted
that the filament is in a vertical position;
either end may be uppermost.

‘Whenever pubs:ble, alternating ecurrent
should be used for filament heating with
plate and grid returns made to a center
tap on the filament heating transformer.
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If it is absolutely necessary to operate the
filament from a direet current supply, the
plate and grid returns should go to the
positive leg of the filament. The filament
terminates in the two prongs of &4 mounting
gimilar to a 204-A grid base which caps
the iower arm of the tube.

CONTROL GRID

The control grid is eylindrical and sur-
rounds the filament, It is mounted upon
four longiiudinal rods and is of a compara-
tively coarse mesh. The eifect of the con-
trol-grid voltage upon plate current for
various values of plate voltage is shown in
Fig, 3. From this curve it may be seen
that the plate current changes but slightly
for large changes in plate voitage. In Fig.
4, the effect of the control-grid voltage upon
the plate current is shown for several
values of screen-grid voltage and a
plate voltage of 3,000. In operation the
control-grid bias may be obtained by means
of either a biasing battery or grid leak re-
gistor. The control-grid terminates in what
would be ihe plate terminal of a 204-A base,

PLATE

The plate is circular and is equipped with
six generous fins or szs which allow rapid
dlelpatlon of heat and in cunsequence, a
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FIG. 2. THESE CURVES SHOW THE AMOUNT
OF EMISSION AND THE EFFICIENCY OF THE
FILAMENT A5 AN EMITTER POR VARIOUS
VALUES Gf FILAMENT VOLTAGE
At the operating voltage the total emission i ghout
ten amveres, the sfiiciency belng equivalent to 100
milliampercy of plate current  for each  watt of
heating  energy.

greater output vrating than could be ob-
tained with a plain plate. The plate dis-
sipation should mnever exceed 400 watts
which corresponds to a cherry red coloring.
While the normal plate voltage is 3,000, it
may be operated at as high as 4,000 volts
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when used as an oscillator that is not be-
ing modulated. The plate digsipation under
these conditions remains the same and no
coloring brighter than a cherry red should
be considered as indicative of proper opera-
tion. Due to the high allowable dissipa-
tion, free circulation of air about the tube
is essential, When being overloaded, the
use of forced ventilation is recommended
to increase the factor of safety against
breakdown. The tube should never be
mounted in a cabinet or box restricting ven-
tilation nor should it be placed in contact
with anything or be subjected to spray or
drops of liquid.

SCREEN-GRID

The screen grid is mounted just within
the plate and consists of a e¢ylindrical helix
of wire supported upon four rods fastened
to collars that are clamped to the stems of
the based arms. The screen runs the full
iength of the tube, effectively shielding the
plate from the other elements. It ter-
minates at the grid pin of the 204-A base.
A high capacity between the filament and
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FIG. 4. THE EFFECT OF THE CONTROL-GRID
VOLTAGE UPON THE PLATE ¢{/RRENT FOR
THREE VALUES OF PLATE VOLTAGE IS
SHOWN HERE

These curves differ from those obtnined with a
iriode chiefly in that the inerease of plate voltage
hay but a small effect upuvn the plate current. The
screen voltage in all - easer wag 750 and a negative
goreen current is obtained at plate voltages of 2,000
and 3000 for all values of conlrol-grid wvoltage less

than about (00 volts negative.

sereen grid is desirable and a large by-pass
condenser should be connected across these
close to the tube. The screen
should be at ground potential as far as radio
frequency currents are concerned.
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The d.c, screen voltage should be kept as
low as practical and is normally about a
quarter of the plate voltage. It is desirable
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FIG. 5. THESE CURVES WERK OBTAINED

WITH A PLATE VOLTAGE OF 3,000 AND SHOW
THE EFFRCT OF THE CONTROI-GRID VOLT-
AGE UPON PLATE AND SCREEN (URRENT
FOR THREE VAILUES OF SCREEN POTENTIAL.

Az may be sren, the serevn wvnltage has much wore
eifect upon the plate curvent than has the plate
voltage, curves for which wppear in Figure 3. 7The
sereen current is rxtremely smoll or wegutive over

the range of controb-grid voltage plotted.

that this voltage be obtained from the plate
supply. A potentiometer arrangement
will be most satisfactory. Under no condi-
tions should the plate voltage be removed
while the screen voltage is still applied as
the screen will then act as the plate of u
three-efectrod tube and the screen current
will increase greatly resulting, perhaps, in
its destruction. The amount of energy dis-
sipated in the screen should never exceed
35 watts which, as in the case of the plate,
corresponds to a cherry red coloring. Figs.
3, and 5 show values of screen current un-
der various conditions; those proper for
normal operation give little vor no current
in this circuit.

A tabulation of the general characteris-
tics is as follows:
Filament volts 11.
Filament amperes 10.
Normal plate volts {d.c.}) 3,000.
Max safe screen dissipation 35, watts.
Max safe plate dissipation continuous

400, watts.

Rated output 50, watts.

With a filament voltage of 11, & plate
voltage of 3,000, a sereen voltage of 750
and a control-grid voltage of 0, these values
are obtained:
Amplification constant 300,
Plate impedance 133,000, ohms.
Mutual conductance 225 ma/v

{Continued on Pege &%)
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The UV-861 In Action

FEBRUARY,

1929

Concerning the Big Brother of the UX-860, Screen-Grid Tube

HAT the four-element tube has con-
tinued further
world is evidenced by the appear-
ance of the UV-Ra1L.
troduction of the UX-860 some six months
ago we felt that our fondest dreams of ob-

taining suita-
ble tubes for
nower ampli-
fier operation
at high fre-
quencies were
to be realized.

Unt o r
tunately, the
man with the
204-A was not
taken care of
and he had the
choice of giv-
ing up either
the use of a
sereen - grid
amplifier tube
or a consider-
ahle amount
of output
power, As one
zimply hates
to see a 204-A
lie around idle
while a much
smaller tube is
being oper-
ated, the usual
result was io
wive up the
pleasures of
the use of a
sereen - grid
tube. How-
ever, those
days are gone
forever, and
the man who
measures  his
output power
in hundreds of
wutts may do
well to ocon-
sider the ad-
vantages of
a  sereen-grid
amplifier tube

such as the UV-861. This tube has come ai
an opportune time—while we are house-
~leaning and planning new transmitters it
is well to consider the advantage of screen-

rrid tubes.

By Clark C. Rodimon*

into the amateur

With the in-

DESCRIPTION
The tube is a product of the never-ceas-
ing development work of the Research Lab-
oratories of the General Electric Company
and is marketed by the Radio Corporation
of America.

THE 500-WATT CRYSTAL CONTROLLED TRANSMITER
AT WisZ

Fhe framework iz lwo feei square and four Feet high and ix
constructed of by ' soft wond. Ia the lower section al the
right pan be scen the crystal eseillator and free u doubling
xtugte.  {nm the ceater of the lower gection appears the iank
cire uit of the losl frequency dnublmq stage employing a UV-2it
ich can he seen by the side of the rf. choke. The Lraps=
er ai the left supplies the jilameut of thp 2td.  The 381 and
Hute equipment iz located on the wpper ahelf. The
+ mounted with ihe conirol-grid ai the botiom ullowing
a direet lead to the 211 stage. The transformer ab the left
supviies the filnwment of the ¥81, its ouwtput »roltage being con-
teplled. by means of the Bradleysiat at the top of the [ramewori.
Ao REL, 100 ;xu}d high wvoltage varighle condevse, tunes thig
tank eircuit, The ihree Weslon milllgammeters un the panel
from left to right in the piate vircwits of the 211, &8¢ and

ditional plate support.

Its output rating is of 500

watts (yes, {4
kw.}) aund the
allowable plate
dissipation is
400 watts.
The tube con-
struction ig
not unlike that
of the 17X-860
although the
comparisen
should not be
taken too seri-
vusly. The
#61, for in-
stance, stands
cighteen inches
high and has a
wing spread of
about thirteen
inches, thus
taking up
quite a bit
more space
than the 204-
A, In fact, it
i= one of the
largest plass
air - cooled
tubes con-
structed for
general opera-
tion.

In addition
to the three
arms such as
are found um
the R&60, the
#51 is equip-
ped with a
smaller fourth
arm  opposite
the horizontal
one that sup-
ports the
plate. It is
used as an ad-

The control-grid
lead is brought out through the top arm
and terminates in a special base that fits
nicely into the plate mounting of a 204-A,

The plate lead is brought out through the

¢W1SZ, Lditorial Dept., QST.

larger of the two horizontal arms and is of

rFagat = Y1 b ¥ AR
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double-stranded wire. Both strands should
he used to reduce uneven heating and re-
sistance losses which may become important
at high frequencies. At the base of the
tube are brought out the screen-grid and
filament leads. The familiar grid-iilament
mounting for the 204-A fits into the pie-
ture here, also.

OPERATION

QsT 45

TUNING UP

The next hardest step is the tuning up
process though one usually looks forward
to this. It might be well to start with the
subject of r.f. chokes, a point which should
not be overlooked if one wants to be saved
both time and grief later on in the proceed-
ings. R.f. chokes with some choking ef-

The tube is designed for power
amplifier use at high frequencies.
According to theory, it should be
possible to operate it at the same
frequency as the oscillator or pre-
ceding stage without the need of
neutralization—that comparatively
simple process whereby a tube may
be made to act as it should but
which said simple process seems
to be a great wmental hazard, if
nothing else. to the amateur in
weneral. As above, the tube should
itot need to be neutralized—and in
practice it doesn’t. Now are we all

happy? The fellow with the large A4 CLOSE-UP OF THE 381 STAGE

oseillator tube may now use an 361
to advantage and should said per-
son be of the type who detests
tackling the art of neutralization

FAKEN FROM A
DIFFERENT ANGLE

This photo shows the method of coupling the anienne io the
amplifier induactance.
aern the vegiators for the ﬂwmn-aud voltage.

At the right of the fnductance may he
An idea of the

of 381 may be had when (L iy scen that it takes up ﬂea‘rly

he needn’t tackle this bit of black the two feel of heiyht in the amplifier stage.

magic.
AN ¥81 SET-UP

The transmitter at W1SZ in which the
%61 is employed is controlled by a crystal in
the 3.500-ke. band. The crystal tube is a
210 which obtains its plate voltage from a
small Aeme transformer. A Raytheon BH
tube acts as the vectifier and although the
400-volt nutput is more than the tube is
rated to handle it has given no trouble. This
supply also handles the first frequency
doubler, a 210, the output of which is in the
7,000-ke. band. There heing hut one milliam-
meter available. it serves for both the 210’s.
Grid bias for the oscillator is about 45 voits
and for the first frequency doubler is 250
volts, The second frequency doubler which
puts us in the 14,000-ke. band is a UV-211.
Its plate voltage is realized from the main
supply to the 861 through a 10,000-chm
resistor. The optimum bias for the 211 will
be less than that needed for the 210 dounbler
and in this case 125 volts were plenty. The
biag is obtained from Burgess “B” batteries.
The 861 stage operates on the same fre-
quency as does the 211, The control-grid
hias is obtained from a separate battery.
This is not absolutely necessary but an ex-
tra battery was available and we were not
placing too much faith in our r.f. chokes.
The bias voltage doesn’t seem to be critical
so treat yourself to a small 45-volt battery
and be on the safe side, There being no
current drain from this battery, its life is
tong. In operation little diiference was
noted between 22.5 and 45 volts.

feet are needed in all negative bias leads.
Use chokes to which you have been ac-
customed in the past providing you have
not found them to be fautly hefore
this. It might be well to start off with the
oscillator and test each stage with a neon
tube. Should there be any glow at the bat-
tery end of the choke it should be ripped
out and a choke substituted that will stand
up under the neon tube test. When you are
reasonably sure that the chokes in the
erystal stage are suitable, it is time to pro-
ceed to the first frequency doubler.

‘When the tank cireuit of the 210 doubler
is tuned to twice the erystal frequency there
will be a drop in plate current that will be
indicated on the milliammeter which is in
the common supply lead to the two 210
tubes. With the tank circuit adjusted for
the greatest plate current dip, go back to
the oscillator stage and run the condenser
ap toward maximum until the crystal tube
stops oscillating. After noting where the
point is at which oscillations stop, swing
the condenser back to zero and proceed up-
ward again, this time coming nearly to the
point at which oscillations cease and be
satisiied that you have maximum ontput
from those two tube circuits. When these
two condensers are finally adiusted they
need never be touched again unless the r.f.
coupling lead between the stages is shifted.

Now, try the neon tube on the chokes in
the doubling stage and when the chokes
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show no r.f. at the low end, we will take
it for granted that there is no r.f, feed
back through a bum choke. If this sur-
mise is eorreet, all will be well; when the
erystal stops oscillating the milliammeter
will drop and by turning the condenser of

‘_:}z\ux-zuq
h e
H

s

H RECy H
f *+
< iy

4

ial

13 ~250

3
SRFCS

8T FEBRUARY, 19290

choke back all unwanted r.f. Should there
be much r.f. getting back into the preced-
ing stages wou may easily wreck that
fragile little slab of silica known as a
crystal.

When the 211 stage was first operated,

Nl =
—> 3

FIGURE ¢.
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THE SCHEMATICC WIRING DIAGRAM IS SHOWN HERKWITH.

The plaie supply §or the last two siapes in obigined jrom n moter-geierafor sel,

' should be of large eapacity.
apare ane,
i ohave i cupucidy of 008 pide,
Coodre 02 pida.
T8 are 008 pids,
f. chokea nre gll om 1" teat tubes,
¥ No. 34 enamelled wire.
ter were the some
tenl Tubes, On 14,000 ke,

) turng were

Keying ig shown in the jfilament of the UV-2i1,

ig hetween the r.f. choke und the negative

the amplifier stage nothing will happen, the
eireuit will not start to oscillate of its own
accord.

The next step is to light the filament of
the 11 and apply the plate voltage, the
hias being already on, of course. We aren’t
going to worry about keying yet so use the
switch in the plate voltage supply line to
turn the power off and on. Tune the out-
put tank of this stage to twice the fre-
quency of the preceding 210 at which point,
the milliammeter in the plate lead will take
a dive up to ahout 100 mils. Now, stop the
erystal from oscillating., The milliammeter
in the 211 stage doesn't drop at all! She
must bhe oscillating. By listening on the
monitor you will soon have your suspicions
verified. Try the neon tube on the choke.
It will probably be ahlaze through the en-
tirety of the choke. Fine—all you have to
do now is wind chokes for the rest of the
evening with vour thoughts on what you
are doing and far away from DX. Do not
turn the crystal stage on again until this
choke in the bias lead has been made to

with the excep

Preferably o i-pfd. filter coadenser if you ecan

The chokez above 7000 ke, were sade oy
The chokes 7a the 7000 ke, portion of the
tion that enly 250 turng were used on the
found ebout correct,

Anolher place that iz eusy Lo key
biag for the coutrol grid of the V=351,

the Raytheon rectifier tube glowed bright-
ly because the choke was no good and plenty
of r.f. wag getting back into the power sup-
ply of the crystal and first doubler tubes.
From this it can be seen that it is not with-
out justification that the point of needing
effective r.f. chokes iz stressed. When
things are us they should be, with the
crystal oscillator stopped or the iirst fre-
guency doubler detuned, there is no plate
current for the 211. With the crystal os-
cillating and the doublers working, therve
will be about 100 mils representing about
100 watts input to the 211. This is more
than sufficient to swing the grid of the 861
when it is considered that the input to this
power stage is but 550 watts. It should be
sufficient to control inputs up to at least
a kilowatt and what amateur needs half
that?

The next step is to get the 861 controlled
by the 211 output. Heretofore when fre-
quency doubling we have had no trouble
getting the various stages to mote as they
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should but now we are tackling something
of a different nature. In the past we have
sweat, tuned and cracked crystals by run-
ning up the output of the erystal stage in
order to control a 204-A in the 14,000-ke.
band. We have never had much Tuck and
always went back to the self-excited cir-
cuits, Perhaps. we can get this amplifier
stage working without getting discouraged
and following precedents set before.

With about 45 volts on the control grid,
we turn on the plate voltage to the 861
which automatically applies voltage to the
screen-grid, that element being supplied
from the plate source through a resistance
of about 50,000 ohms. The tank condenser
of the 861 is run through its range and if
the amplifier doesn’t start operating, either
the 861 is not getting enough excitation or
the 211 stage has been detuned by attach-
ing the grid clip to feed the 861 stage. To
correct the first fault, move the grid elip
up nearer the plate end of the 211 stage
tank coil. Very little coupling was needed
in this case, two turns being ample. Thc
tank of the 211 is then retuned. this time
noting any little increase in plate eurrent
to the 861. At the point where the plate
milliammeter shows a slight increase, the
211 stage is in step and the 861 tank cir-
cuit should be adjusted until maximum
plate current is obtained. By detuning the
previous stages or abruptly stopping the
crystal from oscillating, one can check
whether or not the 861 stage is oscillating
of its own accord. 'This may not be the
final check, so detune the 861 tank eircuit
and see il it is possible to get any output on
other frequencies that are not regular har-
monics, If no response is had, you may be
sure that the output is Lrystal controlled
and by checking this with the monitor you
will find a steady d.c. shrill note with no
change in frequencv when nhe condensers
are detuned, merelv a change in audibility.

Let's see what happens if we try to put
in a neutralizing condenser. True, the final
stage is not oseillating at present but we
have visions of the past in which nice os-
cillating crystals were taken out of the
holder—chips. Looking around, we find 2
double-spaced condenser capable of stand-
ing the high voltage which will be im-
pressed across its terminals in this case.
The stator of the condenser is connected a
few -turns below the low end of the plate
coil and the rotor goes to the control grid.
By adjusting this condenser, the mput to
the tube may be varied although it is not
as critical as we thought it would be.

Let’s couple the antenna and see what
effect it has upon the output. With the
antenna coupled and no neutralization, we
note the input to the 861. Now we note
the maximum antenna current and insert
the neutralizing condenser. With some ad-
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Jjustments, the antenna current can be made
to inerease considerably. Fine! Obvious-
ly, this isn’t due to a more perfect balance
but is caused by increased regeneration in
the amplifier stage. However, inasmuch as
the circuit shows no tendency toward self
oscillation we might just as well take ad-.
vantage of the fact and use this extra out-
put. We aren’t worrying about creapage,
over heating of tubes, et cetera; all we
want is maximum output in that little sky-

’r'_-'.f voitage Hi vortege
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2n of 86i b oF 861 26t of 861
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FIGURE 2. THREE METHODS OF (RTAINING

VOLTAGE FOR THE SCREEN-GRID ARE
SHOWN ABOVE

A is the arrangement employed. the screen being
connected to the plate supply throuqh a reswstor. A
separate resistor drops the nolmge’ to the plate of the
211 stage. 4t B, advantage is tiuken of the drop across
the resistor in the plte lead of the 1. Thir is not
an good in that it offers a coupling between the two
stages and the voltage on the sereen will vary when
the vcurreni through the plate eirewit of the i1
changes. At ¢ we have a simple znotentmmetcr
method which s mosl suitable hut requires more re-
gistance than the other two wrrangementa.

wire at the one trequency set by the crystal
and we don’t care how we get it.

Suppose we get critical now., By listen-
mg closely on the monitor we realize a very
nice signal although it is not d.c. Let’s put
some filter on the generator. With 2 mikes
on the output of it there is no discernible
improvement. Wait, this generator is just
feeding the amplifier tubes which are con-
trolled by the crystal oscillator. No mat-
ter how pure the amplifier supply may be,
it will have little or no effect if the oscilla-
tor supply is not az good. Well, we don’t
mind that a bhit because the oscillator sup-
ply does not call for high voltage equipment
s0 the original 2 mikes in the osecillator
plate supply was expanded to a brute force
affair of 2 mikes, thirty henries and 2
mikes. A listen on the monitor indicates
that the note from the crystal is more like
it shouid be, as pure d.c. as one would want.
With the amplifiers in operation, the signal
is louder but that’s all. No change in note
is noticed.

Considering the cost of a crystal con-
trolled set, it would seern that one big item
in its favor to stack up against the “out of
the question” expenses involved is the fact
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that a comparatively rough amplifier plate
supply will be practically as suitable as one
that is adequately iiltered. Anyone who has
tried to filter 2,600 volts knows that it takes
a large outlay of cash to accommodate this
item. .And now that Christmas and New
Year’s day is past with the bills coming
through in every mail this fact can be
brought home stronger than ever. There-
fore it can be seen that putting in crystal
control on & high powered outfit would off-
set the filter expense—and what a fine sig-
nal yon will have for this first year in our
new channels, We don’t want rock erush-
ers any tore,  Signals that cover 5 and
10 ke. are absolutely taboo now. Why not
have all that power concentrated on one fre-
quency and make it stay there!

KEYING

This subject has been left to the last be-
cause it was not needed up forward in this
seript.  In the past it seems that many with
crystals have keyed so that there would
e a back-wave on the air at all times.
They seem to think if necessary to impress
upon wthers the {act that they have
crystals as if we couldn’t tell by listening
to them. They may be keying in the bias
fead under conditions that do not drop the
plate current to zero when the key is open.
They may be keying in the antenna and
due to the capacity between the key con-
tacts, the current does not fall to zero.
Any method of keying which allows a sig-
nal to be cmitted while the key isx up
shows a distinet lack of courtesy on the
part of the vperator. Give the man with
a weaker signal the chance to bust through
your racket. I seems to me to be nothing
more than poor etiquette to continue to use
such methods of keying. We are not living
in the past. We must realize that every
kilocyele is valuable. Why should a signal
take any more space in the spectrum than
is absolutely necessary to carry on the cor-
respondence at. hand. With these argu-
ments in the back of our head we resolved
that we were not going to be an air hog.

A separate filament heating transformer
was installed for the 211 stage and the key
was located in the center tap lead. While
this does not allow the load to be kept on
the tube at all times and the heating and
eonling of the tube will change its capacity,
the ¢rystal will take care of these changes.
That’s why it’s being used! No key clicks
have heen noted so far and there is no lag
in the keying. We can go ahead just as we
used to when we were handling traffic with
Himoe at WNP last yvear and he would tell
us to “speed her up” when we would get
tired of wagging the bug back and forth
at the speed he wanted to copy. Back wave
—-there is none, There can’t be. The whole
14,000-ke. egquipment is dead until we punch
the key. And that’s as it should be.
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CONCLUSION

This lay-out is not described because we
think it a station with great merits, We
don't believe it has any. The set ilsclf in
appearance is not the type of wmechanical
work we wish we had done. The 551 was
acquired o see if it would work as we had
hoped it would. We, therefore, hooked it
up in an experimental layout to zee what
the results would be. We have swen and
wish now that we had taken the pains to
do the tube justice.

The capacity of the wiring n all siages
should be kept at a minimum. This is es-
pecially necessary i no shielding and
neutralization is contemplated and applies
particularly to the last two stages. Should
feedback start here and and gt back
through r.f. chokes the poor c¢rystal would
have to buck a considerable amount of pow-
er and fail in the attempt,

Let it be said here that one ¢annot take
too much precaution in the erystal stage,
Bhould this link be weak wour chain will
never break--it will never even get into
action. It is well worth the expense to get
a real power crystal that will stand 450 to
500 volts., A crystal with one frequency
quite close to another will slide buck and
forth and had best be used as a souvenir
rather than an oscillating blank. A crystal
that will not step right up when the power
is applied should he washed and put in
a weather and dust proof mounting, If it
still fails to mote at every crack, ithe bias
on the erystal tube should be lowered and
if it still persists in being backward about
starting to oscillate, it should join the ranks
of the first example of “what-not-to-be for
crystals”. You will derive little enjoyment
{rom a cvystal set if you ave always pok-
ing at the ecrystal to get it started. The
erystal should be put in the holder and for-
gotten for some monthsg to come. Only in
this way can maximum enjoyment bhe
derived from crystal control and let me say
that real enjoyment is obtained from it.
Always the same character of signal, al-
ways on the same frequency and always
ready to go.

Reports on W1SZ have been very gratify-
ing but no more than we cxpect. We can
tell by listening to the monitor that the
emissions are of g “1929” quality and no
mistake. We aren’t going to operate the set.
only in the 14,000-ke. band either. When
we want to operate on 7.000-ke. we will cut
out the 210 frequency doubler and tune the
211 stage to 7.000 ke. Then the 861 will
be run down to the lower frequency. For
3,500-ke. operation, the 211 siage '!evi'l]ﬂbe
neutralized and operated at the crvstal fre-
quency and follow with the 861 also at the
same frequency.
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A Multi-Range Voltmeter

By Harold P. Westman, Technical Editor

ECAUSE meters are expensive as

seen from a dollars and cents point

of view, it seems xilly to spend a

given amount of money for several
meters in order to cover those ranges that
ure necessary in the general run of ama-
teur work, How much better it would be
to get vne meter and make it do the work
of a whole family providing, of course, that
no serious losses are entalled either in ae-
wvaracy or convenience,

Take for example the problem of meas-
uring d.c. voltage. There are uabout three
ranges of voltmeters that would be needed
around the average station, First there is
the matter of checking filament voltages on
all sorts of receiving tubes. This requires
& meter having a range not exceeding ten
or fifteen volts ur the lower readings will
be inaceurate. Next we have “B” batteries
to test and a range of at least fifty volts is
necessary here. We then have the higher
ranges of voltages used on the plates of
transmitting tubes. In addition to these,
it i8 a rare amateur who is not at least
occasionally called upon to check over the
neighbor’s  broadeast receiver, For this
job, a high resistance voltmeter going to
at least two hundred volts is necessary to
measure the output of the “B” hattery sub-
stitute asually installed. WNeedless to say.
the three or four instruments necessary to
take care of these common direct eurrent
voltage measurements arve collectively quite
expensive and for work of this type not re-
guiring very great accuracy, it is possible
to come out somewhat ahead of the game
by making up 2 multi-range voltmeter that
will he capable of doing all these jobs and
some in addition.

Fortunately, it is possible to purchase
low range milliammeters at 2 price within
reason. Resistance units that are suitable
for use as multipliers may also be obtained
without the necessity of robbing a bank.
Thus we have the “works” for a voltmeter
and all that remains is to put two and two
tngether and see that the result is four.

The instrument shown in the accompany-
ing photo has six ranges as a voltmeter in
addition to iis regular range as a milliam-
meter. It ‘consists primarily of a Weston
0-1.5 milliammeter and eight vesistors that
comprise the multiplier. If we desire a
range of 1.5 volts, Ohm’s Law prescribes a
resistance of 1,000 ochms to give 1.5 milliam-
peres through the meter ai that voltage.
The resistance of the meter is com'paratlvely
low and can be neglected. The inaccuracy
due to the meter resistance will be greatest

when the lowest value of multiplier is used.
This is at the low voltage range where a
eheck can most easily be obtained. We also
see that the meter, giving a full scale de-
flection with but 1.5 milliamperes, is suitable
for measuring the output of **B” battery sub-
stitutes because the insignificant current
drain will not affect the operation of such
a device.

The six ranges provided give full scale
deflections of 1.5, 15, 150, 300, 750 and 1.500

THE GENERAL APPEARANCE OF THE METER
MAY BE SEEN ABOVE. No coner is provided, it
being considered umnecessary.  Although i the wunit
i o he used for lhe gservicing of hroadeast receivers
or other work iring  dood  portability, it wenld
he very desirable that one he wmade, Small rubber
feet are attached to the huttom (o wrevent serabeh-
ing of both the wmeter and table top and o small
ienther handle is fastened to the top side.

volts and a binding post is included which
allows the milllammeter, as such, to be used,
These ranges give satisfactory overlap when
going from one to another and cover prac-
tically all the values of voltage that are
normally found in the ordinary station. It
is very probable that higher voltages are
being used by some amateurs and it is a
simple matter to obtain different sizes of
resistors and thus extend the range of the
meter. Tt should be practical to cover well
up towards 5,000 voits if that is desirable
although in peneral the 1,500-volt range
shouid be sufficient.

Super-Davohm  resistor wunits manu-
factured by the Daven people are employed
as the multipliers. These units are wire
wound and resemble a grid leak that has had .
too much turkey for Christmas. While of
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the standard grid leak length, they are
materially thicker and have heavy brass
#nds which fit into standard grid leak
mountings. They are obtainable in various
sizes between five hundred ohms and five
megohms and are guaranteed to be within
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17+ of their rated values. 1If we assume the
resistor to be off by that amount and the
ineter to be inaccurate to 0.5% . the total in-
aceuracy will be approximately 1.5% which
will not be damaging as far as the general
run of amateur work is concerned. As a
matter of fact, there is usually too much
stress placed upon the wuccuracy of the
meters used and too little upon the reading
of them and the reasoning employed in the
making of most measurements., Folks that
brag about the meters they have that are
good to the 'steenth place, oftentimes have
2 mentality good to about one decimal place
and sometimes not quite that. The result
of most amateur measurement work de-
rends not so much upon extreme precision
in the actual measurement of the eircuit
vajues as it does upon the accuracy with
which the values so obtained are handled by
the worker. Outside of the measurement of
filament voltage which has a large effect
upon the life of a tube, there are precious
few measurements the amateur makes that
vequire an accuracy greater than 2%.

QST
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To gei back to our meter. Figure I shows
the value and position of each resistor em-
ployed. Two 250,000-0hm units are required
for the last step in order to handle the full-
scale current of the meter and still allow
sufficient safety against burn ont, The ve-
sistors are capable of dissipating 1 wartt and
the maximum LUY‘T‘EHT, that should be passed
through the 250,000-obhm units will be 7
mils. This allows an overload of Approx-
imately 0% which should be sufficient for
most work. A 500,000-ohm unit {(the next
larger size) would be capable of passing
only 1.41 mils and would be unsuitable. In
Flgure , appears a gimple plan view of the
layout of the units. It is a back-of- panei
view and as can be secn, the majority of
connections can be made by nwriappmg
lugs, there being anparauvelv few wires
necessary. This is shown in the interior
view. The list of parts needed is given be-
low and while the total cost may seem ap-
preciable at first, when compared with the
cost of & 1,500-volt meter that has but a

THIS VIEW HSHOWS THE SIMPLICITY OF
WIRING. The mu/mm/ of the connections ix uade
hy overiapping the lugs used. The wire nevd onlu be
heavy enough to sure wechanical =igidity ax s
resislance i ingignificart. The i{nsuintion shouid be
good as the differewce in potential is svveral hundred
oolta and wmay be mpressed arrosg portions of the
eirenit. Some of the pnper Inhels hoave beewn remorved
from the units io wshow their comstruciiom. [f hinh
hmmiu‘y i encountered, i might be govd to rewove
peaper which wmay act ax g parallel  resigiance

io the winding. Thiv applies poriiculariy to
fﬁe pery hmh vnlues of resisiance that would he used
2 ers giving full seule defiectivng jor three or
Four thousand volta.

¢

single range and is not suitable for measure-
ments of low wvoltages, it iz really quite
reasonable.

1 0-1.5 milliammeter £12.00

1 panel 7 by 8.5” by /16" Bakelite 75

Engtavmg’ on panel 296
{Continued ov Puge 7.}
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Experimenters’ Section

ented to all a problem concerning the
recording of clock beats and in partic-
ular the need for some satisfactory
method of indicating the start of each min-
ute upon the chronogram. Apparently, there
was considerable interest generated upon
the part of the Experimenter and we are
presenting some of the solutions suggested.

7 Kirkland Street,
Cambridge, Mass.

I N OUR December report, there was pres-

Editor, OST

Mr. D. F Brocchi has described in the
“Experimenters’ Section Report” (page 46)
of the December, QST a method of operat-
ing a chronograph from a clock. He has
succeeded in recording the seconds but
wants suggestions for satisfactorily record-
ing the minutes. [ offer a scheme which has
accurred to me and which, I think, could be
easily carried out.

Instead of taking the once-a-minute im-
pulse from the clock itself, it can be taken
from a wmeparate instrument controlled by
the relay. All that is necessary is an anchor
oscapement with a suitable wheel and an
electrically driven rocker. Figure 1 shows
the general idea although details have not
been developed.

The device may be mounted upon a wall
in which case the wheel can be driven by
a weight; or, if a portable appliance is
wanted, a2 spring drive must be used.
assume that Mr. Brocchi’s relay acts once
a second but that is not important. How-
ever, every time the relay acts the escape-
ment wheel will turn one notch. A wheel
of suitable size (probably 80 teeth) can be
chosen to make one revolution per minute.
A contact arm can be attached either to the
wheel or to its shaft and the once-a-minute
interruption etfected in any wav desired.
The magnet coil can be connected in series
or in parallel with the chronograph or it
may be connected to a separate relay. Care
must be taken that the interruption of the
~hronograph does not affect the escapement.

A dial may be made to show the position
of the contact arm so that any failure of
the escapement could be detected by com-
parison with the second hand of the clock.

I hope this suggestion mav be of use.

—Laurence Bachelder, WI1AWU.

1511 Poplar Street.
’I‘erre Haute, Ind.

Editor, QST
Referring to the request in the December
issue for some method of making a minute
marker for a chronograph, I wish to submit

the following idea. The method herewith
suggested may be given a trial if all the
conditions are acceptable to Mr. D, F.
Broechi, who, according to his dFiCI‘lpt]on of
the work already done on the clock is, no
doubt, a very skilled artisan and will appre-
ciate the fine points involved.

Assuming that the clock has a deadbeat
or Graham escapement and beats secunds,
the scape wheel makes one revolution every
minute.

Drill a very small hole in the rim of the
scape wheel and drive in a small pin such
as the hardened and polished end of a small
sized cambric needle leaving about 1/8 to
3/16 inch projecting on one side of the
wheel.

Then mount on a thin slab of bakelite
two small contact springs as follows. The
springs should be of 14-karat yellow gold on
account of the almost frictionless slip this

Spnng
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3 _ and the
points should be tipped with platinum, or
the springs may be made of 10% iridium
platinum.

The springs proper should be about 0.001

metal presents to steel, contact

inch thick by 0.01 in., wide and from 3/4
to 1 inch long. They should be soldered
to heavier base pieces which are screwed
to the bakelite slab so that the springs
project beyond one end of the bakelite to
their full length, one being on top and
the other on the hottom. Rend the end of
the tap sprine down at right angles and pro-
vide a stop fo arrest its downward motion
at a certain point. Then make a V hend
in the under or wmor spring and let the
end extend a safe distance hevond the V

iContinned on Pnge :54
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Conducted by A. L. Budlong

National Sections of I. A. R. U.

OR the information of readers every-

where, we¢ sre hstmg herewith the

existing mnational sections of the

Union, together with other pertinent
information. The Union is now an organiza-
tion of the foremost national awmuteur so-
cleties; it is the aim of the officers eventu-
ally to include on the membership list the
vepresentative amateur organizations of
every country in the world where there are
transmitting amateurs.

There are now in existence fourteen na-
tional gections. All of them were created
prior to the adoption of the new Constitu-
tion. It will be noted that in all but three
cases {Argentina, Brazil and Switzeriand)
the foremost national amateur organization

Fros

application to Union headquarters before
any society can be recognized as the natxonal
section for its _partienlar country, Hocieties
not included in the rollowing list are not
members of the {Inion: the secretary will,
however, be glad to receive applications
from amateur =ocieties in countries where
secfions do not vet exist.

At the present time, negotiations are
under way Tor recognition of national
societies in Norway, New Zealand, Poland,
‘zechoslovakia, Porvtugal and Denmark,

ARGENTINA

The Argentine Hection was formed on
March 11, 1926, No national society has
yet been recognized as the national seetion,
however. The President of the Section is

M
% £

%,
L,a;

p |
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.
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TRANSMITTER

has neen recognized as the national section.
In a recent visit {eo headquarters, Mr.
Abreu, president of the Brazilian Section,
vxpressed his desire to take the same step
in Brazil immediately on his return to his
awn eountry.

It has been noted that sume societies in
various countries, while not actually mem-
bers of the UUnion, are so stating on their
letterheads. We must point out that in all
cases ii iz necessary to formally make

AND RKCEI’VF.‘R
XEBIWK

CIRCOIT b

Mr. Enrique I.. Repeito, Santa Fe 1592,
40 Piso . 12, Buenos Aires.
AUSTRALIA
The Australian Bection was created on
August 6, 1927, and on January 24, 1928,

the Wireless Institute of Awustralia was
vecognized as the National Section., €Cor-
respondence should be addressed to the

Hon. Fed. Hec'y, Mr. Bruce Hardie, 2t
Missouri Ave., (Garden Vale, Melbonrne.

iContinued on Puage G0}
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W. R. Jardine, 264 Buckley St., Essendon,
W5 Victoria, ALustralia.

wisf wleom w2exl wisaf w2xad wirn witk wbael
wbbi whpa wbul wbhagj wbam weavi wbehk wtewm
whdkv whdny webhal w2hhi wkeam widgp wichs w9eom
widgz wief wheil wleln wiln od-1jr oo-1aj op-lem
op=8pb op-lpw op-ihr ah-favl oh-8gh oh-Beck se-lea
nz-ezh nz-nba am-ane oz-lac oz-lan oz-iup oz-ax oz-1th
fm oz-ifw wve-Zab oi-2at oz-2aw  oz-Zax  oz-2aj
be oz-2hp 0z-Zbg nz-2bf oz-2Zbv oz-Zgo o0z-3aj ox-3ar
wr-dat oz-3av oz-3aw o-3az ou-ed oz-3eg oz-4ae az-dav
ovz-4a0 jkzb,

S8 Westerner, WBCS, J. 8. Morgan, Jr.,
Operutor.

wilaaw wibhal wlhea wibhgm wilhob wiefi wlemp
wieow wlera wiche uilr wlkk wilkn wimk wird
wiwv w2aau w2aed w2afa wiaft w?aib w2beh w2bhr
wibhy w2boz wifp wiia w2id wiémd wivi wilaen
wiafx wilahp wiavl wibnu w2edn w8cki wlot wiia
wimt wino wizze wiadh wdafe wiafe wiale wies
widev wdpw wipt wift wétk wial whalx wbhain wbhyp
whaak wsbam  whbax whhwe ho wiéev] whezk
whdli whno wbvz wiek w&ads wrnth wRbau wXbaz
wibeu wlche wient widri widyi wldyz wikr whuk
wHyxe wiavp wieos wlcrd widek wodek wofax wofi
wigdh velbr velea vedav veSbe wedia vedgi et-1bl
et-len  er-8am  eb-den  eb-4fe eb-4re eb-duo ec-lug
-7ah ec-enrd7? eewenrhl ee-varn ef-2htr ef-Best ef-dgdl
efesie ef-drk ef-Rrrm  ei-ifu ej-Tdd ek-far ek-4dkf
sen-ja et-tpar g2uv ghby zbwa wbbr gwy ghyq gbuj
klaf awsw wnbt,

C. R. Plant, 1 Albert Rd., Northenden,
Manchester, England.

wimx wéad whane whbeo wioblx wébvz wéemd
whejp whdto wheen wheli wthm weéegi wékd wTaik
w7if witu op-iad op-icm op-ley op-thm op-ilhr op-lpw
acelug av-daw ae-Rzw ord-baz as-ldra as-iap as-2ber
ag-rao’ whiafx whauzy wiafx wébee woblx wsejp wbeei
wodhs wodfu weédy wide whezk ae-1pp ae-1wi ae-ith
ae-2ab ac-fmo ac-2tn op-lah op-igz aj-ipbe aj-Teb
uj-def oa-Zog oa-3lp oca-deg oa-dmf oz-lax as-iae
ag=lak eu-2ey en-dai ef-¥pj au-faw xnu-deff,

WS8DED, Russell Sakkers, 53 Fast Tth Si.,
Holland, Michigan.
1 8500-3550 Ke. fones)
wiakd wiavl wlaye wicks wibjqg wiecz wiht w2aow
w%ahl w2ahm w2atqg wiobes w2l w2zxj wist wiue
w8aeq wiain wiakw wi3bgp wibhsz wibup w3cah wice
wheir wioo wSqv wisl wisn wéaht whaxl wRabu
wrnei wiadf wrsaef wxaei wsahf wfajh wlako wRakv
wsano wiath wsaub wxavu wlava wiayl wxbas wxbhn
wibhf wibld wikbot wrbuw wxeez wlefy wlego wickd
w¥e] wregi wiewe wiewn widpd widsy wldt wRkdus
whdvt widva widvw widwm widxy wXlt wird wirw
wipk wkzg wiafv wiagq wdaho wiahk woagy wala
wiayl wohem wihenr wihrh wibka wibwi w9bzg w9cch
whiehe whemt wieym wiezz wiek wofvl wifzl wiso
wimm wimag wSad velet.

XEN-0QQ, S. 8. Helder, Heard of West
African Coast
On 20 metfers

wisep wlang wlagt wibjd wiblv wlefi wleje wlera
wifs wimx swiry wilsz wlzz w2aan w2aog w2api

w2atk w2arb wiave w2azn w2baa w2bew wZbds w2big
w2bjs w2bjv wZbhoa wZhbox wibps w2brb wieh w2ejx
w2euz wldr w2fp w2in w2lx wZmb wZmd wirs
wdamw w3aam wibim wijm wiky wirn wift whavs
whnb wblom whwz whyd wesw wiezk widev wozud
witu wsabw wiady fq wiann wsaur w8beu wicehd
wieel widvk wshx wijj il whalm whefk whenr
whogqk wetd w9fyp velap vedap vedes velbm wvedfv
sa-fe6 sb-lem su-Zak fo-a7d fo-ain rwx wsa,
30-40 meters

wlawm wlemp wilic wimx wiatr w2ja w2idw
witk wdvp whux whawa wiabw wraff Jy whbaz
“.-‘Hadg wxbcu wXbhrh wibge sn-ens sa-je7 sb-1bl sb-1hs
sb-lem sb-1ls sh-Zak sb-Tab se-Zab ef-8btr ef-scdb
ef-8jf ef-8kf eb-dwwx ebh-4ft xeb-dwk ou-2aj nj-2pa
fl-1ab fo-aTu fy-ouvdl fg-ccva fe-pm.

Basil Hall, 25, Comnbe Guardens, New Mal-
den, Sarrey, England.
30-5( meters

wiaao wlaagt wlehe wiemp w2alu w2arq wiatq
w2azk w2bgo w2eom wZezr wijd wijidw wiafw w3awh
w3avl wdbee wickl wige wisz wi3un wies wirn whice
whadg wKann wxban wsdnm wduw wisdyz wrve wlarn
wibeh wibsh w9cav wlemv when wleps wOdgz whees
wieio woitkf wiln whus ct-lau ci-1bv ct-lea et-lef
ci-len ct-let ea-es ea-fay ea=-fy ea-hz ea-lr ca-irk
ea-1rs ea-py ¢a-r28 ea-ra ea-wh ea-wg er-4ir ec-iema
ve-ina ec-2lo ce-frm ed-Tah ed-Ter wdeTln ed-Tre
ee-earlé ei-las ei-ldr eizipn el-lalk e¢l-iaZb el-lalg
oi-labm em-smusa eT-smux. cm-smvz cii-smxh em-smazf
em-smzy er-Hal es- w=2nap es=2nm es-2Anx
ex-bng  ocsbnk  eaBnl e ei-pzz  et-tpar «ot-tpa
ci-tpfm et-tpmn et-tppt ei-2as eu-eipm etti-nno eu-2aee
eu-2ai eu-2bb eu-2bu  eo-2df cu-Zdw cu-bae eu-baz
eu-48ra  eu-26rb eu-8brb ew-ac ew-an ew-an ew-hj
ew-fv em-hp ew-hlo ew-ux fewcwen fm-8ev fm-Rrit
ha-mfv oa-2ek -2rb  oa~2v] oa-3hl
ou-3jk oa-Tah sh-Zak sb-2be mu-2ab
velbx ve2ea.

14-27 meters

wlark wialb wialg wiaqt wiaze wibhht wibhhy wihfz
wibil wiblv wibpd wiefi wileje wlcmf wlf‘b wikqg
wimx wiry wisg wiss waef w9ae w?2api w2arb
v,2avg w2avz w2azl w2azu wibeq w2bgq w2bkf w2bmk
hum w2bw wZch w2ejx wlevi wifp wilhma wihqg
wZin w2md wiZrs wit wlaar wied wiga wiia wirt
winh wiaae wSaav wiladg wilagy wiail wiarx wiavs
wiuxa wlceew wleds wRep wXewt wXevg wihx whas
et-lef et-len ga-lr ea-dsn ec-lrf ed-Thp ed-Tva ei-lge
sm-smux  es-2nt es=Hhnl ei-ipky en-2bv ew.sn fk-dms
fm-8&rit fm--fvx f{o-ada fo-ad0 fo-ahl fo-ald velap
velar ve2ac ve2al veZbb velby ve2ea ve2ji.

EC-RP18, Henry Rakosnik,
Kankent.

ee-Irf ec.luh ee-lnag ec-aa2 ec.iema ec-ivl ec-luz
ec-l1rv ee-1mx ee-1fm ec-1kj es-imk ov-2lo er-Zet er-tny
vo-2un  ec-2vd  e0-2Zpa ec-lrm  ec-lem  ee-3sk ee-3us
ec-3wn  ee-duv  eu-dgo ed-Tva e d
ed-Tht ed-Thp eduTer cd-Tek ed- 7dm ed-Twh wi-Tbb
ed-Tah wid-7In ed-Tsh ed-Tex ed-Tam ed-Tom es-earb2
apeeAr82 ec-earfl vo-ear ce-earld ec-ear?¥ es-enrdf
couearl0d ee-earo?h of-fklm  ef-&flm ef-Baya ef-shas
ef-Kral ef-8mpg ef-8gke of-Rlem ef-3ei efustdq ef-Bnox
ef-Rtq ef-8xzl of-8in ghiwy géfa wowl x;bzr govl #bhk

oeu gbbz ghrm w3bm g2hu z2hq gw-16b gi-6w eh-9mq
{Continued on Page 74)
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Correspondence

The Publishers of QST assume no responsibility
for statements made herein by correspondents.

The New Regulations

Department of Commerce,
Radio Division,
Washington.
December 12, 1928,
My dear Mr. Warner:

The Division has your letter of the 11th
instant requesting information relative fo
the institution of new amateur regulations
on January i, 1929,

The only change that is being made in

the amateur regulations is that provision
relating to the frequency bands that may
be used by smateurs in accordance with the
International Radio Convention of 1927,
A supply of the regulations including the
new frequency bands is mow being printed
and copies will be forwarded to you as soon
a8 available,

The Division does not propose to recall
the outstanding amateur station licenses.
However, the holders of amateur station
licenses isued prior to January 1, 1920, will
he furnished a copy of the new regulations
in order that they may have before them
the requirements as to the frequencies upon
which their station may be operated.

Respectfully,
—W. D. TERRELL,
Chief Radio Division

“Blind” Flying

Medford, Oregon.
Editor ¢ST':

The following is a veport on an experi-
ment performed on the Pacitic Coast. There,
as vet, no vadio heacons are available for
planes flying the mail and express routes
from San Francisco to Seattle, and oc-
casional difficulties in navigation occur over
the mountains during storms and fog.

The thought came to the writer that, as
the planes followed u direct route very
similar to the telephone toll lines, it
might be possible to follow them in some
manner. It developed that there was a
“pilot channel” of 24.3 ke. in continuous
operation and that amplifiers on the line
were less than 200 miles apart insuring
good strength to this channel. This “pilot
channel” is a sine wave current of, in this

FEBRUARY, 1929

ease, 24.3 ke. and harmonics are used fo
demodulate suppressed carrier telephone
currents.

A T. R. F. set was built and pre-tuned
to 24.3 ke. 'The detector was an autodyne
and gave & note of about 1,000 eycles. It

.was found that on the ground the pilot

channel could be picked up as evidenced by
the 1,000 cycle note within a mile of the
line on either side when using a small un-
tuned azerial and no ground. The same re-
sults held true for plane operation and the
presence of the plane within % mile of the
toll line in either directiom could be de-
tected.

The advantage of this arrangement seems
to be that there is no spreading of the wave
as noticed in radio beacons, the carrier or
“pilot ehannel” is there free of charge,
though the frequency may change for dif-
ferent routes, the frequency is far enough
removed from that of power lines so that
no interefrence is had, the frequency is
far removed from the natural electrical dis-
turbances set up by the ignition system of
the plane, and no interference wus had from
high power commercials. In going over the
mountains naturally the telephone toll lines
also go over the top allowing the plane to
still hear the signal with plenty of flying
room beneath,

The disadvantage iz that there is no way
of telling whether you are to the right or
left of the tnll line except by changing
course znd listening for an increase or de-
crease in signal strength. Worth and south
{the direction in which the line runs) can-
not be differentiated.  These suggestions
are offered in the hope that their practical
application may help in navigating planes

when they must fly behind. 5
—UL. Dow Inskeep, M. D
WwW2u0

Knoxville Amateur Radio’ Club,
Knoxville, Tenn.
Editor, QST:

It iz indeed with pleasure that we note
the outcome of your efforts to have the
station of the Timez, W2UOQ, removed from
the amateur band it formerly occupied.

The Times, in common with a good many
others, was never entitled to a position in
our bands and the Radio Commission merely



THERMO-COUPLE TYPE
INSTRUMENTS Moo 425

NSTRUMENTS of this type, originated and developed by the

Weston Company, are universally employed for measuring both
high and low frequency currents. Their use has extended with the
wide application of radio frequency into a great number of fields of
experimental engineering and commercial activity. Incomparable
in their refinements of mechanical and electrical design and un-
usually accurate and dependable in performance for such small
instruments, the Weston Miniature Meters—Thermo-Couple types
as well as A. . and D. C. models—are everywhere accepted as the
highest standards for radio testing service,

Thermo-Couple Types For Panel Mounting
Flush Type—2” and
31" diameter. Fur-
nished in metal or bake-
fite cases. Portable
mounting bases also
supplied.

Made as Thermo-Am-
meters, Thermo-Mil-
liammeters, and Ther-
mo-Galvanometers or
Current Squared Meters

The Weston Thermo-Couple Type Ammeter is furnished in ranges
from one to 20 amperes having a safe overload capacity of 50%. It
solves perfectly the problem of measuring high frequency currents
such as are imparted to the antennae. Equally accurate for low
frequency measurements and gives satisfactory service for D. C.
measurements as well as A. C.

Milliammeters are furnished in three sizes—125, 250 and 500 ma.
They give definite assurance of the output and accurate readings
after hours of constant service. Extra large overloads will not
burn out these meters. They are ideal for short wave transmission
as they have a very low internal electrostatic capacity. For this
reason they give the true value of the current in the circuit and do
not disturb the constants in a transmitter.

Write for Circular J.

WESTON ELECTRICAL INSTRUMENT CORPORATION
602 FRELINGHUYSEN AVENUE - NEWARK, N.J.

WESTON

RADIO
INSTRUMENTS

Say You Saw It in QST— Yt Identifies You and Helps Q87T



Since any radio, old or
new, is only just as good as
the tubes in its sockets, it
is clear how vital a point
perfectly balanced tubes
are.

The brand of radio tube is
just as important as the
“make” of the set.

Insist on

righted a wrong when their license was re-
voked.

Your position has been most proper and
may your efforts continue until our meager
bands are cntirely clear of every station
cxcept the Iegitim?.te amateur.

Knoxville Amateur Radio Club.
J. B, Witt, Secy.

The Total-L.oss Receiver

1287 Casitle Hill Ave.,
Bronx, New York City.
Editor @87

Colonel Foster knows something good
when he hears it. The other amateurs not
so close to your demicile, to be sure, know
the good things when they see them. My
vote of thanks to Mr. Ross A. Hull for ihe
highly interesting and descriptive article in
the November issue of QST on 1929 re-
ceivers—u most timely mntmbutmn to the
art and a New Year’s present to the hams.

WEHM says that aluminum for the panel
is the bunk, admittedly its cutting and trim-
ming is haxd work. However, friend Ross
must have polished the panel of the four
tuber too high, because that’s what caught
my eve. So once again, the chips flew here
and =moon the four-tube masterpiece was
realized. 1 was at once amazed by its won-
derful performance. 1 found it to be in a
class by itself as far as receivers go, for
it succesfully copes with New York City's
air inferno, knocking Old Man Btatic and
other parasitic noises into their rightful
abodes and allowing the mounds most de-
lightful to the ham to pour forth in abund-
ance from all too small diaphragms.

However, 2 rude awakening i{rom Para-
dise was the order and it fook the few
words suggested in the same article (re-
lative to pressing the midget tuning con-
densers infto the jacks by using the fingers)
to bring thig about. Tt was shocking to me.
One hundred volts plus on the condenser is
quite ticklish. The stator is fed from the
positive 135 volt side and the rotor is oun
the grounded negative side. Would not a
pair of rubber gloves tested at about 3000
or 5000 valts be a desirable part of every
operator’s equipment? Whv fool around
with chances of permanent injury or death?
You can get all the dead hams you want in
Swift’s.

The tuned impedance as I have if, is plug-
in also. This js a departure from the plans
laid out in Mr. Hull’s article. for his in-
ductance secondary of the Ford Coil is at-
tached to the set’s baseboard In semi-
permanent fashion and is not easily aeces-
sible. A second stage sudio frequency am-
plyfying transformer is also mounted plug-
in style and can be substituted very easily
when phone recention is desired. Tn this
way various tuned impedances and trans-
formers could be arranged plug-in fashion
and used to fit any necessary requirements,

Filling in the heads of countersunk
screws with solder and sandpapering same
flush with the aluminum panel gives the

Huv You Saw It in QST—Tt Tdentifiss You and Helps QST



Here’s the answer to every question about the principles,
methods, or apparatus, of radio transmitting and veceiving--

THE RADIO
MANUAL

By (3. E. STERLING, Radio Inspec-
tor and Examining Officer, Radio
Division, U. 8, Dept. of Commerce.

Edited by ROBERT S. KRUSEF, for five years Techni
Editor of (ST. years Technical

The‘new procedure adopted by the International
Radio Telegraphic Convention is effective Janu-
ary 1st, 1920, THE RADIO MANUAL records
it eompletely. Department of Commerce exam-
inations for operator licenses are changed the
first of the year, Only THE RADIO MANUAL
presents all the material to meet the requirements
of the questions. Progress has been steadily
made in perfecting radio theory and practise.
THE RADIO MANUAL, since it is the most up-
to-date volume on radio, is the surest source of
complete and accurate information on zll points.

A Complete Handbook of Principles, Methods, Apparatus
for Students,Amateur and Commercial Qperators,Inspectors

Complete Preparation for Government License. 16 Chapters Covering

1. blementary Hklectrieity and 9, Radin‘Hmaf’ivasting Tquip- any text hook deseription
Magnetism ment including. for the first and circuit  diagram of
3. Motors and Generators time in any text hook, the Western Electric  Huper-
3. Storage Batteries and comblete equipment o heterodyne Heceiver Type
Charging Circuits ) Western Electric 5 Kilowatt G004C
4. Theory wnd Application of hroadpastn}g . Transmitter 18, Marine aud Aireraft Radio
the Vacuum Tube used in over 5% of Ameri- - HBeaeons and Direction Find-
5. Fundamental Circuits Er.}v)n- ean broadcasting stations wrs
foged in Vacunm ‘Tuabe ; P N o
Jg‘:;xsmir}ters 10, ﬁe!;ccr}r; ffz;‘i’"{“?e;‘;’z dlpf;;ll‘lc}\‘d"ag_ 14, The 1{§yelqpment. of Ama-
g i i s teur Short Wave Appara-
A, Modulating PFystems Em- 2 Kil tt Are ' - ; .
] i in Radio Broadcast rine @ Adilowa re Trans 1us. Complete details of con-
ployed in Radio Broadcast- mitter Type AM 4151; alse struction '(?;»e;'ation and
e i 5 . uhe
inyg . o . models “K” and *Q licenses
7. Wavemeters, Piezo-Electric 1. Spark Transmitt inelad nses
Oseillators, Wave Traps and . ._*.mard ;r‘i.“‘“}'”"e",“‘, ‘“1‘\"]“ - 15, Radio Laws and Regula-
Field $trength Measuring e eseription or Navy tions of the tl. ¥, and [nter-
Apparatus :3‘;*‘;’ ard 2 Kilowatt Trans- national Radio Telegraph
%  Marine Vacuum  Tube mitter Convention, Quotations of
Tranamitters ineluding de- 12, (,‘»mnmvrmal. Radio Receivers all important sections
tailed description of Model and _Aix:«tum‘ated ,-"xppamtl_xs 16, Handling and Abstracting
BT-3626 including, f{or first time in Traific

Examine It Free

Never hefore hus so complete a treatment of radin
theory and operation been compressed into a single
volume. Here &5 information that otherwise yon
could sevure only by consulting many different
books. And every detail is vouched for by author-
ities of the first rank. The Manual is profusely
illustrated with photographs and diagrams, There
are 500 pages, bound in flexible fabrikoid that is
extremely durable. The immediate demand for
so valuable s handbook has already nearly ex-
hausied the second large edition. To be sure of
receiving your copy without delay, order at once.
The volume will be sent for free exumination.
Pay or return in 10 days.

vy it Jihl

Order On This Coupon

™ S D N ED S SR N SN NN NS DN N SN NN N NN RS S S Y

8 D. VAN NOSTRAND CO. INC., 8 Warren $t. N. ¥, 1
b Send me THE RADIO MANTAL for examination. [
§ Within ren dags aiter ivt 1 witl vither yeturn B
R the olume or send you #5.00—The price in full, ]
[} L]
] i
: LT O e :
H RAH H
L] i
: St oand Number ... il :
L] L]
i City and Btate ... o e e L]
¥ &

g L U LB
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Dubilier

TRANSMITTING

CONDENSERS

UBILIER type 686 condensers
have the usual Dubilier high
safety factors for use in transmitter
filter net works. 1000 voit DC rating.

May be connected in series where the
working voltage exceeds 1000.
Through series parallel connections
practically any working voltage and
capacity can be obtained.

DIC voltage must not exceed 1000; or
in A.C. supply filter circuits the trans-
former voltage must not exceed 750
volts per rectifier plate:

1 mjd. condenser $5.00
2 ¢ i $8.00

weort PDubilier

CONDENSER CORPORATION

I0E. 43rd St.
New York City

Reg. U.S.Pat.Oft

panel &2 wonderful appearance. 1 did not
use the shock absorbing, non-microphonic
sockets on the r. f, tube or tuning c¢oil. The
sockets were solid construction, sturdy
enough to allow the tuning coils to he with-
drawn and inserted with e¢ase. The v,
tube seemed to set up an audio howl when
inserted in the shock absorbing type of
socket. This phenomena disappeared when
a solid sovket was substituted.

Surely the sets outlined in Mr. Hull’s ar-
ticle, and supplemented by friend W6HM.,
rule the ham waves.

Burton Synnott, W2FF, W2BBX
O, R.B, 0B S

Portable Station Licences

204 Pine Ave.. Room 110,
Long Beach, Calif.
Editor QST

Over a period of time, I have noticed that
several of the amateurs use their own call
wherever they go; in other words, they have
been considering them as portable licenses.

Wherever possible, T have been telling
them about the fact that their license car-
ries a certain address and if they wish to
use u portable license, they should write in
and get a portable Jicense. as they are
available.

Innocently, they think that no harm is
being done, but it may be well fo warn
amateurs that their station license must
be used only at the address that is indicated
on the license.

-——Don ¢, Wallace, W6AM

For Those Enjoying Brass-
Pounding

Missouri Pacific Railroad Co.,
gt. Louis, Mo.
Editor QST
RCD TR LTR 2DA WI NT DA OR MO
ABT WHY MI CK FR QST NT RCD - TNX
FR UR LTR - PSE NO IM NT A BP ES
LTR NRS OS8T HV ABT NIL XCPT LW
WV OR HI FREQ OM ES HAM ACCOTS
V NT TM OR NTRST IN T SILY
OM CY ES HAR IN LTR NRS QST - HV
BN NTRST GNL RDO NWS ES TNCL
DVLMT WI WCH QST HV HD GUD ES
TMPT PRT IN TRS GN BI - HV NT ANI
DSIR TO B BP ES NM TM FR IT EVN
HDIT DSIR - 80 WI BST WSHS FR VY
HPY NWYER -
IM URS VY TLY

W. J. Burton,
Assistant to Chief Engineer.

P. 8.: If the above seems amateurish or
causes you any unnecessary effort and per-
haps mild disgust, vou will know exactly
how I feel with a copy of QS?. But for
those enjoying hrass pounding I have no
criticism.
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Hexe’s 750 Volts
Pure D. C.

for S. W. Transmission

SEVEN hundred and fifty volts D. C.—perfectly rectified and filtered,
free from hum and suitable for plate supply for transmission or for
reception—is made available at low cost by the new S-M 324 power
transformer. A big, husky sixteen-pound transformer. Two 750-volt,
150-milliampere secondaries (centre-tapped 1500-volt winding), used
with two 281 type rectifier tubes, will supply up to 150 milliamperes
at over 700 volts. Price, $25.00.

For use as filter choke in such a rectifier, the S-M 331 Unichoke is
absolutely ideal. It utilizes the Clough resonance principle (under which
it is licensed) to eliminate effectively the 120-cycle ripple—doing this
more effectively with only 7 mfd. of condenser than do ordinary chokes
with 8 to 12 mfd. Inductance at 110 milliamperes load, primary 2
henries, secondary 30 henries. Price, mounted in standard S-M. case,
$8.00; open mounted (331-U)) $7.00.

Issue No. 7 of “The Radiobuilder” gives details of a circuit especially
designed for economical production of pure D. C. at 750 volts. There
are a few copies left—send for one right away if vou haven’t it.

730 Round-the-World Four 1
The fumous “Thrill Band” set—for | New S-M Clough-System

fong-distance breadcast reception; has
M Clonshandiosyetem tone qustity— | Push-Pull Transformers
splendid also for code. One screen-yurid Built on the Clough System, with
r.f. stage, regenerative (non-radiating) curves flat from below 50 cycles to
detector. Coils in kit tune from 17.4 to well above 5000—these transformers
204 meters; SM 131X Coil ($1.25) ex- give to “push-pull” 2 new and really
tends range to 350 meters, and 131Y coil startiing  significance, And  their
{%$1.50) to 650 meters. Aluminum shield- prices, like their quality, are un-
ing cabinet included with 730 KIT $51, bheatablel
or fully WIRED $66., Also with 731 257 Push-Pull Input Transformer, to
Adapter (plugs into any receiver, con- operate {rom one amplifier tube
verting it to short wave) KIT $36, WIRED into two L71A, 210, or 250 tubes.
$46. 732 Essential Kit, $16.50. Price, covessasssss BORROOJORCTE
. . 224 Pash-Pull Interstage Transformer,
720 Screen Grid Six to feed from two 112, 226, or 227
“Three screen-grid tubes in the r.f, stages, tubes into two 112A, 2286, 227 or
with shielded S-M coils, bring in distant 171A, 210 or 250 tubes. , . ....$8.00
stations on the next 10 kc. channel to 258 Tapped Qutput Impedance, to
powertul locals! New S-M standard of tone feed from two 171A tubes into any
guality, Custom-buiit complete in 700 standard speakers. . ..., 000 5500
cabinet, $102.00; complete KIT, with 248 Universal Output Choke, to feed
pierced metal chassis and antique brass out of two 210 or 250 tubes into one
escutcheon but without cabinet, $72.50. to Si?‘d L:ir m’o[t;e standfrgi s;;«;akers;
rovided with several impedance-
710 Sargent-Rayment Seven pmatching taps. It will handle over
Four screenqrid r.f. stages—a station on 20 watts without core saturation.
every 10-kilocycle channel right around Cipen-mounted. .oy ccveesess o $7.00
its single-control dial (with five auxiliary 228 (248 in case like 227). . ... . $5.00
vernier knobs)—equipped with the un- Remember—8-M guarantees these
equalled $5-M Clough system audio ampli- push-pull transformers to have a finer
fier—vet the 710 is only $175 custom-buiit frequency characteristic than anv and
complete, or 5130 for KIT including all competitive types—bar none.

aluminum cabinet.

Are vou getting The RADIOBUILDER regularly? No. © (Jan. 1929) SR G O—
describes new push-pull circuits, utilizing the new tvpe of push-pull trans- ..
formers described above, No, 7 (Nov. 1928) described in detail, with com- Silver-Marshail, Inc.,
plete circuits, a 750-volt vectifving system using the new S-M 324 transformer 864 W, Jackson Bivd., Chicago, U.S.A.
illustrated above. Copies of both of these issues may be had without churge

by QST readers as long as they last; use the coupon. e ’b‘:d e aé‘:‘::ewkﬁ‘&°giu§§;
If you build professionally, by all means ask for information on the §-M catalog. - b
Authorized Service Station proposition; its money-making opportunities j

are greater than ever.

SILVER-MARSHALL, Inc., W JE5FONELYR:

....@:enc! full information on your
Hervice Station proposition.

0 NAME 1 eeiaiteretrasorsosssnanse

Address...iieniiina. 600000000
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A Radio Service
Instrument

That Boosts Sales

The Jewell 199 A, ., —D. €. Set Analyzer
solves the radio service problem perfectly.
In conjunction with the Tewell Radio Set
Analyzer Chart it enables service men to
check radio receivers scientifically, thus
wotting the best possible results out of every
receiver, Nothing ig left to guesswork.

Prompt and effective elimination of cus-
tomers’ complaints is an important factor
in building vadio =sales. Jewell Pattern
199 Set Analyzers in the hands of service
ien insure guick and effective adjustments
of troubles,

Write for literature deseribing the Jewell
Pattern 199 Set Analyzer aud other high
zrade radio instruments.

Jewell Electrical Instrument Co.
1650 Walnut Street { hicago, Illinois

Manufacturers of o complete line
of instruments for radin manufac-
turers’ laborato transmitters,
and gervice work,

&

28 Years Making (Food Instruments

17, 1925,

I. A. R, U, News

(Contlinued frowm poge 530

BELGIUM
The section wus created on Heptember
19, 1925, and on April 28, 1927 The Reseau
Belge was recognized as the National Bec-
von. The President of the R.B. is Mr.
Paul de Neck, 312 Rue Royale, Brussels.

BRAZIL

The section was organized on September
15, 1925, No national society has yet been

recognized, but this will probably be done

within a few months. Mr. Vasco Abreu.
Riachuelo 80 (-4, Rio de Janeiro, is the
president.

CANADA

The Canadian Scction came into existence
at the formation of the Union in Paris, on
April 17, 1925, and, as provided by the Con-

THE TRAINING SHIP “IL’AVENIR"

stitution, consists of the (lanadian Section
of the American Radio Relay Teague, with
the Canadian (eneral Manager, Mr. A. H.
K. Russell, the president.

FRANCE

The French Section was also organized
at the formation of the Union, on April
A national society, the Reseau
Emetteurs Francais, grew out of the na-
tional seclion, and since June 20, {925 has
been the national section under the name
of the R.E. ', The President of the R.E.F.
is Mons. Reyt, Professeur au Lycee, 24
Rue des Vaupulents, Orleans. .

CERMANY

The German SHection was formed Sep-
tember 15, 1925, On September 1, 1927, the
D.ASD, was formally recognized as the
national society to take over the national

a0 day You Saw It in QST—Tt Identifies You and Helps @sT



an
important
factor

Faradon quality and dependa-
bility have contributed in no
small measure to the present high
standard of radio reception and transmission.

Producers of quality equipment recognizing this
are utilizing Faradon Capacitors in achieving
the high performance standard required.

The extensive experience of Faradon engineers
is available to assist in taking care of special
electrostatic condenser requirements not covered
by the more than 200 types of Faradon Capaci-
tors in regular production.

WIRELESS SPECIALTY APPARATUS CO.

JAMAICA PLAIN, BOSTON, MASS,, U. S.A.
Established 1907

Electrostatic Condensers for All Purposes

2500
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“Isn’t it about time,
Dad, you eliminated
the adenoids”

ANY set with inferior transformers has
adenoids. Why not have your set give
vou what it is capable of—it's a mighty simple
thing to eliminate the adenoids from your
set— and to substitute true tones as given by
AmerTran radio products.

No matter what your set is vou have vet to
hear the music as it is broadcast from the
studio with all of the overtones and shadings
from the lowest stop on the organ to the
piercing note of the piccola.

- AmerTran audio systems will give you every

tone broadcast—just as it is broadcast from
the studio. A pair of De-Luxe transformers,
ot the superb power amplifier (push-pull for
210 tubes) and the ABC Hi-Power Box. No
matter what AmerTran audio system you
choose, your set will be free from adenoids.
See your dealer or write to us.

AmerTran ABC Hi-Power
Box—50volts DC plate volt-
aye, current up to 110 ma;
A¢T filament current for all
fbes for any set, Adjustable
biss voltages for all tubes,
Price, east of Rockies—less
tubes— §95.00.

RAN

AMER

TRADE MARK REG.U.S, PAT, OFF. Wasr

AMERICAN TRANSFORMER COMPANY
Builders of Transformers for more than 29 years

41 EMMET ST. NEWARK, N. J.

section. Herrn Oberst a. D. Otto ulda,
Blumenthalstr, 19, Berlin W. 57, iz the
present president.

GREAT BRITAIN

The British Section way formed at the
Paris Conference, April 17, 1925, It eventu-
ally merged with the T. & R. Hection of the
Radio Society of Great Britain, and finally
on December 14, 1927, the R.5.G.B. itself
was recopnized as the national seetion.

The president of the RE.G.B. is Capt.
Ian Fraser, 53 Victoria St,, London, 3. W. L.

NETHERLANDS

The Dutch Section of the [Inion was
formed on Scptember 23, 1925, Out of this
section grew a national amateur sociery, the
N.V.L.R,, and this took over the section in
January, 1928, Mr. R, Tappenbeck,
Hoogduin, Noordwijk-aan-Zee, iz the Presi-
dent.

ITALY

This section wasg formally organized on
March 4, 1926, In January, 1928, the A.R.L
was organized as the national section.
Union matters in the A.R.I, are handled by &
committee of three, consisting of Messrs.
Gnesutta, Montu and Pugliese. (lorrespond-
ence should be addressed to Mr. Pugliese,

the Secretary, at via Borgonuove 2%,
Milano, 2.

HOUTH AFRICA
Organization of the Union in South

Africa was completed April 29, 1927, and
on August 5, 1927, the South African Radio
Relay League wag recognized as the national
section. The President is Mr. Joseph
White, P, O. Box 7007, Johanneshurg.

SPAIN

The Spanish section came into being
on July 3, 1925. Here, as in France, the
ing on July 8, 1925, Here, as in France, the
section later became a national amateur ov-
ganization, and took the name of the E.A.R.
Association. Final action recognizing the
E.A.R. Association as the national society
was taken on October 14, 1926, The Presi-
dent is Mr. Miguel Moya, Mejia Lequerica
4, Madrid.

SWITZERLAND

The Swiss Section was formed Sepiember
10, 1925, but has never voted on the matter
of designating some national amateur so-
ciety as the national section. Due to heavy
restrictions in Switzerland it is doubtful if
any such national society exists to be vecog-
nized.

The President of the Section is Dr. Walter
Merz, Chateau de Bumplitz, Berne.

UNITED STATES

The United States Section was created at
the Paris Conference, April 17, 1925, and
under the terms of the original Constitu-
tion it was specified that the American
Radio Relay League, Inc., should constitute
the national section for the U.S., The Presi-
dent of the A.R.R.I, is Mr. H. P. Maxim,
1711 Park St., Hartford, Conn.
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ADIO ama-~
Rteurs! Don’t

treatradioas
a mere playthingt
Make it pay you
real money. Thou-
sands of fellows are
doing it. So can you.
A little commercial
training is all you
need to give you
money-¢arning

FOOLING”’

confidence and

ability. Get this

training in spare time at home . . . through the mar-
velous home-laboratory course sponsored by the Radio
Corporation of America, The FREE Radio. Book tells
all about it.

If you've been playing around with radios and have a
pretty fair knowledge of it, you can now easily and quickly
Jift yourself into the real money class. Fora marvelous new
home-laboratory course in Radio gives you just the added
commercial training you need for big-time radio success.
As a result of this course many men formerly in poorly
paid positions are now earning as high as $100 fo $250 2
week in Radio worlk!

Home-Laboratory Training

With this advanced commercial training you get the
“how" as well as the “why” of every phase of radio work
and technique. Only an hour orsoa day—in spare time—
is all you need to put the finishing touch to your radio
experience, As part of your course, you receive absolutely
free of extra charge—an outlay of fine apparatus,

Training backed by the
Radio Corporation of America
Qur graduates are in big demand everywhere. They en-
joy greater success because they’re posted right-up-to-the-
minute in evervthing in Radio, Radio’s progress each year
is measured by the accom plishments of the great engineers
at work in the rescarch laboratories of the Radio Cor-
poration of America. This Radio organization sets the
standard for the industry, and because it sponsors every
lesson in the course you are assured of the most complete

authoritative and up-to-date radio training in the worid!

Money Back If Not Satisfied

The lessons prepare you for success in all phases of radio
—manufacturing, servicing, selling, ship and shore broad-
casting, Television, Photoradiograms, and radio equip-
ment. A signed and sealed agreement assures you of com-
plete satisfaction upon completion of the training—-or
your money will be promptly refunded! So you cannot
lose a single penny!

Read This Free Book

It tells you all you'd like ic know about Radio. Its 50
pages and photos describe Radio’s opportunities for ad-
venture and success. It describes in detail the famous
training that has enabled us to place thousands of our stu-
dents in fine commercial positions, usually from 3 to 10
days after graduation! Read this great book . .. it may
mean the turning point in your life! Mail the coupon now
—the book is absolutely free! RADIO INSTITUTE OF
AMERICA, Dept. 8T-2, 326 Broadway, New York, N. Y.

b RADIO INSTITUTE OF AMERICA

t Dept. $T-2

E 326 Broadwav, New York, N, Y,

Gentlemen :

l Please send me vour big FREE 50-page book which
tells about the oppurtunities in Radio and about your

‘ tuboratory-method of guaranteed radio instruction,

I

Name

Addyess.




Fixed and Adjustable |
Resistors
jor all Radio Circuits

. Drodm ‘*XSE‘
Y 50,000 [

Bradleyunit-B

ADIO manufacturers, set builders and

experimenters demand reliable resistors for

grid leaks and plate coupling resistors. For such

applications Bradleyunit-B has demonstrated its
syperiority under all tests, because:

£~ Resistance values are constant irves
spective of voltage drop across vesistors.
Distortion is thus avoided

%= Absolutely noiseless

3==No aging after long use

4= Adequate current capacity

&= Rugged, solid.molded construction
&==Easily soldeved

Use the Bradleyunit-B i your Radio Circuits

Radiostat

This remarkable graphite compression rheostat,
and other tvpes of Allen-Bradley graphite disc
rheostats provide stepless, velvet-smooth control
for transmitters, scanning disc motors and other
apparatus requiring a variable resistance.

Laboratory Rheostat

Type E.2910 ~— for general laboratory service.
{Capacitv 200 watts. Maximum current 40 am-
peres. A handy rheostat for any laboratory.

Write for Bulletins!

ALLEN-BRADLEY CO., 277, Greenfield Ase. Milwaukee, Wie,

L\ Allen-Bradley Resistors

4
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In previous issues of this magazine we
have referred to the signals of XEB4WK,
the Belgian ztraining ship “L’Avenir.”
Through the courtesy of the Reseau Belge
we are able to print the following ¢xtremely
interesting photos and description of this
all-amateur installation.

XEB4WK
By EB4WW

TAVENIR”, or XEB4AWK, iz a4 large

four-masted wsailing training ship,

one of the finest of her kind afloat.

On each trip she carries, in addition
to cargo, ahout 70 midshipmen who are
fearning how o become hcenswl marine
officers for the mercantile shipping bhoard
in Belgium. 1t might be pointed vut that
there is no auxiliary power of any kind,
suils alone being used for propulsion.

EB4FT and myself thought it would be
interesting to put on board an experimental
amateur set, and after obtaining the neces-
sary permission we designed. and insialled
the transmitter and receiver shown in the
photograph. The zet wag huilt hy Mr.
Velghe.

The first circuit tried out was 2 Mesny
{(push-pull) two-iube, hut it resulted in too
much QS3SS with all that maze of wire
stays and halyards only several feet from
the antenna. It was almost impossible io
read when the wind was hlowing.

The cure was & M.QP.A. c¢ireuit, which
after some changes emerged as shown in

THE OPERATING KEOOM

AT NERIWK

the circuit diagram. Best results were
zecured with a very small coupling capacity
direct to the oscillator plate. The capacity
used to balance the amplitier was quite crit-
iral in adjustment. Grid bias for the am-
plifier would have been very useful, but
since the set is battery operated, could not



A Thordarsén

Power Amplifier

(Home Constructed) Will Transform Your Radio
Into a Real Musical Instrument

CT()71TH the insistent demand for

& quality reproduction, power am-
plification has become a vital radio ne-
cessity Teday, it 1s hard to find a radio
set manufacturer wha does not employ
ane or more power tubes in the output
stage of hig recerver,

There 15 no need, however, for you
io discard your present radio instru-
ment n spite of the fact that it is out-
classed by newer models with power
amphfication, You can build aThordar-
son Power Amplifier which, attached
to your recefver, will provide 2 fullness
and richness of reproduction that will
2qual or surpass the finest offerings of
the present season,

Thordarson Power Amplifiersare ex-
ceedingly easy to assemble, even for the
man with no previous radio expertence
COnly the simplest tools are used Spe-
cific mstructions with clear-cut photo-
graphs, layouts and diagrams insure
success in home construction

Whether your present recetver is fac-
tory made or custom built one of these
amplifiers may be attached wath equal
vase. In fact, most Thordarson Amph
fiers require absolutely no changes in

[HORDARSON

TRANSFORMERS

SUPREME IN MUSICAL PERFORMANCE

Bay You Saw It in @ST— Tt Identiifies You and Helps QST

the wiring of the receiver itself, attach-
ment being made by means of a special
plug which fits the last audio socket of
the recewver.

Thordarson Power Amphfiers for
the home constructor and professional
set builder range from the simple plate
supply unit up to the heavy-duty three
stage units employing the 250 type
power tube in push-pull arrangement
These power amplifiers cover the re-
quirements for every purpose and
every pocket-book. They may be used
with any type of horn, cone or dynamic
speaker.

With a background of over thirty-
three years manufacturing quality
transformers, it 1s only natural that so
many manufacturers of receiving sets
of undisputed superiority have turned
to Thordarson as the logical source of
their audio and power supply trans-
formers The discrimnating home con-
structor will do well to follow the lead
of these manufacturers when buying
his power amplifier

Write to the factory today, enclosing
lic for the new “Power Amplifier

Manual™—just off the press

MAIL THIS COUPON TO,

inTone

ReapBigDividends
fromthisInvestment

lity

Pl '3
No Amateur ot
Professional Set Builder
Should Be Without
This Book ~

“POWER AMPLIFIER
MANUAL”

A simple, yet complete,
treatise on the subject of
audio and power amplifi-
cation, including full in-
formation on building, ser-
vicing, and testing power
amplifiers in general. Also
contains detailed specific
congiruction data on
twelve Individual power
units, with clear-cut lay-
outs and diagrams oi each,

25¢

Seand 25¢ in Cash or Stamps
for This New Book~ F

Just Off the Press!

Y ¢

Name ... .

A—

THORDARSON ELECTRIC MANUFACTURING CO.
%00 West Huron Street, Chicago, INinois
Gentlemen : ‘Pleage send me your new “Power Amplifier
Manual” for which [ am enclosing 28¢. [}
Pleaae send me free of churge your instruction sheet on the
amplifier I have checked below :
171 Singie . 171 Push.Pull ().

210 Single (. 210 Push.

» h.
Pull (1 Stagej (1. 210 Push.Pull (2 Stage) {]. 260 Single (1
Stage) [ 260 Single 2 Stage) [ 250 Push.Full (8 Stage) [,
210 Phonograph Amplifier ().

Street and No,
Town

State,




Are We Right?

You should have at least
two of them — one for
your complete 1928 file
of copies, and one for
each 1929 issue as pub-
lished.

"Keep them as a unit
ina

QST
Binder

the wire fasteners,
iinnecessary ¢ mutilate
copleg,  $pens and lies fiat
in any position,

One-fifty each
postpaid

A binder will keep wour QSTs always
together and protect them for {future use,
And it’s 4 good-loaking hinder, too.

QST

1711 Park i, Hartford, Conn.

4

be spared. The set seems to function quite
satisfactorily with grid leaks.

One TB-04/10 Phillips valve is used as
the oscillator, and two f{or the amplifier
(only one being shown in the diagram,
since the tubes are operated in parallel).
These tubes are rated at 10 watis output.

Power supply is secored from a very fine
480-volt storage battery donated by the Tu-
dor Accumulator works,

The antenna is a third bharmonic Mar-
coni, and like the antenna used by Mr.
Schnell on the “Seattle” some years ago,
was erected in the “least worst” position.
A good ground was secured from the steel
hull of the ship itseif,

The original receiver was a Schnell with
ope audio, but signals were 80 unsteady—
due to the proximity of other wires. _that
an aperiodic eoupling tube was added, as
shown. Signals are not stronger with this,
but are steadier.

Our pride in this set is the switch-over
systeni. A single throw accomplishes the
following: Changes antenna from trans-
mitter to receiver, turns off the transmitter

4
‘ &
:
K. s 0 . ez
= PR asrE T
pa i
. +
%‘5 == 8
A —— Y Y

CRYSTAL RESONATOR CIRCUIT

filaments gradnally, and brings on the re-
ceiver filaments gradually, cuts off the key,
and switches the negative B hattery from
the transmitter to the receiver,

We helieve that *L’Avenir” is the first
vessel of her type equipped with a real
amateur short-wave transmitter and operat-
ed by a ham. She is now on an extended
cruise to Martinique, from where she will
go to Tampa, Florida, where it is hoped that
many American hams will visit her. A
splendid welcome will be given anyone com-
ing on hoard.

The call XEB4WK is used, the note being
d. ¢. on a wavelength of 32 meters. All
reports and cards may be gent to the Reseau
Belge, 11 Rue du Congres, Brussels,
Belgium,

INTERNATIONAL PREFIXES

Slowly, various governments are specify-
ing the amateur prefixes to be used under
the reguirements of the 1927 Radio Con-
ference of Washington .Again, we wish to
urge upon amateurs everywhere that they
advise us immediately upon receipt of aun-
thentic information as to the prefix to be
used Tor their countries. Prefixes have al-
ready been designated for some nine coun-
tries, as follows:

Australia ......cciveiiinnreenie.. MH
Canada ...............» 00 BEaB000 M AN
LY 555606000 00000000080606000006 A

Bay You Saw It in QST—It Identifies You and Helps Q37T



[NSTRUMENTS—goIden notes
—formerly lost to radio now
come through broadeast receivers

in full tonal beauty. Neo longer
does the bass viol come in thinly
on overtones alone—no more do
the shrill notes of the piccolo at
top register die away in a shrill,
reedy absurdity. ‘The wmodern
radio has TONE!

Better hroadecasting—better
tubes—hbetier speakers—but it
has remained for Sangamo to
huild transformers to match these
improvements. And particular
attention is called to Sangamo
Push-pull transformers! The San-
gamo Push-pull Tnput Transfor-
mer has an extremely high pri-
mary inductance to secure faith-

ful amplification of low notes aund
an accurately divided secondary
insures practically identical fre-
quency characteristics. There are
Sangamo Push-pull Ouiput Trans-
formers to match the impedance
of the various type power tubes
and special Output Transformers
for dyuamic speakers.

In the Sangamo line there ave
transformers which permit set
builders and manufacturers to
produce the real tone fidelity. Are
you ready for us to send you thr
data?

Sangamo Condensers

Molded in Bakelite—un
changing value under al
conditions of service.

uxe  Line Transformers
Type AX, straight audio
awplification. list price $6.00
Tyne 13X Fush-pull Input
unit, st price ... 38,50
Pype LX-171 Push-puil
Qutput transformer, for 171
ar 230 power output tubes
for robe speaker, list price
$6.50
Type DX, same as (X ex-
copt for 210 and 112 power
tubes, list price ....$08.50
Type HX Push-pull Ontput
for 171 or 250 Power out-
put tubes to match the im-
pedance uf moving coll of
Dynamic toud speaker, st
Drice  oves.cceenaees 24,549
Type (X, same as HX ea-
wept for z1y and 112 power
tubes, list price ,...5.650
Type ¥ output vhoke io
matweh  impedance of the
various type puwer tubes,
TSt corneinnenicsns 35.00
“AY  Line Transformers
(Similar tn X" line but
with speeial eore metal
to gwe  xlighily
hefter curver
Type A srraight audio am-
plification, lst price 10,490
Type B Push-bull Input
wransforiner  for all  tubes,
list price  ........n £12,00
Type -171 Push-pull out-
put, for 171 or 250 typo
power fubes with roue
SPERREE v iireenicens $12.00
Type 4-210, same as &1
exept for 200 and 112
power fihes . JEL2.00
Type H-171, Push-pull
£mtput for 171 or 25U power
tabes [or Dynamic speaker
) $12.00
Type (3-210, same as type
H exeept for 210 and H2
tubes, list price ....318.0(
Type ¥ Plate Jmpedance
far use as a choke tn pre-
venit  oseillation  and  der
jmpedance coupied  amplis
flers, Hst.  $5.00

SANGAMO

ELECTRIC COMPANY
Springfield, Illinois

FBor 29 years preeminent manufacturers of electrical precision instrunients

Say You Saw It in QST—It ldentifies You and Helps QST
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A NEwW
RECTOBULB

!

The Practical Rectifier

to meet the exacting requirements for the
Amateur Xmitter of 1929. Whether you
use T4 owatters, the 852 or the 204A
Maximum Inverse Voltage .....70000 v
Voltage Drop (approximate)
Maximum Peak Current .....1 ampere
An Oxide coated Cathode is heated by an
internal, coil filament; this filament takes
10 volts and draws only 1.7 amps.

The plate connection is at the top and a
17X base at the bottom and fuses fur-
nished with each tube.

These tubes are IDEAL for the power
amplifier sets,
Price $10 each. Postpaid in U.8, if
cash accompanies order: avoid delay in
the receipt of vour PAIR by placing your
order NOW,
We are now repairing the following
tubes: 203a {Thoriated) $19 204A
{Thoriated) $75; WE211 (Oxide) $16.50
and prepared to give immediate service
un these type tubes.

Midwest Representatives

CHIRAD and HENRY RADIO SHOP

WNATIONAL RADIO TUBE CO.,
3420 18th St., San Francisco, Cal.

Denmark ....oceviinerirrcorasenes 2
MeXiCO ....vvnvvinnonssnnarenssss '"la.
New Zealand .........c00cesucuens ZL
Portugal .........cc.ccvn e . or
Salvador ............ «.cocinronn s ¥s
Unii‘:ed States iferritoriald ........ ¥Y

- ¢ &‘

{possessions) ......

Make = list of these new prefixes and put
it somewhere in sight on the nperating table,
You will be hearing them {rom uvow on.
Additions will be listed in this department
as fast as they bhecome known.

Belgian Section Report
By W. Keeman, Traffic Mgr.,, R. B.

DX econditions both on 20 and 40 meters
have heen very bad lately, with but a few
exveptions. During the latter part of No-
vember not a single W was heard on 40
meters for weeks! Home EU’s and A’s
{especially AG’s) were reported with good
strength, After a series of tremendous
gales which swent over Europe recently,
these contacis got slightly better. On the
whole, however, latter November was a very
bad month for that part of the human race
known as Dutch hams. Ou 10 meters
WIN and BU have heard a few W siations:
W2IN was heard on October 328 QRK R3-4
with bad QSS.

At last it appears that we will get our
long-desired licenses, only the 180-meter
band remaining closed to us. Full details
are not yet available, but will he published
as soon as the vegularions are issued.

We are now endeavoring to transfer zll
loeal phones to the 80-meter band, in order
to reserve 20 and 40 for dx work. We hope
that other countries will follow this example,

If any foreign station wants the ecoopera-
tion of Dutch hams for tests, we will al-
ways be pleased to publish his skeds in our
weekly organ. Please write to the Traffic
Department of the NNV.LR,, ;o Mr, &, H. L.
Fortuin, Vlamingstraat 37, The Hague,
Holland.

Denmark Section Reports
By Helmer Peterfen, OZ7SP

We have the pleasure of informing our
foreign friends that the new regulations for
this country have ai last appeared from our
General Directory for Post and Telegraph
Service. The regulations, based of course
on the regulations carvied by the Washing-
ton Convention of 1927, are as follows:

Frequency Bands

Kilocycles Meters
1730 173.4
1830 163.9
1930 155.4

78.3—-75.2
2.8--41.15
21.4—720,86
10.7—10.01
5.34~-5.01

BR30—3990
T7010—-7290
14020—14380
28030—29970
£56100—-H8900

Hay You Saw It in @8T—1r Identifies You and Helps @S7T



Amateur Band “De Luxe” Receiver

!

L4
geveened Grid R, F. — Detector — Tuned
h T Peak Audio—Combined with full spread
] tuning for each new 1920 Amateur Band.
I ’L A_truly Great Receiver which every Ham
will want to own. See Nov. QST, page %
The Radio Engineering Laboratories Cat.
No. 217 Amateur Band De YT.uxe Receiver
may be purchased as a cumplete kit or
elve any of the parts used in the receiver
may be secured individually. The wiring
diagram below gives full explanation on
the eirenit znd the material necessary.
The illustration on the left shows this
receiver mounted in & metal case. The
complete kit of paris includes the metal
ease and the neatly engraved aluminum
front nanel, the dimensijons of which are
9" x 19” {ront x 10” deep,
The kit price on the RET, Cat. No. 217 Re-
ceiver is $58.00. If you so desire. REL ean
supoly this receiver enmpletely built snd
tested at a slight additional cost.
- , P
£ 4 W
{ 4 AY
i 1
LN v & AN | v
L
7
» Ce
R
y N
ics
b 7‘3?; 2y
E S ree : E" _i
AN GND, ~A 09-‘ "'9& Bs +§0 guroer
LLLZL&~—0me complete set REL uz mfd. fixed condenser Ri—1fl nhin rheastal
vab. No, 1% voil kit {This mbd_ jixed eondenser RE—00,000 ohm  variable vesistance
couraing  three roils  and  the 1 mid, fixed condenser ®8—.1 meg ohm wrid leak
hasel designed to cer 250 imfd. fixed eondenser RY—500.000 opm varizble poientin-
TOA0 ang the 14,000 KG & 106 mfq. fixed rondenser
(1.02~0One  REL: Cat.  Noo IRTE 9.1 mid, fixed condenser I 1 ratio audio trans-
seenndary  tank  variable  coun- Rl—ln mm ohm metallized zrid inrmer
denser  with special  mavab! fea! T2—0me RKT. (,M No, 217 tuned
verniev  for  obtaining  full scale R'Z,R'l:—m ohm sirip  resistances k g
shrexding far each  band, K3—i0 meg ohm grid leak
W 081 mid.  Fixed condenser RRR10—5 ohm strip resistances
X S
hlA’ITTIR Band Coil Kil OMRINED Tank angd
“X —Phree plug-in cofls and Vernier Condenser—A cm-
tha  denser ofthistype isabolutels
o essential  in all veepivers which
: three popuiar are  designedtogivefull spread
atenr  channeis.  that  Is, tyuing of eachof the new 19:4
ihe 20 40 and R0 meter  bands. Imagine the enormous
hands,  The culls bave been benerits  derived hy having
iesigned o operate in ron- these  sinall channels spread out
iunction  with  REL  Cat.  over the fnl) srale of the ron-
Nu, [87E enmbined tank and  denser dial, You, no doubt,
vernier fype rendensers. Any have already realized that an
wunilar  type o condenser instrument such as this s a2
may he employed. the tank  absolure necissity Thess eon-
vapaeity of which should be  densers being of exceptional rugged construetion will he found
115 mmfds. rwaximum,  and very desirable for high frequenry reeeiver swork,
the vernier rapacity should The farke seini-variable vubacity i< ratated by meany of the
be approximately 76 mm.ds. bakelite disc. This dize may he notehed go (bat the focking de-
maximum. vire supplied will fit these notches in this manhee. it will be
The sureessfil  spreading out of earh of fhe easy i alwavs refurn the large ety fe a  seilting  previousty
new 1929 narrow  bands ean only  be  acom-  employed. The swmall vernier cndenser ix then used to abrain
plished by using these eolls in venjunction with full  spread tuning. Adjustment of the vernier condenser is
the REL condenser wentioned, This  eoil kit made from the front whareas the adjusimenr of the large tank
is  adaptable in  various other popular sbort econdenser s made st the rear. This nesi wnly he ser when
WAVe PLFcuILs. R . the piug-in énilc are ntervhanged when shifting from one band
Cat. No. 182 Amateur Band Coil Kit. Price $10.00 (o another. Cat. Neo. {87E condenser.............. Price $6.25

Have you veceived your REL 1929 booklet?

When you rebuild,

It's ready now.
be sure to do it the REL way.

RADIO ENGINEERING L.ABS., 100 Wilbur Ave., L. L. City, New York, U.S.A.
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TELEVISION

RADIO CONSTRUCTION
RADIO REPAIRING

RADIO SERVICING
MARINE RADIO OPERATING
RADIO COMPASS WORK
LAND RADIO OPERATING
BROADCASTING

AIRWAYS COMMUNICATIONS
RADIO ACCOUNTING
MESSAGE FORMS

1929 RADIO LAWS

JUNIOR ENGINEERING

subjects and many others thor-

The above
oughly covered in the best radio text and

reference book ever produced.

“RADIO THEORY AND OPERATING”
092 Pages  son [llustrations
By Mary Texanna Loomis, DIresident, and
Lecturer on Radio, Looinis Radio College.
Member Institute of Radio Engineers.
Fowrthy Bdition-Thoroughly Revised.
Used by all the Guvernment radio schools,
nearly all the radio schools in U. 8. and
Canada and over 200 vniversities, colleges
and high schools.
Flerible hinding—Price $2.50
For zale by practically all bookdealers this
and foreign countries. Or sent, postage paid,
on receipt check or mobney order.

LOOMIS PJBLISHING COMPANY
Dept. 5 -Washington, D. C.

L.ook Here Hams!

MONEY SAVERS

b k4 130 Watt Power Transforr i
khoruarson art oo volts, 11 volts?:‘:;;tgmg sméeéi

tapped and 4 volts no center . . . . . .
i 60 Henry Double Chokes, 30
£ hor&arson henryseachchoke, 150 MdA $4-95

Tbomas Andrews 20 mid, Condenser Block,
t iai4, 6,5,
1,.1 and .1, mfd. 400 voits v?rgﬁug tv?)l(t;gaz'.zf $3-95

Erla jjpon,sve resed sudio cans- &5 g5

b e s s e .
The ubove transtormer. choke and condenser
«:n'-rubmatlon will make un ideal power supply
for s cryatal oscillator,

The [ull 800 volts ean be ulilized by disregard-
ing the occnier tap snd rconnecting the iwo
suside ferminals 1o s bhridge chemieal reeti-
fier or thermionie half wave rectifier.

The vcondensers c¢un bhe connected in series
wiving i volt riking voltage. 1,000 cycle
audios are : necessity in these days of heavy
nrm.

The peak can be tuned by a variable .0005
mid. condenser shanted across the secondary.

RADI0 EQUIPMENT C€O.
: WODFW
549 5. WELLS ST.

CHICAGO, ILL.
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The waves sent out must be as iree from
harmonics and ag constant in frequency as
the state of the art permits. [lse of raw
or insufficient rectitied AC fur plate supply
and keying by spacing wave is prohibited.

Calls, in the future. will consist of the
prefix OZ followed by one figure and not
more than three letters, Present calls may
be kept unaltered, except that the intermed-
iate ED is replaced by the prefix 0Z. If a
shorter call is wanted, it may be changed
upon application for a «c¢all consisting
only of OZ, one figure, and one letter, as
for instance, 0Z2C, Applications for short
calls had to be in the hands of tthe (+.P.T.S.
before December 20, 19284,

All general regulations carried by the In-
ternational Radio Convention must be main-
tained,.

Conditions in Denmark are not so good
at present. Only Spain, Italy and the U.S.
S.R., with now and then a single British
station, are heard. 0000 to 0100 GMT
(7P.M. to 8 P.M. E.S.T.—Ed.) seems to be
the best hour for WQSO0’s,

To help Danish hams prepare for the 1928
conditions, K.D.R. {the national amateur
society) has taken up the work of calibrat-
ing wave-meters. Further, az a good many
Danish transmitters are going to have their
sets erystal-controlled, the E.D.R. iz mak-
ing arrangements to supply the hams with
crystals at moderate prices.

The Danish expedition ship *Dana” is now
in the Pacific Ocean, and has on hoard the
short-wave station 0X€), operating on 37
and 23 meters. QS0’s will be welcomed, and
reports are solicited,

The year 1929 is here; we wish all our
foreign friends a happy new year.

German Section Reports
By E. Reiffen, Sec’y, D. A. 8. D.

The DX.crowd says that conditions have
not bettered materially in the last month,
Distance QS0’s on 40 and 30 were good in
part. On 20, as in the preceding months,
the conditions were very changeable.

Aceording to the new German regula-
tions, no (ferman ham may send with a.c.
after January first, 1929, It would be de-
sirable if all countries were to set up such
a prohibition.

The German short-wave transmitters are
very much hindered by the long hours of
transmission indulged in by the broad-
casters. A favorable solution of this has
been found by a few DX-amateurs who dur-
ing the day use a low-power transmitter of
5 watts or less, which cannot interfere with
a B, C. receiver in the next room. Even
with 5 watts many QS(Q’s up to 3500 km.
have been made,

For the most part, German amateurs are
still unlicensed, but the license master is
finally in a developmental stage, and we
count on & decision being made early in
1929.

The DX-transmitters have rebuilt their
sets for 1929, and a few also are becoming




EADING radio and electrical manufac-
, turers have regarded Formica as their
source of supply on insulating parts for
many years.

Amateur receiver and transmitter builders
have likewise found Formica to offer panels,
tubes, rods and similar insulating parts that
are always dependable, well finished and
good-looking.

Ask for Formica when you buy insulation.
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Martin’s Latest and Greatest Bug

etV YVIBROPLEX

Beg, Trade dMarks: Vibroplex, Bux, Lightning Bug 5

smooth-
5 e o siesg-

working bug
on the market
not too fast,
not too slow—

i b uh't. VJV ust
Japanned Buse §17 L0 Nufad.s)
Nickel-Plated  $19 o GO

Famous
Improved
Vibroplex

Uleed hy tens of
thousands of np-
¢rators hecanae
nf ite easw and
perfeciion

[ Japanned Base $17
of sending,

NickelsPlated $19
Special Radio Bug

Equinped with Fxtra Large, Heavy, Specially
Lonstructed Contaet Points for direct$25

use without reiay .
LBe suve say gat the  (lenuine Vibropler.  The Vibroplex
ame-plate St proteption Hemit by Money Order or

reristered man,

THEVIBROPLEX CO., Inc.

Cable Address: “VIBROPLEX”

825 Broadway
New York City
NewYork

00 Pages X
300 lilastrations

Everything vou want to know
about RADIO

kvery branch ' rtardio knawledge 15 covered ‘in this
cmplete L-volume Kadio Vihrary,  bar everybody in the

rurdin feld—mechanics, operatnrs. invpectars.  service meil.
cHesmen, avners of  radin siores, Written by sueh ex-
petts as Harry B Dart, k. E, Member, Institute s

Hadio Fngineers; . H. Vo, B 5 in E, E, of the
Radio Wnweineering Dept. of the General  Flectrie Co.,
aud arher promnent  Radio Eoginecrs,  (lives you the
wnole wcience of radio o rlear, undergtandable English.
Handsomely hound, pocker-size volumes stamped in goid.
Includes  Pioture Transmission and Reception, #end the
taupen with $7.50 in check o ioney-order.

Manev back if nnt satisfied.
PR DA W e St S (. Gt k. R, S s . S o S
Internatianai Corvespondence  Schools
Lrepl, el54-C', Neranton, Pa,
foum enclosing §7.50 for which vleass send we your
tive-yolume KADIO TIBRARY, iv {s understood that [
Way rteturn the booke in Hve days and ¥ou will retund
My money if I am nop satisfied,

Name

Trotsestalerccateannas

Addregs

iuterested in the 1U-mefer rtests. The
D.A.B.D. has offered two transmitting tubes
as a prize for the first 10-meter QSO be-
tween Germany and America,.

The year 1928 is now over. We wish zll
transmitting amateurs s Happy New Year.
best DX ou all bands and a good amateur
spirit. 78 to all,

British Section Reports
By the Radio Society of Great Britain

Qutstanding during the month has been
the fine progress made on the 22.000-ke.
band.

On October 21st Mr. J.
GGLL, established the firsl British contaet
with  America, thus winning the mew
Wortley Talbot cup presented by Dr. Wort-
ley Talbot, GEWT,

Later on the same day Mr, Beott, GW17C,
and Mr. i. J. Simmonds, G20D, established
two-way communication with the States.

These performances were eclipsed on the
Tollowing HSunday, October 2%th. when Mr.
Rodman, G2FN (late AIZKT) was in com-
munication witth W6UF using only 2 watts
input!

Since that time several British stations
have been heard, or have communicated with
the States, and all ears are now being
turned to the 28,000 KC signals from Aus-
tralia.

It is found that DX signals on this band
are best between 1300 and 1900 GMT (SAM
—2 PM, E.8.T—8d.) and amateurs in all
European countries are asked to listen for
British stations calling on this band.

The type of aerial favored by our pioneer
men is a vertical antenna of the half-wave
Zeppelin type.

Crystal control is used by most of our
DX amateurs, whilst the low-power men
are either using crystal control or MOPA.
All British stations are required to have ac-
curate means of checking their transmis-
sions, and in this connection the crystal re-
sonator is found to be of very great use.
The eircuit for this is shown in the sac-
companying figure. The ecrystal is con-
nected beiween grid and iilament and
various coils and condensers uvsed to tune
the circuit to resonance. A milliameter in
the high-voitage supply will be found use-
ful. This should show 2 very small eur-
rent when the crystal is oscillating. The
crystal oscillates on its fundamental, and if
the “resonator” is coupled to the receiver
the harmonics can be picked out. The re-
sonator can also be coupled to the hetero-
dyne wavemeter and later checked before
each transmission.

Several reliable British firms have ¢om-
menced the manufacture of low-priced
erystals, and we shall bhe pleased to put
any amateur in touch with these companies.

No British stations are now working on
3500 KC. At a recent meeting of the . §.
G. B. it was Jecided to speak in terms of
frequency, and not in wavelengths,

W, Matthews,

Bay You Saw It in QST—1t Tdentifies You and Helps QST



Type BNK for re-
placing the acid
iars in_ Balkite
pes N and K
“Trickle Chargers

5000 hour type FRH
rectifier for replacing
BH type tubexs in “*R*’
climinators, Replaces
fragile 1000 hr. tubes,

VHIS new Elkon all-dry metallic recti=-

fier Type U-P-8 is so designed thatit
replaces the wet jar rectifiers designated
us Phileatron A and Phileatron AA used
in Phileo Trickle Chargers, Philco “A™

Powers and Phileco A and B combina~

tions.
¥ery simple to attach, two wires to
conneri. May be done in a minute by
anyone. No liquids to bother with—
no attention—just satisfaction.

Do not be surprised at its small
size—for in its sturdy couples are
packed thousands of hours of pec-
fectservice. Its compaetnessis one

of the reasons for its efficiency.

The U-P-8 is a fitting member of

the Elkon family of dry-metalilie

Type ¥ Tupering
Charger. Maximam
chargingrate l amp.
Dry. No moving
parts. Long Life,
tdeal for dynamic

apeakers.

Type B for re-
placing the acid
jars in  Balkite
Type J chargers

rectifiers.Visityourdealer today.
)
Type M-16 for re- s ELKON’ Inc. o
placing the recti- Division of P, R. Mallory & Co. &3
fiers in 11 makes 350 Madison Ave.,N. Y. (. ]
of "A” Eliminators i prTe TR _»? 3
and 3 Ampere i % Ampere Charger. = §
chargers o Dry, noiseless, no g
moving parta. Has e
tapering feature— 4 g
fong tife. For radio & &
or suto batteries, - 5
IX o
Dry. high-capacity v
condens- P
ers. (,Ifn-@ Q sy
pacities = . 5.._.',"
from 750 32638 .
to 2000 E- TN
micro- ~ '5 e
PN
o o~ farads. $F ¥
‘ f = e o0
Not a musie lesson but one of i - BN
the many aceurate processes A @ FF vy
—~ o~ E N
: AR E N
L

of testing Elkon rectifiers

Type Vod for re-
placing the rec-

tifiers in 6 makes
of trickle chargers
WITH ELKON RADIO PRODUCTS
T3

MORE RADIO HOURS
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mring 1928 Hardwick, Field, Ine. built
the hest resistors hrams and materials
could produee. If money ean buy a betier
Fesisior in 1929, Hardwick, Field, Ine.
promise tn produce it.

That is why s0 many lsading manufae-
turers are buying the Har-Field Resistor in
inereasing quantities, They rtecognize
unusvual dependability, a constant
codeavor to bhruild the perfect resistor.

Bome of the more prominent concerns

now using Har-Field Resisiors are listed
helow

i"‘i;-ﬂm, Tinion Stramberg-Carison
‘Felearaph Lo, Tel. Mfg. Companv
dencen Radio Mg Uo. porger Radie Corp,

sulitdors  Eleetrie {5, . 4
Satmsan Flactrie 6o, American ‘Transformer
Company

f'hiladelphia Storaee N
Fansteel Producis Co.

Hattery ('o,
¢ olonial  Radin  {‘orp, Fenith  Radie Carp.

Tell ug ahout the resistor you want. If we
vun’l supply you from our standard range
we sholl be ylad to make up
e for you with priceg

HARDWICK, FIELD, INC.

SALES OFFICE FACTORY
22 Grasnwich St, = 215 Emmnet 81
HNew fork City WIRE-WOUND Newark, N. ).
< RESISTORS
L R (SR AT SN XN A

A AR Sy ST Y AT

m romise for 1929

YAXLEY

Radio Convenience Qutlets
Cable Connector Plugs
Rheostats Potentiometers
Jacks Switches
Resistance (Units
For grester convenience in
CROPIVET W on and de-
nendability in se1 construe-
tion make av your list of
id  mecesanries from
iew  Vaxley Cutnlog,
Hend for it teday.
YAXLEY MFG. CO.
Lept. §-9 5, Clinton St.,
Chicago

ALWAYS
UP.TO-DATE

Issued quarterly, Marech,
June, September and De-
eember, bmgle copies .S,
and Canada $1.00 (Foreign
$1.10). 25 rlv subserip-
tion $3.25 tForelgn $3.50).
Amateur and Commercial Stations from
%3 different countries.

Radio Amateur Call Book

508 So. Dearborn St., Chicago, Iil, U.S.A.

~3
EEN

D o A LS LA A S L e AW g

Calls Heard

(Continued from Foge 83)

<h-9xf eh-fxg ei-lzo ei-lzy ci-ldr ai-1fe ei-lop ei- lcmm
Imm ei-lde & Lpo ei-las ei-lss ei-lxy ei-imx ej-7
e-TIL ej-Too ei-Tww ckedvt eck-4af ek-bkg
ek-dyne ek-4uak eok-dcy  ek-4hf  ek.dabr
ek-dndi ek-4xy wk-4ia ellnla eldalg ci-la%b em-s
em-smuk  em-smxr clo-smxs  ea-smxh  cla-gmus
EM-3MXN sM-sMUe sM-Bmzy sm-smug en-pflx en-<oga
en-odj en-owim en-oax en-vex en-0zf en-oaf en-ohi
en-00pa en-owgw co-i8b ep-1bv ep-lbr ep-lbs ep-inn
ep-lae eg-da en-an er-brr ev-Baf er-Bll wr- -5l ew-leo
ex2nm  es-24k es-bnl es-3de es-Bdmt
es-2nai es-7dj es-Znap es-8da et-tpkv ei-
ai-tpzz et-ipim ei-tpar et-ippd ci-fpa ei-tpam et tp;u
et-le et-2as ei-8cx ¢i-Bpp et-3uy et-8va eu-lop en-Zwg
eu-2dq eu-2bkh cu-Zem eu-2ed en-Zerb eu-Zas eu-2bw
en-3kae eu-3am cu-dah eu-Bay eu-Bhe eu-Bar eu-bal
eu-6am eu-Tkad eu-saa cu-9ad eu-9kab eu-Yam en-9ac
ex-1zf ex-lww cx-las zey-ydm xev-rdq ai-2Zbj ai-2Zbi
a0-2gq au-8an ay-Tkad fe-2dd fi-ita fm-gkr fm-8ax
fm-Brit fm-skf fo-9wa fr-8xzl wlax wirr wiajh
wianq sa-3de sb-iah sb-lie gh-Tar sb-ibs su-Ban zl2chb.

C. Conte, 24, Allie du Rocher, Clichy sous
Bois, Seine ¢t (ise, Fronce

wlabd wincu wiafl wilage wishv wilajx wiakm
wiara wiawd wiaxg wiheg wibhs wibke wibl wiblf
wibux wilcijh wickp wlemf wiemx wienz widi wigh
wlgw wlic wlii wimo wimv wiom wirf wisj wisk
wilxf w2adb wiach wiafv wiagh wialu “Jann w‘.anq
w2agk wilase wilass wlatg wlanb w

w2azk w2baz wZbbe %‘th wZhdh E
wiarb wzcm wiexl w2dh widl wifs wije wikx w amd
wars wism wWif wltp wiiy i wilaem wiafw
wiag w3ahl wiaib wia wipf wie
wisz wlut wiaau w ihx vﬂhr
winf winh wiob wiqz witu wiux
wdabw wialy wSaxx wShib wibox W
wlcew wlcke whenh wheng wient wxexd wkdzl W‘*dke
whdme widne widod widps wrdea wies
w3sh wivb wiabu wiacy wiaid wiapy
®9che wlcrd wdey wices witdsq wief woef: Guz velad
velba he2bg sa-de3 sa-daqd sh.lah sb-iak sh-thg sh-1bl
sb-ibr sb-ibs sb-lea sb-lek sh-ide sb-Zag sh-2az
sh-5bf sb-Baa sh-Taa su-¢ak.

W3SLRB, Roger W. Clinp, Hagerstown,
Maryland

wlafb wiahr wibgq wibld wihj wija wiblg wichk
w2l wipa wirg wlacq wiaip wSanq vmap wiauno
wdawb w3blp wib'z wibnj 'Mn,v whni wisn wist
wdajk will wdaf wdue wivt w ikh whom
wlaky w3arx wxbgp wRbhf wihj vibpd wibpr
wibuz w3bvn wihzn wiefy wRexn
wlczw w8dbn w8dpi wirm wixe woain wdamv wibwli
wofdj.

WLAJY, Arthur F. Hill, 1504 Wilmer 4ve.,
Anniston, Ala.

whae wham whay wéuf whabg wéakb wéadw wiapd
wiatq wiaye whazy whben w6bhy w6bpm 1k
wobub wébvs webzs wéegq woch] whehy wiehy woeih
wicin whenn whetx wies] whcur wihcut wheyx wéddn
widmg wldnm widpa widpo whdpu whdvd widwn
wédwp wo6dyo wédyu wiean woeau woehbn woefe
whehe whchi whell wihd wibo wibx wiex wiey widd
wikf willp wits wTwl wiabh wtarj w7adji wTasu
w7ach wiajz wlamx wiant w7aoa f{l-lab kiasn
nh-ing nj-Zpa nm-lg nm-Y9a nn-Tnic nn-cab br-Zea
nr-ge nq-2ig ng-2kp na-bay ng-5 na-bry  zi-Zaw
se-lag se-law ze-lej se-1dr se-Zah se-2es vedbm vedch
vedes vedfv veihh vedgm vebbk vebcj.

WSCMR, Edward Naw, 2009 F. 37th St.,
Cleveland, Ohio.

{20 metersd
whoem wébam wiaat wiiy.

{40 meters)
whadg wlawy wihcha wédea whdrb wadyi wéui
he-idp he-lem fn-3jn nn-inic nn-Tnic ny-2eo nag-Hay
na-5f1 nr-2fg  oa-2hm  on-8gr oa-bhe or-Til oz-Zzo
sb-law sh-lca sh-lab gh-Tah se-1dr se-Zen vetfv ya-1fm
26k glky mid Injl oid oxva rwx sex ajb smia wfab
wiat wsg wwet xal xda xwab.

20 meters)
whasi woesw wheuh wiczr widog wbno woql et-Zx
em-2jt veifv veddk vedgm vedhh sb-lem.
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FREE

— A booklet of
Helpful Hints for
Better Transmis-
sion and Reception

WOR!
NG 0“‘2‘,\ FORE-
““‘!!;"“ v Ay

HIS Booklet discusses facts that are important to every

Radio Engineer and Amateur, explains why good insula-
tion is essential, and gives data on correct insulators for all
types of transmitting apparatus and receiving sets. A copy
should be in your file for ready reference.

The PYREX" Insulators illustrated and described are the
onesuniversally recommended forhighest electrical resistance,
strength in mechanical tension and the chemical stability for
everlasting dependability under climatic and destructive ex-
posure.

The PYREX line includes antenna, strain, entering, stand-
off, pillar and bus bar types of every desirable size, such as are
used by the big broadcasting stations, U. S. Lighthouse,
Coast Patrol, Lighthouseand Air Mail Services, Commanders

Byrd and MacMillan, and exacting Amateurs everywhere.
* ‘Trade Mark Reg. U, 5. Pat, Of.

O T R M G N M D O D G O W N

|3 COCRNI.INGNGI&ASS WORKS, Industrial and Laboratory Division,
k orning, N. Y.

Get the BOO let Please send the PYRE X Radio Insulator booklet.

by mailing the coupon

and get PYREX Radio

Name _ _ .
Insulators from your Print name and address
nearest supply house or
if necessary directly
from us. Address =
QST T T
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E-‘ROST'W!O FROST-RADIO FRUST-HAMO FROST-HADIC FROST:

! FROST-RADIO §

==
2
2
-3
©
m
e

Built of finest guality
materials su as to de-
liver 1009 aatisfaction
for ham  use. Solid
back, carbon  button
Lype. Have unusually
sensitive  microphones
which  reproduce  all
uudible frequencies with
preab fidelity and
irueness of tone. Sup-
plied = complete  with
gupevior guality tinsel
cords.

Na. {68 Hand

Microphone ...... $6.00
No, 159 Desk
Microphone ...... 38,75

Ne, 157  Pony
Arm  Microphone
for wall or panel
mounting  ....... §4.50

HERBERT H. FROST, INC,,
Elkhari, Indiana
hicago San Francisco

ERSSTRADN: FROST-RASIO FROSTRADIO FROST-BADID FROST-BADI) FRORT-RADIS FROR
asoud omvil-150uJ orgvilagou) oavilasond oiavl-1sona olavy.

FROST-RADIO FROST-RADID FROST-ADI) FROST-RADIO FLOST

~

Precision power resistor.
Bpeed control for small
wiotors. Push-button ac-
¢elerator,  Sturdy  iron
ease.  Ample heat rvadia-
tion. Protected terminals,
Neat. Handy., Safe,

for Television

Whether you are or are not interested
in telpwsmn, vou have real use for
this Speed Control Clarostat. It's a
wow! Handy, compact, simple, practi-
val. Handles 80 watts without flinch-
ing. An ideal line-voltage control. A
fine heavy-duty resistor of any value
from 25 to 500 ohms. And it only
represents other members of the
{'larostat family.
]};7 . Tor anr dope on (larosteis and how to

rite:

use them. O ask your live-wire dealer
ta show you the Cigrostat line,

CLAROSTAT MFG. CO. INC,
Speciulists in Rodie Aids
283 N. oth St Brooklyn, N. Y,

—CLAROSTAT

paT. OFF-

Technical Information Service
Rules

1. Before writing, consult the Radio
Amateur’s Handbook and your files of QST
Nine times out of ien the answer will be
found.

2, Number the questions and make a sepa-
rate paragraph of each one. Make the
guestions as brief as possible,

3. Write on one side of the paper only
and use & typewriter if possible.

4. Make diagrams on separate sheets of
paper and fasten them fo your letter with
a pin or paper clip.

5. Print your name and address in full
on each sheet of paper. A return address
on the envelope is not sufficient, as the
envelope is destroyed by the office manager
a8 soon as the letter is opened.

6. Keep an exact copy of your guestions
and diagrams and mention that you have
done so.

7. Do not ask for opinions on, or ¢om-
parisons of, business concerns or their prod-
ucts.

8, Enclose postage for the reply but do
not send an envelope, [t is more convenient
for us to use our own en elopes with our
stationary.

Address all questions to the Technical
Informatmn Service, American Radio Re-
lay League, Inc., 1711 Park &t., Hartford,
Conn.

B Stray s

Calories vs. Kilocycles

Dick Hilferty. formeriv “DH” of W1FL
now of the staff at WHD, and Miss Kath-
crine Finnegan of aneapuhs and Grand
Forks, North Dakota, were married in New
York City on New Year's Day. As Mrs,
Hilferty is a dietician of note, we know that
the future “midnight meais” will be well
worth participating in.

WBHATZ is enthusiastic about the idea of
putting the receiver key and power switch
within easy reach of his bed so that the sta-
tion may be operated from the snoring posi-
tion. For amateurs who have little time
to operate during the day or early _cvening
it permits sleep to be lost in favor of operat-
ing with a rninimum of dl‘:u;mfort. On
these cold nights. when the air is so full of
interest, the scheme certainly results in
more earlv moruing international work than
would be the case if it was necessary to get
half dressed and sneak out to the shack.

The mrmula appearing on the chart on
page 27 of the December issue contains the
term “V?’ which is not included in the tabu-
lation. This should be “r®, Ii, of course,
has no effect whatever upon the accuracy
of the chart itself.
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AC Electric
GEMBOX

The & tube AL Electrie
SHOWBOX—$80
vienuine Neutrodyne eircuit
~—push-pull auwdio amplint-
cation with two 171 power
rubes ou lust stage—ftrou-
ble  proof Mershon con-
Jdenser  supplying  full 180
vults  UONSTANTLY -
modern  illuminated  dial—
{7 tubes, radio, detecior,
awdio stages and 1 rectifier,
% in atl)—operating dvna-
mie type puwer speaker—
unbeatable in  pertormance

aud value offered—E50,

Grosiey Battery Typs Sets
cmbody supcrior ativantages
of new AC models.

The & tube BANDBOX
wperates the DYNACONE,
new (rosley dynamic type
speaken  Price $55.
‘The 5 tube BANDBOUX Jr.,
is & «ry cell set very wasy
ot bhatteries and operates
tond speaker, Price $35.

ANt
“when 1\119§’o‘$amg are

g gponsol'ed"'

7,

DYNACONE
£)!

~91ves no condenser trouble

The higher the voltage the hetter the reception. Crosley has designed this set
to stand maximam pewer supplied CONTINUGUSLY. Celebrated Mershon
Condensers used iu the power supply section do NOT BREAK down. If they
should be punctured they are self-nealing. Paper condensers constantly break
down aﬁc} the only safeguard is to reduce power which reduces enjoyment of
your radia.

operates power speaker

The popular dynamic quality of radio reception is attained in the new power
CROSLEY DYNACONE. This speaker like its predecessor has created a
ir d d dh of its wonderful performance at so fow a price.
The range of true notes on this new speaker has been greatly increased over
accepted standards.

.uses famous Neutrodyne circuit

This well known and preferred radio eircuit is introduced into this inexpensive
radio that you may peossess the BEST possible apparatus for receiving radio
programs. This with other Crosley feaiures permits you a degree of selectivity
and sensitivity that many a radio at twice and three times the $65 price of this
wet will never have.

embodies latest radio improvements

Modern illuminaied dial for dark corners—is easy to read especially these days
of hunting about for station reallocations. The rich goid highlighted brown
case is both an atiractive container and an efficient shield. Everything about
this amazing set is NEW, UP-TO-DATE! ¥Enormous demand—mass preduction
—siraight line assembly—enables Crosley to iop the radio werld with this
unmatchable value this season!

THE CROSLEY RADIO CORPORATION
POWEL CROSLEY, JR., Pres.
Prices quoted are without tubes.

Montana, Wyoming, Colorado, New #exico
and West, prices stightly higher.

£3
.

Diepartment 18 Cincinnatj, Ohio

THERE
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Individual —- Independenf
Speaker Volume Control

The (entralab Con-
srant Impedance
Volume Control is the
only unit that allows
s number oi speakers
operated  from  the
same amplifier to be
eontrolled individually
without affecting the
other speakers in the
cireuit., Tt is a dual
resistanee unit  with
ane resistance shunt-
ing the spenker for
volume countrol and
the other resistance
in serles  with the
line,

Adjusting the knob
vaties bhoth resistances
su that while one short eircuits the speaker to cone
trol volume, the nther resisiunce is added to the line
maintaimng & consiant impedance.  Easy {n install,
smooth und efficient in operation. Send for inter-
wsting  booklet of picture and wiring diagrams,
“¥oltage and Volume Controls—Their Use™

Constant Input Resisiance
List Price—§3.00

Central RadioLaboratories
18 Keefe Avenue

Milwaukee, - - - . . Wisconsin

=

O &

) &‘;“‘Strﬁvs;@

In the October TARU TDlepartment, on
page 51, we ran a photograph of station
ZL2AC, and stated that it was owned by
Mr, Sydney Strong. The photo was indeed
of ZL2AC, but the station is owned by Mr.
Ivan O’Meara, and not by Mr. Strong. We
regret that this error occurred.

[ P

Experimenters’ Section
(Continued from Fage 51)

bend so that in case of an aceidental turn-
ing backwards of the scape wheel, the pin
will lift it going in either direction and
avoid damage. Adjust the gap to about
0.005 inch.

The pin should engage the V on the wiper
at the beginning of the drop and it will

then hold coutact while the tooth rides on
the locking face of the pallet until the pen-
dulum swings to the cnd of the are and
returns to the point where the tooth un-
locks and enters the impulse face of the
pallet. This will give & sustained period
of about 1/% second duration which will
make a distinctive mark on the graph
through some suitable wiring arrangement.

The current through the contacts shonld
be of the order of two or three milli-
amperes and not more than 1.5 volts should
be ecmployed to avoid any welding wifect
at the contacts.

The reason for using two springs is that
the oil on the pivots may sometimes act
as an insulator to the weak current and,
again, the electrolytic effect is not good
for the oil,

Ten years ago, such a contact was put on
a gauge here, operating through a seusitive
relay to sound an alarm and it is stiil fune-
tioning.

—={yeorge N. Engert.
COUPLING TO THE MONITOR

Our old friend Herb Walleze who is get-
ting to be a regular contributor to the “X”
Section suggests the method zhown in
Figure 8 by means of which the phones do
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A NEW CATALOG
JUST OFF THE PRESS

0(/ ME
Who Buy RADIO/

By making your problems
our problems. we know the
service you veguire—and to
render you such service the
entire Allled organization is
dedicated—rto  give wyou the
service you have a right to
expect. Tremendous stocks, ‘

orySale]

PRE-INVENTORY SALE featuring some of the

most drastic price reductions of the season. OQur-
# tremendous stocks must be reduced. Prices have been cut
8 to the bone., FKEverything in our large stocks of radio
# merchandise is inciuded. You will marvel at the remurk-
t able values. Now is the time to buy. A new large cat-
' alog, featuring these remarkable values is now ready.
Every radio enthusiast—every dealer—every set builder
should send for this new catalog—quoting lowest wholesale
prices on everything in radio.

SET BUILDERS! RADIO DEALERS!

Set Builders, Amateurs and so called “Hams” will | The live radio dealer—the man who keeps pace with
de.ight 1n the unusual variety—and remarkable values | the rapid advance of radio will find much of real
that are offered in standard kits and parts. Tremend- | interest in the Allied Catalog. New A-C Hets, D-
ous stocks—rveal organization—prompt shipping ser- {| Sets, Dynamiec and Magnetic Speakers, ielevisien
vies all combine to make Allied your ideal souree of | equipment. in fact everything that an impatient radio
supply. pubiic is demanding.

LOWEST WHOLESALE PRICES

Allied Service will prove a revelation to you in what radio service
ean really be. Allied Executives backed by years of training in ‘
radio are practical men. They know radio, Their vast experience
has builé up around them an organization trained to serve.
Months of effort have built up here a tremendous reserve of
stock that makes for prompt shipments: and this stock is new
stock comprising the secasons pick of such prominent manufact
urers as Silver-Marshall, Tyrman, Acro, Hammerlund-Roberts,
ete.

You Profit When You Buy Right

Buying right is half the battle, From the small set builder to the

large dealer, your suecess depends upon gauging the public pulse

A of radio and in buying right. FRveryihing that is new in radio—

Py C the jtems the radio public is now demanding are here. ready for
. your call. Write now—the catalog is free for the asking.

remarkable values and a real
desire to aserve. all combine
o make Allied your ideal
source of supply.

ELECTRIC SETS Write for Catalog Noq}

Allied offers you & new—complete line of

A-C Receivers, available in either chassis k] -
form or in a wide variety of beautiful
wottsole models. Prices range from $32.95
to $199.00. Dollar for dollar they stand

out as one of the season’s leading receivers.
fingineered o unusual perfection they of- C 0 R p R A I I c N
fer you features found only in the highest !

priced sets. 711 W, LAKE ST., Dept. P-3 CHICAGO, ILL
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BOUND VOLUME
XII of QST

TE have now a limited
number of copies of
Bound Volume X1l of QST.
%ol. XII comprises the en-
tire 1928 series of QST.
This volume is made up of
two books or sections, each
containing six issues of QST
This volume is handsomely
bound in red cloth and with
gold imprint.

The complete volume is
priced at $5.00, postpaid.

Better act quickly—only a
few copies available.

QST

1711 Park St Hartford, Ct.

Arcturus No. 127
| A-C Detector

ARCTURUS

] A-~C wonG LIFE TUBES
i ARCTURUS RADIO CO., NEWARK, N, J.

not have to be continually switched from
the monitor to the receiver and back again.
By connecting the filament of the monitor
tube across the six-volt starting relay, the
monitor iz automatically turned on with
the tranmitter.

If a high ratio audio transformer is used,
this arrangement will not reduce the
strength of incoming signals. It does, how-
ever, reduce the strength of the signal from
the monitor when compared with the method
whereby the phones are transferred from

BY
FIGURE 3

the veceiver to the monitor although this re-
duction is not ut all damaging. The time
and trouble saved in switching over from
one to the other more than compensate
for any loss in monitor signal.

He also suggests that one of these E210
Bradleystais that may be obtained for about
$1.60 makes a good field rheostat for the
small motor-generator and costs about &15
lesz than the regular job built for the pur-
pose.

REFLECTORS

Commenting upon the short note con-
cerning reflectors, we received the fullow-
ing from W. . Wagener, W6BEZ:

“A vertical half-wave antenna will radi-
ate energy equally well in all directions and
if a similar antenna is located parallel to it
and & half wavelength from it, it will ab-
sorb some of this energy and re-radiate it.
Because the second antenna ig a half wave-
length from the first, its induced current
will be in phase with the current in the
first antenna. This will result in best trans-
mission of the combined energies of the
antenna and reflector in & broadside direc-
tion as e¢xplained in previous articles on
directional antennas.

“Consider th: case of two wires close
together. Tet the current in the first one
be increasing. The magnetic field will be
building up about this wire and cutting, as
it does so, the second wire. The induced
current in the second wire must be in such
a direction, that its magnetic field will op-
pose that field which is responsible for the
induced currenit. This is the fundamental
principle in the generation of any current.
Obviously then the two magnetic fields will
be 180° out of phase. If these two wires
are so close together that the time for the
magnetic field fo travel from one in the
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$4 Bradleystat No.
E-210,Special $1.60

General Radlo Type285 * 45 VESEY STREET
NEW YORK

densers, double
spaced for trans-

Cardwell con - 3 45

mitting, .00025 cap.
Audio New York’s Headquarters for e

l;frlal:sf%rln;er ' Transmitting Apparatus

eal or n 4 o ®
ven ;}ﬂp!}iﬂcgtio:. ) When in Town Visit Our Store BEverything in
'vpe IR5-H—8 1o
Type 85-1—45.7 10 | Full Line of Acme -« Thordarson -~ Jewell ~-Flech-
1?3; 2.\%5-1,,——2 t:) i theim -- General Radio --Signal -- Bradley @arhm?ll

pistgow |, $2:95 SPECIALS In Stock

Belden braid 47 wide: ideal for shielded grid tubes. {i .06

Marked ERY binding posts; reg. 15¢ spevial each A5
Pacent DeLuse Neo 124 [honoves—The electrieal pickun: - .
Tist $13.30. Special 750 No. 12 Enameled coper
- . N wire, any length, ft, $.0
teneral Radio 217D .001 cund. pizin or with vernier {.75 No. iU Enameled copper
31 Mesen Telegranh Key . .%1.45 #15. imported German hesd sels: ¥ery semitive 5.45 wire, any length, ft. 0134,
\‘(znal Ruzzer Ret dinternational Honeyrulab  Coils  usmounted, .l sizes in stock Ly prire. (donuine Hakelite PPanel
ade on Rasehoard . ....... $2.45 $2 Signal Corps adjustable atin micro-transmitter for i 10x14%%4 . .. ovaan. 1.50
patel  mounting 245 [aidwin phones iype €
Televisinn disks as specified $9 Dubiler eondenser, 4intd; o0 v. D. €. working type PAir ceea i . 595
in QST speeial . ...$1.95 unz; timited quantity 245 Mvers 86 4ig volt Det,
£3.50 Dubilier Cond. 2mfd: 6u0 v, D. G, L45 o Amp tnhe, complete
e LePransiottting mductances.'ner set 8.80 with mounting clips .95
Aeme 500w, plate  trans- Rristol 50 Henry ihoke 2.75
;fo‘rmmn [on0-1800-2000  each
sude  of G20 .
‘{cmp‘” ,;e;"i"f '?,2,\5,:,:}[“?_ Pyrex Low-loas V.T. R. C. A. socket] porce-
225-510 ‘earh  side of centre sockets, each 39c. Iain base, meatai top 50c
2'm. .114? 'Zdrn windings of
4 v. vacht side of cenire tap, H
g5, General Radio Ward Leuwnard Resistance
f‘ll?iml‘h(t W, )'32 f{llenrz (?nkle. 8 By Pass Condenser $4.75  Hst-G3%% ineh long—Xiile
b st -~ 130 M A, single Eov TP L0t
$14.40; also  otner 5 at ¥, Tdst, Tested at 500 v, D.C. an - ‘7,"" - f‘.""” = LD 2
Swerind prices, Tdeal for Filament By Pack Anu=11000 shins: rui be used

NEON gii%s

siade by (tenmeral Idlertric
L, tepe (3 30, standard

ACM POTENTIOMETER v LE
A combined pmorﬁgAT - ACM RATIO

’1(1‘0“"“ Rh;"' 100 b t A F. hase, 101 uses, as mustrnt‘:g
i ohin rheo-10 ahin ol in O May iwate page |
90 ohm rhes-luG ohm pot. TRANSEORMER Trice only .. ves o850

S0 ohm rheu-300 ohm pol.

TWIN RHEQ  for  low £ ) L .
olage tihes. st $3.00.  Sporial ewen B5c |Recommended for short wave C.W. re-

ception exclusively. Has sharp peak—

RANSFORMER |®ives excellent resuits. List 2 75 M
ACME T - price, $7.00 each. &pecial 5 TRANSFORMER
\\111 carry K oor 7 =327 AC. tubes fapped
d Hedtn volte,  Lasr %600,

Listed at 35.00. The aEeX
universal t{ransformer for 3

Huper Het. 30 K. C, -
Limited quantity at $1.10 VARIABLE

WIRT Full Wave . FILAMENT
Cone Speaker | 1 RANSFORMER T

CO L | e 19| FORMER
DRUM ype ") :v . ceondary voltages 120
TYPE $8'50 volts (with centre tap) 7.5 v. ©.5 Vil 125 wurr—it0 yoft—iiic. Papped st 47

i ¢ a 28 A 10-13-17-20-24-%0  volts, Limited auan-
Reg. $25 ‘Mamm“m current 200 MA. 25 Amp. tiry  List $18. Speial ool 54,45
2.5 Amp. Price

French Hand 13.50 G
MICROPHONE $

Listed at $10
‘ Nickel Silver

General Radio—200 watt

General Radie Ny
e .

Two inch space wound

Wige 5 o 25 e
Hamm., inductance No, 16 d. ters, list

1)
. special $15.00

Finish s. c. green. Special
Viuleanized price per inch ..... 35(3 Wecarry the largest
rubber handle, stock of
MAIL ORDERS FILLED SAME DAY R
A wonderful 10% Must Accompany All Orders GENERAL

RADIO PARTS

in the countiry

buy $6'25 PLEASE PRINT YOUR NAME AND
at . . . ADDRESS PLAINLY io AVOID DELAY
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For Power Amphﬁcahon
Select from Successful Parts of
the 1928-'29 Season

FOR USE WITH UX 250 TUBES

No, 7568—Transformer for fu'l wave reciifieation us-
ing 2 UX 281 tubes io supply B and C
power to recsiver and power for 2 UX 250
tubes .. i i, $13.50
No, R529—Transformer similar to No, 7568 with the
addition of ¢ Jow voltage windings, one for
226 tubes and the other for 2237 tubes wo
that you can build a power amplifier for
Mther radio receiver or phonograph pick-

............................ $16.50
No. 6551—‘)0\1519 Choke, for use with above irans-
fOPMers. o oviviiversrinirronsiass $15.00

D-a00—'ower Amplifier Condenser Umt . $16.50
D-307— A Condenser Block, used in connection

with D-600, o niiiiirneeen £10.00
No. $177—Straight Power Amplifier Output Trans-
T o+ T R RN $12.00
No. 1176—Rame as No. 1177 hnt of TPush Pull
(LA H 8000080 0000880000000006 .. 812,00

CUSTOM SET BUILDERS

YVaur srade will ger the hew from  zeiy  built up with
tnese 1'aris,  Diseounis  vuoied on reouest,

Dongan Eleciric Manufacturing Co.
2999-3001 Franklin St.; Detroit, Mich.

NSFORRERS of MERIT for FIF)

CODE LESSONS FREE
With the Tm Cods Aot s

CODE INSTRUCTOR  instrantions 1o “pae

instructions for be-
ginners of advanrced
students. Code les-
zms  rererded i
atrong, Wasod- m d
reeards make o
ihing simple nni
lear, When you own
Teleplex ji's like
having &n £3purt
obwrator in your
nhorme.  Sends  mres-
SREeR, radiograms,
ete. —reguniar code
traffe  same  ax  an
nperatgr wonld, En-
dresad by
.8 Navy
and leading
&= chools.
Thotroughly
tested ang
guaranteed
Write  {or fdescriptive
literature. prices, eve,

Silent
‘;hon')fraph

Elec:ions, foothall games hig Natmnaﬁ eyent
§ will baosr radio husiness this vear, ot build
B ars will reap s rich harvest, Barawtk acrvice wilt
i makayr.money, Bverything in A-C sets,short wave,
i televistan. narts, upplies. ~ Warld's Inrgest radio
R stocks on hand, Drdars ahmmd same day, howsst
# rock ™ whalesain otic
Wrrle Jor Frae “Feadio Catalog

BARAWIK CO iz camel sSiay

CHICAGU, U.S. A.

other is negligible, the current induced must
be 180° out of phase with the original.
“If these two wires are the two half-
wave antennas and the first is carrying a
rapidly alternating current and they arve
spaced such a distance apart that the time
for the magnetic field to travel from one

7o Set

s

/,f‘”
;’
\\

"'“--__...

MIGURE &

to the other, which it does with the speed
of light, is the time required for one half
a cycle, we have the original set-up of two
antennas at a half wavelength apart. Hence
the magnetic field which has arrived at the
second antenna or Tcﬂe(‘tul‘ lags by half a
cyele or 180° the magnetic field which is
just leaving the firsf antenna. Adding
this 180° lag to the 1R0° change when 2
current is induced in the reflecior, we have
360¢ or one vomplete cycle which means
that the currents in antenna and reflector
are in phase.

“We see that whenever a magnetic field
cuts a wire and induces a current in it,
a change of phase of oune half cycle or
180° must be allowed for.

“Consider now the reflector wire placed
one quarter wavelength behind an antenna.
For the magnetic field to travel from the
antenna to the reflector requires one quarter
cyele or 90°; for a current to be induced
and re-radiate n wmagnetic field requires
a half cycle or 180° change of phase and
for this re-radiated field to return to the
antenna requires an additional quarter
cyele or 80°9. Hence the total elapsed eifec-
tive time is one whole cvele or 860v. Thus
the two fields will be in phase and their
energies will add to give increased radia-
tion in the direction along a line from re-
flector to antenna. In the direction from
antenna to reflector we found the two mag-
netie fields to be always 180° out of phase.
This latter fact Will he true no matier how

placed, and so a resonant wire anvwhere
will aiways weaken the field behind it.

“From the preceding paragraph it is ob-
vious that in a parabolic reflector, the dis-
tance from the antenna back to the nearest
reflector wire must be a quarter wave-
length. The parabola will then be built
with this as the focal distance. Hence in

2 : Bav You Saw It in QST—It identifies You and Hnlm Q*”[‘
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ITROHM Transmitting Grid Leaks and Rheostats now cover the

entire line of transmitting tube circuits.

amateur products are reduced materially.
Vitrohm Transmitting Products. ¥If you have difficulty in obtaining

them, write us direct.

TThe prices on these

TYour dealer should stock

CATALOGUE — MAX, TUBE

NUMBER PRODUCT RESISTANCE DISSIPATION CURRENT RATING PRICE
507-2 Grid Leak® 3000 ohms 44 watts 90 m.a. 100 watts  $2.00
507-3 (irid Leak® 5000 ohms 200 watts 200 m.a. 1000 watts 2.80
5074 Gnid Leakt 50,000 ohms 200 watts ol m.a. 1000 watts 6.50
307-5 {yrid Leakft 20,000 ohms 200 watts 100 m.a. 1000 watts 4.25
507-51  Grid Leak~ {0,000 ohms 200 watts  135uvna. 1000 watts 4.0
507-66 Grid Leak®* 15,000 ohms 200 watts 120 m.a. 1000 watts 6,00
507-63 Rheostatt™ 50 ohms 50 watts 1 amp. 5.50
507-59 Rheostat*t 20 ohms 80 watts 2 amp. 3.50
507-83 Yheostat® ) 12.5 ohms 60 watts : 5.50

* Center-tapped
DeForest P or R, C, A, 852 Tube
Le Forest H Tube

at SM—10M—ISM
. A 852 or DeForest P Tube

10
+* For I’rxmarv Control

*f Filament and Primary Control

Ward Leonard(q;ecfnc Company

37-41 South Street

Mount Vernon, N. ¥.

4

Television Products.
A Television send- RAYTHEON MFEG. CO
g ube In hard T endall Square Building
Jfilled types. Cambridge, Mass

. Raythe @nv"

ThlS name represents leadership in tubes
for television broadcasting and reception.

Cgg’ Correspondence is invited fromm -
Ibto.vcen arnateurs in regard to Raytheon

. .
KinoJamp
The Television receiv-
ing tube adapted to all

systemns. Price 47.50.

We invite {inguirfer from manufasturers, iobbers. deaiers,
ete, o our IMPROVED 2 burton strerch>d  disphragm
mwrnphone At B87.50 we firm'y believe this to be the finest
vaiue  in high-grade 1mico hones  for  Broadeast, Publio
Address, E’houograph Recording, and other exacting useg

Ask for data  onr our broadeast inductances, and high-
yoitace fixed and variahle a'e eandencprs,

E.F.JOHNSON COMPANY, Waseca, Minn.

HAVEN'T YOU

SUBSCRIBED TO
RADIO ENGINEERING

YET?

{See page one, January QST)

RADIO FNGINEERING
52 Vanderbilt Ave., N. Y. Cy.

Say You Saw [t in QST—1t Identifies You and Helps ST
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LT BETTER
LCONDENSERS AND RESISTORS }

How Do You

Buy Condensers?

Most fiiter condenser hlncks are bought merely on the

sasis of price and their voltage ratings.

In view of the many overrated condensers now on the

market, the only dependable indicator to use in buying
condensers is their insulation specifications and the care with
which they aie tested.

The Aerovox Wireless Corporation makes no secret of

the insulation specifications of their filter condensers and

ilter condenser blocks.

This information is contained in

detail in the 1928-1929 catalog.

‘The next time vou buy filter condensers or blocks make

vour comparisons on the bhasis of insulaiion specifications,

voltage rating and price.

On that basis Aerovox Filter Con-

densers and Blocks will undoubtedly be your choice.

HOEESXORIO

-~

o) == {8 ) commmmmmn |

Femmiisiiici 4} = L)

This is a monthly
publication which will
keep vou abreast of
the fatest develop.
ments in radio. Free
on regquest,

X WIRELESS CORP.

s‘hingt ., Bkn.1 N.Y

[0} »= (o) A O Bl O Ee e

Meutralization VMieans—
NMore Power From Any Set

Sciehee has proven that neutralization is the
only satisfactory method of controlling oscilla-
tion in a Tuned Radio Frequency Circuit and
rhat it increases the aciual power per stage of
amplification 25 te 300,

The Neutrodyne principle ean he applied to
practically e t the simple installatinn
The result is an amaz.-
¢y and power of the
receiver. d for interesting hook of eirenits
and picture diagrams showing the use uf the
Varig-denser.

e

MODEL “N”
VARIO-DENSER
Has v.ariablg capacity, adjustuble from 1.8 to
u0  micrg-mierofarads. which is .0000018 to

Price each £1.00.

Xl RADIO LABRORATORIES
Dept. i) 1224 Belmont Avenue, Chicago, 111,

OREIO IO O I ORI O T

| Seammes |

O ) P

A new 180 volt B Supply of first quality
at the low price of $26.50. (less tube)
W rite for bulletin {J-132
NATIONAL CO. INC.
MALDEN, MASS.

Bay You Saw It in QST—It Identifies You and Helps @ST

Figure 5 on page 49 of the December issue,
the distances should be %/4 and A/Z.

“From the above considerations of phase
changes in induced currents snd the addi-
tion of wave motions of varying phase re-
lations, any reflector system can be de-
signed and analysed.”

POLARIZED RELAYS
1032 St. Viateur Avenue
Outremont, (ue.
Editor, QST

Speaking of relays that will stay in
either the make or break position without
a continuous current flowing fo hold the
armature, & simple form of polarized relay
can be made from parts available fo all
of ug and at the same time fill the bill ad-
mirably.

A horseshoe magnet similar to those
found on telephone magnetos is arranged
as shown in Figure 4 with an electromagnet
pivoted between the poles. The vcontact
screws dare set so as to just prevent the
armature from freezing to the permanent

FIGITRE 5

magnet poles while still allowing ¢nough
attraction to provide good contact. The
battery for the electromagnet iz wired
through s d.p.d.t. switeh so that the polari-
ties may be applied as desired. In one posi-
tion the armature will fly aver to one con-
tact and stay there until the reverse
polarity is applied when it will click back
to the first position again. The battery
need only be applied for an instant—Ilong
enough to let the armature go to the con-
tact wanted.

A somewhat different mechanical con-
struction for the relay is shown in Figure
b, It will also be noticed that the battery
arrangement is not the same. This system
operates with a single-pole double-throw
switch., The smaller magnetic gap makes
this type somewhat more efficient than that
shown in Figure 4.

~f. H., Hewson, v 2BX-VVESXM.
M, PO,
e ——

A Multi-Range Voltmeter

{Continued from Page J0)

8 Eby binding posts 1.20
1 box 7" by 6.5” by 2.25" of 3/8-inch ]
mahogany B0



Synchronous Motors for Television

In addition to building reliable and satisfactory motor generators,
“Esco’® has had many years of experience in building electric
motors for a great variety of applications.

Synchronous motors, small, compact, reliable self
starting are now offered for Television equip-
ment. They require no direct current for exci-
tation, are quiet running and fully guaranteed.

Other types ol motors suitable for Television
may also be supplied,

Write us about your requirements.

ELECTRIC SPECIALTY CO.

25 South St. Trade “ESCQ” Mark Stamford, Conn.

piCItY

; weeks by actuat
\hork.nnt correspondence

ot books. liarn while you
Radioand Auto Courses included. &
den’tneed advanced educationorexp
Send AL ONCE jor Big, New, FREE EOOKI
B’ COVNE ELECTRICAL scHoon., Dept 2938
B00 South Paulina Street - Lhicago, lllmols

QUARTZ @BYSTALS

14 AB ke band L., .
L300 ke hand e e l)
U0 ke hand . ...l el .00
Crestale  Frotmnd e sour specitied  freauency  in any  of
1“4]29 bzlixlds. Avewrate to within 1710 of  Er:  Guaranteed 1 D SEaA L
41 oecillators, eafers and Set Builders
MORTON B. KAHN y
Badio W2KR THE‘. NEW 1929 Cata-
BI7 West i4l Street New Yok, N. Y.

log is crammed full of

the FINEST, NEWEST,

pes

NanonallyknownA C.sets,

RADIO IN BRASIL rpenien, e PARTS

eliminators and accessories

When in Brasil, apply to M. BARROS AR oy
& CIA for anythmg you peed in Prompt delivery. ’
connection with radio. Write for our FREE catalog

. - e - S WESTERN RADIO MFG, CO.,
M. BARROS & CIA s et o

70 sob. Bua 8, José 70 sob.
Pustal Box 89

Rio de Janeiro

Telegraph address, R;dioparte, Rio de Janeiro | Frlendly :
Branch: Avenida S. Jodo 4, S. Paulo, Brasil Radlo House

s S
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Potter
Condensers

(Condenser Rlock for the

T-2900 single =5 typfe mbo am. $20.00 ;

pliner . . ...
T=-2950 5335 wioe dmoler - . $22.50
T-2098 ot h e $20.00
Condenser Rlock for

T-280-171 power pack with ‘Eo $18.00 '

type tubervctifier . .

1 0 5_0 5 Interference Eliminator foroil $3 .75

burner and icemachine motors

The Potter Co.

North Chieago, Ulnois

4 Natlonist Organizaiion at Your §erics

RADIO OPERATORS WANTED

THE EASTERN RADIO INSTITUTE can train you
quickly and thoroughly hecause:
MODERN AND REFFICIENT METHODS
THOROUGH INSTRUCTION under staff of
LICENSED COMMERCIAL OPERATORS
MODERN APPARATUS incinding SHORT WAVE
TRANSMITTER
SIXTEEN years a RADIO SCHOOL
THE OLDEST, LARGEST and MOST SUCCESSFUL
schooi in New Engiang. RECOMMENDED BY THE

CROR. L,
Day or Evening Classes Start Every Monday
SPECIAL CODE CLASSES
Wiste for [llustrated Prospectus

EASTERN RADIO INSTITUTE
899 BOYLSTON STREET  BOSTON, MASS.

VARTZ OSCILLATING (RYSTALS
Hefentifically Prepared for Maximom Power and {Ineonditionully Gnavanieed
1 agctions, within 1% of your specihea frequency. supplied at the
following pricess
73-100 meters g
(O0-200 Meers ... ... .. . aierraereennnes 10.00
200-600 mefers ........... 00 sens
k in, Tested hianks, 2 to 4 k... . 5.00
Hectiong of sy practicable dimensions made In order
Prompr Delivery
4 Calumet Bldg.,, Buffale. New Yark
© prystallographie experience’

3. T. Reeney, B.
H en ¥

§ Barawik, the first and aidest radio speciaity
house, oifers vou unnsual service this year.
Bigoer stocks, ouicker shipments, lower

rices. Deal with an vld eatablished, reliable
Eausm i3ut honest goods honeat servire, honest

rices. BArawik seivice makes yob more money
gnnd now for big new catalogshowing lowesy whole- £,
saie vrices nn saia, parts. short wave, et

 BARAWIK ©O. Liddsv. 5%

& pr. grid leak clips B0
1 gup%r-]ﬁ)avnhm 1,000 ohms 1.60
T " 10,000 " 1.50
a v ” 100,000 " 6.00
T " »” 200,000 * 2.50
2 B 250,000 * 5.00

%36.560

The fact that this meter require but 1.5
mils for full scale defiection is an important
factor; the usual high-voltage meter ve-
quires between fifteen and twenty milliam-
peres for full scale deflection. An additional
point that should uppeal to the amateur

10 GaO R - SR04
AN B-AAAS VAN
2000004 10008
5 EEMAANA AN +
200 Y0 15
4 +
1500 15
i Y ¢
- 150
250.000 Ji HIQ D00
- AAAAA AN S B AAS AN
250,000 4% 130,000 R
LB MANAN b AR AN B
+HA

FIGURE 2

who 18 usually unable to lay any large sum
of money at one time is the possibility of
buying the parts for such an instrument
piecemenl, In this way, it is possible to ac-
guire a worthwhile unit on what is com-
monly called the “budget plan”. Perhaps
some salesman will figure out how few cents
a day it costs!

R PaN——

A +1929” Receiver
(Conlinded from Page %}
any other adjustments vo the set, thus pro-

tecting the tubes, It also protects the
operator against unpleasant “bumps” from

Frequency Range

in ke,
Tuning .
Sevundary Tickler Condenser Max.  Min,
i 2 turns 3 Lurns 5 plates 30,000 27,970
3 L Hor B 14,635 13,955
3 9" 6 " g 7,870 4,805
4 33 7N T 0" 44%6 5,383
B g " 40" |4 B 14,98 #,820
[ 3 (R ¥ S y 6,895
i " T 28 " 7,060 {288

COIL ARD CONDENSER COMBINATION

the plus 135 volts on the screen-grid tubes,
Another precaution, which may be applied to
any receiver, is the insertion of a small
flashlight bulb outside the set in the jumper
which connects the “A” and “B"” negative
leads together. ¥f any point on any of
the “B” hattery ecircuit comes in contact

86 Qay You Saw It in QST—It Identifies You and Helps Q8T



The A.R.R.L. Diamond Is the
Emblem of a Real Amateur!

The League Emblem comes in four different forms. Its use by
Members is endorsed and encouraged by 'chc League, Every Mem—
ber should be proud to display the insignia of his nrgamzatlon in
every possible way.

THE PERSONAL EMBLEM., A handsome ereation in extra-heavy
rolled gold and black enamel, 35" high, supplied in lapel button or
pin-back style. There are still a few fellows who are hiding their
tight under a bushel. Wear your emblem, OM, and take your proper
place in the radio fraternity. Either style emblem, $1.00, postpaid.

THE AUTOMOBILE EMBLEM. Introduced last spring, already
more than 800 cars are proudly displaying the mark of the “Radio
Rolls-Royce.” 5x214”, heavily enameled in gold and black on sheet
metal, holes top and bottom 50¢ each, postpaid.

THE EMBLEM CUT. A mounted printing electrotype, the same =ize as the lapel

button. for use by Members in any type of printed matter, letterheads, cards,
ete. $1.00 each. postpaid.

THE “JUMBO” EMBLEM. You've taken care of yourself, vour car and your
printing. How about the shack wall or that 100-footer? Think of the attention
this big gold-and-black enamel metal emblem will get! 19x 814”7, same style as
Automobile Emblem. $1.25 each, postpaid.

Mail your order and remittance NOW to

The American Radio Relay League :

Hartford, Conn.

NEW RELAYS

for amateurs and experimenters.
We would be pleased to hear from

BECOME A RADIO OPERATOR

See the World. Earn a Good Income.
Diuties Light and Fascinating.

LEARN IN THE SECOND PORT U.S.A.

during  the past siy  yveals  rained by Mr,

If interested in television. write

Supervisur  of In\ttuc[mn
for our price list of felevision ap- S U T R L S
paratus Member of the A RKT—all “WiGR®
Day and Night Classes—Furoll  anynime—Write for clr-
3 s enlar.
Photo Electric Devices, Inc. iar

594 Fifth Avenue Brooklyn, N. Y.

844 Howard Ave.

g Y] i » 1 Hadio Inspector lncated here. New Orieans <upplies gpera-
y‘)u concernlng your 1Elay requlre- tars lwpmrhnm ult poris. ; Most logieal loration in
‘ment: the A, o came to for training.

ents. N 10T of mdm operators graduating on the it

{'lemymaons,

GULF RADIO SCHOOL

New Orleans, La.

LAST MINUTE SPECIALS -

R. . A. Uni-Rectron Power Amplifiers—Modetl A. P. 8385 List $58.60 ea. .
1210 BRADLEYSTATS, list $4.00 fine for A. C. Line Veltage Ceotrol ........

JOnr Prme 31‘) 75 ef,

Genuine Black Bakeite FPanels %" x4x”, 3/16” thick. Reg. Price 6.75 :‘
17, 8., ARMY Aecroplane Spark Transmltteﬁ Guv cost 847 sach X ~£.:15 ‘:
G.E. Kenotron Rectifying Tubes tType T.B1.) ...ivviaienaeeiees - 1.25 .
Gould Kathanode Unipower, Automatic Radio -’&" Power 16 volt), | 5 13.75 o
G, K. V.OT.14—5 watt Transmitting Tubes {A good power amphfvlmz tube) ...... 1.50

AMERICAN SALES CO., 19-21 WARREN ST., NEW YORK @ITY

PLATE GLASS FOR TRANSMITTING PANELS
Better insulation and as cheap as rubber panels.
to requlrementb
panel for estimate and further information.
PEERLESS PRODUCTS CO.
106 No. 9th St. Radio W9FUE, Hiawatha, Kansas.

All meter holes and screw holes bored
Frosted on vne side and call letters etched on face. Send sketch of

e %08 e T 200 O T1é TAANI IR nn Vorr mwnsd Halne £AST




BEAUTIFUL! AMAZING!!
WONDERFULM!!

THESE ARE SOME of
made hy people
Wave Apparatus:

the enthusiastic comments
who know and understand Short

(crocoiLs

Have beeome fumous over-
night, Hight sided Bakeilte
moided forms in distinetive
cutors,

Hpace wound with Nos., 1z2-14-
1ty Bare Copper Wire

»x

24" high 1%

o

diameter.

- Effi-
rahge.

Rugged - Reautiful -
cient.  Wave leagth

if meters to 2235 meters

List price $4.00 Per st

uf four coils.

Manutacturers also of the BAIRD SW-Adapter: with
speciai  features used by no other manufacturer:
Absolutely no At-Hum interference:

1f your denler ¢annot supply you order direct: Money
vefunded withour question il unsatisfied.

Mfd. by
SHORTWAVE & TELEVISION LABORATORY

104-106 HKrookline 5«\{“!19‘ I)em K, Boston,

with the ungrounded side of the filament
circuit, the flashlight lamp will blow for
“about twenty cents worth,” instead of
four nice tubes for *ten ov fifteen dollars
worth.”

In concluding it may be said that, al-
though the receiver has so far been given
only & brief test. it promises to live up to

the reputation set by Mr. Hull’s original
model.
o — e
The UV-861

{Coniinued frowm Puge 33}

The direct interlecirode eapac itiex meas-
ured according to LR.E. detinition are:
Plate to control-grid (filament

and screen together)

.05 cuutd.

Control grid to filament and
sereen 7. uwudd.
Plate and flament {o seveen 13,  updd.

To the man who is desirous of employ-
ing all the power the law will allow and

RADIO OPERATORS

Mass.
Are You Handicapped by a weak Amr

or other weakness ? ‘

95 out of every 100 operators are handicapped by
anme weakness, Are you ove of them? Wonid you
place nrseif in the hands of an expert who has
developed many of the wuorld’s fastesi and highest
paid operators, and follow his easy instructions if
¥ou thought his methods wonld help you to over-
come your weakness? 1If vou knew positively that
his system would increase vour sending and receiv-
ine speed 50 to 100¢%: and make you a TOP-NOTCH
operator? Don't delay. Write me in confidence. No
obligation. Write NOW!

WALTERH. CANDLER, Originator and Director

THE CANDLER SYSTEwm CO.

6343 S. Kedzie Avenue Chicago, Illinois

1929 WHOLESALE ~

cialg”’, Over 2,000 items, Complete s
of Radio Sets, Cabinets, Tubes, A &
Elminators, Spenkers, Paris sf prices
that mean BIG S VINGS!

Compiete Television Section

Latest television equipment. A, (3. et
Short Wave Recelvers, amic Speakers v
also listed. Write Now——Dept. 356

436 S0, State S,
CHICAGO,ILL. ~

BENSON-ALLEN, lnc.,

&4

(voRRENT n‘u.u.m

Fi. 5. THIS Iv.AMlLY OF CURVES SHOWS THE
EFFRCT TVIPON PLATE AND SCREEN CURRENT
OF VARIATIONS N PLATE POTENTIAL.
Theu show the charartesistic dunatron kinks wheve

the wviute poitage is lower than the sorevn woitage.

who is using ¢rystal control or some other
form of eitlator-amplifier arrangement,
this tube should prove a boon. The main
requirement will be for a husky power sup-
ply from which o run it!

e Y NP ——

An Examination of A.C. Plate Supply

{Continued {rom Puge 27}

condition of precise adjustment. The advent
of the new mercurv vapor rectifier tnbes,
of course, has introduced an important Tac-
tor into the case. By avoiding the particular
difficulties of adJustmg the self-rectified to
the standard of performance required at
present, the installation of such rectifiers
may be the more practical solution to the
plate supply problem at all times. In the
past, self rectification for the higher voltage
tubes was justified by the scarcity and high
cost of zuitable rectifiers. We aincerely
hope that we are correet when we say that
this eondition no longer exists.
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A. R. R. L. Members -- What about your friends?

You must have a friend or two who ought to be members of our
A.R.R.L., but aren’t. Will you give us their names, so that we may write
to them and tell them about the League and bring them in with the rest
of us? The A.R.R.L. needs every eligible radio enthusiast within its ranks,
and you will be doing your part to help bring this about by recommending
some friends to us. Many thanks.

e Crreerresrasenseasss 1920
American Radio Relay League,
Hartford, Conn
I wish to propose
Mr., coviieiii i e 80800609061} Ba0068080008 50006000000000000000000000
Mr, ........... 58608008 0600060000 5050000600 1
Street & No. Place State

for membership in the A RRL. I believe they would make good members. Please
send then a sample copy of QST.

............ “riestrrrieer et rtctocogatan

TRANSFORMERS WANTED
250 ware aopamened, Mounted—Com .p.'ftf..slo.sn 50 Watt Tubes
700 watt 1000—1500 carh wide s 1450 R. (. A. or W. E. Co.

600 watt 2000—2500 each side ... 18.00 . :
New Used or Burned out

Chokes, Polyphase and I5-eveie T
B L RereE J. T. SCOTT, 908 Western Ave,
1927 So. Peoria Street, Pilsen Hta., Chicago, 11 SEATTLE, WASHINGTON

amsrtts 2 HENRY FILTER REACTORS &éxths.
e, T ne Yocenerator Filter, alo 2 Qury@cial %412 ...
Manufactured by the world’s largest electrical concern whose name we cannot mention
List Price

$25.00 ea, AMERICAN SALES CO., 19-21 Warren 8t., N. ¥.CITY

Q S T OSCILLATING CRYSTALS

Amateur Bands

We will grind for vou erystals in the yviviaus amateur bauds.  Said erystals to e suitable for powec use and frequene ies
siuted avvirate fo better than 4 wnrh of 1% a1 the inlinwing prices:
1.1 W ofn o U0 Kes 5 g . . $20.00
st 1000 Res g 5 . 5 $27.50
mm W TU00 kes §45.60
Add 1000 0 the above prires i rr\:t al s m ne muunied 1o 4lu:'pmni power type of holder, (mmediate deliveries,
AlL ervstals  guaranteed  resards fo freavetey  aind  output.

HIGH FREQUENCY AND BROADCAST BANDS

We will erind tor you s crestal betwesn o and 1500 ey U 4 guaranteed accuracy of bIus or minus 500 cyeles of your
sesigned fregueney for 45,00 unmeounted or 0 mounted,  Three day delivery and ersstals guaranteed

We will grind a crystal for ot to sour assigned frequency hefween 40 and 802 Rilo-rycles aceurate  io plus or
mnus five hundredths of 1% {0593 for power use tor #75.08 unmounted or £85.00 mounted in power' holder, These
erystala absolutelv suaraufeed repards to frequency and osuiput.  Five dav delivery,

SCIENTIFIC RADIO SERVICE
“The Crystal Specialists” P. 0. Box 86, Dept. B., Mount Rainier, Maryland.
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Complete Parts for
SILVER-MARSHALL

MNo. 730
“Round-the-World” 4

A COMPLETE short wave receiver
4% {174 to 204 meters) and two-
stage andio amplifier. All wave lengths
are covered with no dead spots. Ama-
teur bands fall well to center of
tuning diai. Net $30.00. Completely
constructed $38.80.  (C.0O.D. or cash
with order. Postage or express extra.

Also Complete Stock of

Leach Relays—R.E.L. Products—3000-
Volt Reciobulbs—Omnigraphs—Vibro-
plexes—3Silver-Marshall Shield Grids.

Send for New 1929 Ham Book—FREE
C H 1 - R A D

CHICAGO RADIO
APPARATUS CO
415 §. DEARBORN §T.. CHICAGO

DODGE RADIO SHORTKUT

KILLS HESITATION PRODUCES RESULTS
Has helped raise veeewving speed from 15 to 25 in three
snd  nait houes—13 so 30 in dve h e to 13 in
ane hour—4 e 32 40 four tours  ets, e, Heginmers
ster eode and qualify in few days.
REPORTS FROM 3500 USERS

wlling  compiers  <rory  aned who's whe with cach oider.
€r with  Halt  Dollar Coupon fur 34 cofits.  Specimen
reports ot requesi—uytficient. to justify this ad.

DODGE HIGH SPEED METHOD
cintensive Bpeed  Practieed
Most eificient  Coda Keading hooster known for 33 per
Hams, Heiped raise sveed from 27 to 39 in 6 minules
practice time, Full details in reporis.
DODGE MORSE SHORTKUT
Kaster  both  codes  our and  use  without mmixup.
Ytadio  Shortkut .50 High Hpeed or Morse $2.50
Money Order. one Oy, Foreign add Fifty Cents.
€. K. Dodge, Box i0D, Mamaroneck, New York.

PACENT DUO-LATERAL COILS

OR Iaboratories, experime-nrers,
1’ engineers and for special circuits,

Pacent Duo-Laterai Coils are the
accepted standard.

A complete line of all
standard turn ratios
are always in stock.

Write for information
and prices

Pacent Electric Co., luc.
91 Seventh Avenue, New York

The Design of Inductance Coils
(Continued from puge §0)

eoil ¥, the curve B showed a uniform and
normal increase cxiending from 2 io B
ohms, which I within 2 percent of the
resistance for the coil A when free. Be-
tween 300 and 450 ke., tuning would have
been impossible with the resopant coil in-
ductively or conductively coupled to the
tuned ecireuit. Obviously, shorting the un-
used coil when it is not required in the cir-
cutt minimized such undesirable reactions.
As the coil resistance reaches such enor-
mous effective values, useful currenis will
not only be small, but will also produce a
vegion in the frequency range where it is
practically impossible to tune sharply. Well
designed receivers have provisions made
to overcome these effects, but available
data show they do wceur in similar radio
frequency circuits. Hence, unused portions
of the coil, if large, should be shorted, or
windings may he divided inio sections and
provided with the familiar “dead end”
awitches. Of equal importance, perhaps, is
the selection of coil types having a
minimum of capacity. Of course there are
cases where limited space reguires a com-
pactly wound coil of large inductance
having inherently large distributed capacity.
Such experiments demonstrate simple cases
in which coil capacity is etfective. To select
good coils of minimum capacity is difficult,
for many types of winding developed do not
provide low distributed capacity ulthough
they may afford a very slight reduction of
dielectric hysteresis effects due to the
peculiar manner in which the wires are
wound. We will next consider types of
winding and observe by theory and experi-
ment, the characteristics of most well known
types.

{Thiz article by Mr. Clesaing s in two paris, The
second part, which treuls veriong {gpes of windings

crd thetr characieristion, will be published in next
QST —Editor.s

i

DD CHOR R

[JACOBS ANTENNA SPREADER

.

Made in both 5 in. and 7 in. diameter,
Patented Sept. 8, 1925; Sept. 7, 1920

Effective Feb. ist, 1020 price will be
$%.00 per dozen; $4.50 for & half dozen

Charles ¥, Jacobs (W 2EM)
279 Park Place Brooklyn, N. Y.

20 Hay You Saw It in QST—it Identifies You and Helps QST




HAM-ADS

Effective with the October, 1928, issue of
QST the following changes were made in
the rules of this department. The Ham-Ad
rate is now 15¢ per word. “The vestriction
which has limited use of this ¢olumn to mem-
bers of the American Radio Relay League
is removed and advertising may be signed
either by company name or by an individual.
A special rate of 7e per word applies to adver-
tising which is obviously non-commereial in
nature and which is pla(.ed and signed by an
individual member of the American Radio
League. Please read carefully the followinx
conditions under which advertising in these
columns will be accepted.

{1y Adveri‘sing shall pertain to radio and shall he ol
natuse of interest to radio amateurs or cxperimopters in
their porant of the art,

t2)  No display of any charaeter will he accepted. nor
em any special typozraphical arrangement, such as all or
purt capital letters he used wii'h wonld tend to make mle

advertisement stand out from  the others.

5y The Ham-Ad rate is Ide per waord., except a2y
nnted in paragraph (5} below,

(41 Hemittance m full must secompany ropy.  Wo cash

or mugtrget diseount or agency esmmission will he allowed.

51 Closing date for Ham-Ads s the 32ith of the
gecond month  preceding vubliratmn date,

51 4 speeial rate of Te per word will apoly 1w ad-
vertising whieh, in pur judement, is obviously non-com-
mercigl in nature and is ptaced and signed by a wmember
of the American Radie Ralay Leagte,  ‘hus, sdvertising
of bona fide surplus equipment owred, used and for sale
hy an individual or apparaing  offerad for cxchanze o7
wdvertising mquiring for special equipment. if by a2 mem-
her af the Awmeriean Radio Relav League takes the 7o
sate. Ap artempt to deal in appararus in  quantity for
profit, 1 if hv an individual, is commercial and takes
the 15c prate.  Provisions of paragraphs 1y, 2, {4)
and (5) apply to «ll advertising in this colums regatdless
of which rute wuy spely.

TLATE POWER fur your set, the very heart of its
performance.  For guietness DX ability, life-long perma-
nence, absolute dependability, lowest ultimate vost, ne
other plate source even approaches the achievement of
an HEdison steel-alkaline storage B battery. Built pains-
takingly every joint pure nickel, upset elecirically welded,
Gepuine Edison Flectrolyte, Our -list deseribes com-
plete batteries, construction parts, enameled aerial wire,
silicon steel, Awvabable immediately, filameni and plate
{ransformers for the new 68 veerifier, eomplete plate
power units. Rectifier Bnginecring Service, radio W8ML,
4227 Rockwond Rosd, Clrveland, Ohio,

HAWLEY Hdison element battery aud paris standard
for over five years, Lwook at our patent pending conneci-
or—no thin wire tn drop off—cuntains 20 iimes more
metal than reyularly wused, Heavy shoek proof eells,
fihre holders. ete. Fverything for a rapid-fire “B” sup-
ply. Complete assembled 100 voit “R" $10.08. Knock-
down kits at still Jower prices, Charwers that will charge
in series up to 160 valts $2.75 to $4,00. Trick'e B Chargrr
for 80 to 150 voir “B" ”5. Ypecial transmitter “B”
batteries up to &.000 mili-amp capacity, any veltage.
Write for inleresting Hterature, testimonials, ete, B.
Hawlev Hmith, 240 Washineton A Danburv, Gonn,
Liced 203 A and 211 $13; new ¥ 224 ; used $20; used
Western Blectric 212A and 212D $60 each;’ new Cun-
wingham and RCA 210 $6: new Cunningham and RCA
261 $h: No 12 enameled serial wire £90 per 100:
Amatenr Call Rooks $.85; 107 insulators $ 29 ; Freshman
A75V. aud two T4V, center tapped tran%f’ormers $2.76;
Robbina & Myers moior reneraior 2667 all tvpes used
Jewell meters $4,75 each: threc itnbe wired Aero coil
seb, hest equipment £20: REL 50 watt sockets $1.50:
signal corps /1687 contact key $.05; 210 Bradleysiats
£1.95: new RCA 50 watters #1380, new 2174, 217B, $23;
new 9 volt Phileo Storage Btry $%; free list, lots of
need and new apnaratus. What have you for sale or

trade? David L. Marks, 125 Madison Ave,, Albany, N. ¥,

THORDARSON 680-volt powerfilament transformer for
Tlo-watters 86.90.  Aluminum squave-foot 2b5e; lLead
square-foot B5c, UX-210 71p watters $5.25. UX-250's
§7.60. Potter 2000-volt test l-mid (londensers §2.50;
2500-volt 1-mfd $3.26: 2000-volt 2-mfd 3$2.50, “Ham-
List” 4. James Curtls, 1109 Eighth Avenue, Fort
Worth, Texas.

GENERAL Eleetrie 2

24/1500 vnlt L23% ampere $37.50 Shaft

for external drive volt, 2 ampere $27.50.
Shafts $3.00. Holt ‘BOO volt 45 \xatts $20.
Grocker-Wheeler 24 150!) volt 450 watts $45. 'L, KW 500

eyele with exciters 315.00 900 cyele 200 watts with com-
niete transmitter §30. Wesiern Flectrie Helmets, West-
inghouse 6-15 volt A0 watt generators, Special cartridge
fuse 1500 volt 300 mills 40¢ dozen. Lileratnre and fotes.
Shipments any guantity anywhere. Henry Kienzle 501
hasl ¥4th Street New York.

TOoRr Sale--complete watt transmitter, meters,
power supply, eie. :5 0,00,
FIFTY cenis ,«md
molded condensers 4R
before sending.
Lawrence, Kansas,
POWERFUL. shieldless, Joop. antenna eircuit &1, Ar
817 Decatur St.. Brooklyn, N, Y.

HAMS look—two complete 71; watt 80 meter transmitters
complete with Aero couils. three Jewell meters and Card-
well condensers.—Two complete short wave receivers com-
plete with Acre coils and Karas condensers.—Write for
price and deseription. Harger & Blish Inc. 112 11th.
Street, fles Mnines, Kuwa

ENSALL Radio Laboratory receivers and ‘Transmitters
are of the most modern designs and are supplied o meei
any particuilar reyuiremenis of ithe radio art. Trans-
mitter designs for vadiophone or . W. Qur long ex-
perience in the designing of special apparatus is your
suarantee of quality aud efficient apparatus. We also
build to order uny items desired. Literature ovun any
apparatus forwarded on request, FKEnsall Radio l.abora-
tory 1208 Grandview Ave.. Warren, Ohio.

1929 Coils like i\uymt QST paye 1% for 24 cenls per
turn. Antenna coils 20 cents per turn. W2VQ 828 North
Grove St., Bast Orange, N, J

fRYSTALS —First time offered to Hams. Rasiest oscilla-
tors. Ground en (thical lL.aboratorv Machinery with
lens grinding precision.  llnexeelled workmanship., 170
Rand $15.00 85 Band, £1%.00, Dr. kimer J. White Uptical
Laboratory, WHAFG. Beaumont, Texas.

SELT, QSTs from May 1922 to December 192% inclusive.
W3HSF.

QSL cards, A0c per 100,
Sacramenio, Calif.

WEMG owned by K. ¥,

panel,
WHJG. 3681 Rutger, 8t. Louis.
trampurtatlon paid  for Murdock
483 and 48% in good condition. Write
Pept, of Physies, Univ, of Kansas,

Archer,

Radclifte,

Goodwin  deceased sellmg uu(‘

samples.

great variety of eyuipmeni. { Kw, tube, % Kw., 4 Bw.
tubes, several fifties and MG sets. Also several receiv-
ing sets, ete. Write For lists. I.. M. Augustus, 418

Florence St.. Yosilanti. Mich.
HAMS: et our samples und prices
cards made to order as you want them.
18 8. Wells St., Chicago, I,

IN stock, Rectobulbs %15, TB1I Kenotrong 9e,
meter Xtals $17.50, 298¢ aluminum %50¢ sq. ft., 5
enameled wire Te a ft. 25¢. off on Thordarson, Jewell,
Leach, Signal, Sangamo, REL, Ward Leonard, 35% on
Tohe and Fleehtheim. The new Reetobulb $19.00. Tubes
repaired, Write for prices, Henry's Radio Shop, 9ARA,
Butler, Mn,

SPECIAL made ru(ntler aluminum with small perr'ent-
age copper, »tand more amperage, last longer, syuare
foot $1.25. [leud §1.00. FElemenws, holes punched with
holts and nuts, new kind 17x4” 15¢, 1”x6" 17e, pair pre-
paid. Best Silicon steel .014” cut to order 25-36e 1b.
Poctage extra.  Geo. Sehulz, Ualumet, Mich.

CHORES—Dudlo-wound 50H. 1A0MA,, unmounted—3$2 2
30H IOOMA—J% .50, ‘B’Eliminator transformers "15V-
—21.75.  Aerovox 5000 ohm Wire-wound gridleaks
—f&le,  Pure reciifier eloments and copper tubing in-
ductance. Send for “‘Bpecials”. Quick service. Willlam
Harrison, 35 Ft. Washington Ave. New York City.

SELLING vut—write for list. . E. Van Valkenburg,
to0s 8. 17th 8t., Fort Dodge, ann

USED parts bought, soid, exchanged. List.
Corwith, Iowa.

wnt prmted "all
WIYAPY Hinds,

WICKA,

OMNIGRAPHS. Teoleplexes, itransmitters, receivers, Vi-
hroplexes, meters, &0 watters, § tubes, motor generators,
dvnamotors. Bought, s0ld, traded. Ryan Radio Co.
Hannibal, Mo.

Sav You Suaw It in €

den

QUARTYZ erystals, guaranteed oscillators, 83 to 85 $20.00:
165 to 170 £15.00, Includes holder, easy to mount brsss
discs with lapped surfaces. Prepaid, cash with order.

D, . Akers, 151 Greenwood Ave., East Orange, N. J.
ifies ¥Yop and Helps QST a1




TRANSFORMERS with bigh voltage and twn 74 fila-
ment windings all center tapped—unmounted 200 watt
size 1500 volts at $7.60. TInmounted 100 watt size 1100
volts ai $6.00. 50 Henry 100 mill chokes at #3.25, Gene
eral Hlectric grid leaks in stock. W2C0, 210 Spring-
dale Ave., East Orange, N, J

3000 Voit 8000 Watt double commutator motor generator,
10 Hp. d-phase drive %685.00 complete. 2000 Volt 1000
Watt l-phage drive 1500 Volt, 500 Watt 8-
phase drive §125.00, muo Volt 200 Watt Esco l-phase
drive $75.00. 100 ant 300 Watt, 1- pha,se drive $75.00.
50 Volt 300 Watt $65.00. 200 Watt $45.00, 350 VOIt.
50 Watt motor ;wne ators, $1%.50, 400 Volt 100 Wait
penerators . Couplings $1.75.  Television Motors
with cuntrnller #7.00, lLarge stock filament generators.
Queen City blectrlc Co., 1784 Grand Avenue, Chicago,
Mlinais,

3000 Volt 4000 Watt double eommutator mn?,or genvry-
tor.  (enerator direct counnecited 1o 110-220  Volt, Wi
eyele. l-phase motor. Fields separately excited by an-
ather motor generator i-phase drive. Complete veady for
installation, $550.00, James Smat, 1734 Grand Avenue,
cago, 1llin
QST eards. Cartoons,
BSelden, Cranesville, Pa,
BARGAIN flyer—puwer relay for use in your transmitter,
Has tungsten steal contacis and will eaxily break 2000
volts, Can be kicked over by dry cell or storage battery,
Fliminates danger of high voltage ihru key and fb for
remote control. A real buy. Order now =zt $2.00 each,
prepaid.  Cash, check or money worder. Mitchell Radio
i 635 Waveland Ave., Chicago, Bl
WSL cards, two colors, $1.00 per hundrmi
WBDTY, 257 Parker Ave., Buffalo, N _
RANSFORMER. plate and i{ilament suppiy {rans-
fcxrmers for 25-40-50-6() and 500 eyele supplv, built to
your order, High grade work, moderately priced. WNat
(. Seott, New Albany, Miss,

MILLIAMMETERS, flush

ok
k=

,T’x;!ything hams want, H. WM.

Free samples.

wpanel mounting, hand eali-
hrated and accurate. Vour choice 0-100, 0-300, or 0-400,
$1,25 Postpaid. Twenty-four hour service. New Price
List mailed on request. . ¥, Hall, 535 West Hortter
St., Philadelphia, Pa,

FIVE dise Omnigraph with 12 dises. Rest cifer hy Feh-
¥ i Eber . Byam, R1, B 112, Rasewell,

SBELL—Grehe CRY and CRI12 perfect co:dition; make

u&' r. W’EDTI, Clarksville, Avk.

OMNIGRAPH, 15 dial in eabinet.
Western FBleetric phone, #17.50. 'fwo & tubes §4.50
each.  600-0-600 transformer $7.50. Filament tramfnrmer
mounted. three R volt insulated windings $5.00. 15 valt
35 ampere, unmounted $4.50. Four tube receiver, one
shield grid. New, very neat convenient designed, 15-200
meters in short steps, coils up to K08, 30,00 with t
new gelected Cunningham tubes. 3
mitter. page ¥ August @87, New, without meters,
Hal Justice, W4TS. Canton, North Carolina.

SHORTWAVE revew»v- (2} two tube 15 to
$16.50 each; U,
UX216B $2. (JO

Buzzer iransformer,

210 meter,
S. Army 5 watter, $1.50 each: Perryman
H Macleod, Seaford, N. ¥.

MOTOR generator hargains, 750 Volt, 200
sommutator new General Eleciric motor
direct connected to 110 Volt, 3 A 3 N .
single phase A.C. motors cach F45.00, 380 Vatt, 150
Watt new General Eleetric motor generators  direct
connected to 110 Volt, 80 Cyvele, 3500 R.P.M. single
phase A motors, with field resistance, each £27.50.
New 34 HP, General Eleetric and Westinghouse 110
olt, 1750 R.P.M., A.C. motors #%.75 esch. New tele-
vision variable speed motors for 110 Volt Alternating
Carrent 37.00 each. A limited number of each of the
ubove items., Also many others to 3000 volts all sizes
Write us your needs. Blecirical Surpius Company, 1911
{hicago Ave., Chieago, 1.

I8Ls, 100 two color $1.00.
wrams, stationery.  Samples.

Watt, two
e hemmn

radio-
fowa.

Government  $1.90,
WICKA, Corwith
NFEW Morton Klectric Company motor generator sets,
OW, #45.00. 1500V 500W 6 bearing 7.rwkml

{10V 60 eyvele motor drive. & Forb
¢thicago, 1l

756 volt gemevators, §%. 600 volt ‘51)(.' [ tn 4410 volt
ivnamotom $16. 30 to 300 &%, 500 cycle likw
200 watt $10. K. Wood, 46.40 102nd 8t., Corona, N. ¥.

WANTED: WNavy standard receivers HE143, BE1220,
HE1420, IP500, [PA0Y, Hiate manufacturer, condition and
grice, Trautwein, 17 Albany 8t., New York.

a2 Bay Yon S
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SPEAKERS., Rewound,
Bervice, $1.50 to #%.50.
bia, lowa.

B ELIMINATORS, Repaired, New Condensers,
formers, (hokes, Etc.. st Dervice, $2.00 to
(lark Brothers Radio (o., Albia, lowa.

’I‘RANSFORMFRG 250  watt 2000V
(>50V T4=TH, $6.60. $550V-5 £4,00. Chokes 250 M.A. 30H
§7.560. i . 30H $5.00 100 M.A. 50H $2.00. Write
for specifications and material lists, Radio JParts Sales
Co., Orange, N, J,

RELECTRIC Specialty (umpanv motor geperator, motor
trpe BT.R-28, 110-220 volts, 80 cyveles, 1700 RPM, 1 HP,
Generator type L-2¥, volts 100N amp, .5, .anpound
wound, run about five hours, 5-—sell for &100,
J. L. Walsh, Missouri-Kunsa RR. Con,  Dallas,
Texas. .

LITTELFUSES: (he
See for yourself.
tubeq und delicate enuipment generally. A,

i .2 atnper " long " dia,
IN0—%10,00.  Pos pald Mounting
s—2 Diseouni to dealers.  Litteifuse Labs,, 1172
Wilson Ave, hicago.

LARGE sinck RBC and 8W

Magnetized, ¢uaranteed., Fast
Clark Brothers Radia (a., Al-

‘Trans-
%4.00.

nnmounted $3.00,

quickest-acting fuses in the wnrld
ned for nrutmtmn of instrume

=

seks #nd equipment don’t

need. Sell or {rade for transmitting parts., ., C. (ray-
son, Rox 925, Mexia, Tox.
SELL: t(KVA transformers 1100-2200-4400V eoach side

CT, 110-220 primary.
F.0.B. Det. F. G
Mich,

IMAGINE an organjzation
tered throughout the v

Wsed by Cornell {Tni, at $12.00.
Dawson, 5740 Woadrow Ave., Detroit,

with over 4,000 clients scat-
rid, =1l radiowise deniers, build-
o, u\perimpnter\, hams, Over 850.000.00 siock of
f'gh yrade receiving and transmitting partg only no
Spend $5,000.00 yearly on our own experimenting.

i

L& rrv nothing uantil it pe s our fests, Hlle brings
prevaid over four pounds caialow, eir u\'rs. data, ete.
Weekly data (more than ali dio mag /meq together)
- woeks—$1.00, 52 weeks—#2.60, Hample “"Over The

soldering Iron,”" &2 page experimenter’s maganne‘:u be.
Fuoll trade sdiscounis te licensed hams
huitders, We carry approved items adve
Kladag Radin Lahnratories,

tised in radio.
Eistablished 1920, Kent, Ohio.

SELL~Hundred watt panel transmitter i{three Cardwells,
three Westansi ; plate and filament transformers; rotary
converter for 110 d.c. i series resisiance for 240 d.c. Lieut,
Wenstrom, West Point, N. ¥,

FOR sale: ¥Wmerson 500 wvolt 110 u.c. motor genorator
and field remulator like new, #3G.00. F. W. Steffen,
Hartley, Towa, i

FOR sale: T new DeForest H, R, 1000 voit reetifier
tube, 10,00, PFrank Dixon, Knoxville, jowa,
WANTED—{iood used 204A tube, also one S-tube. State
price, Harrv Levlsr, Hiawatha. Wansas,

WANTED: Grebe CR-1R A1 eondition, Warl Hlack
12 Brewster 8t,, Rorkland, Maine.

DITRILIER .004 transmitting condensers wanted., Radio,
150 West 22nd &t., New York

WANTED: One Burned Out Ceneral Klecirie RCA 950

watt Shield Grid Tuhe, .
ine Ave,, Cleveland, Uhm

CRYSTALS:
Your complete s
®17.50. Blanks §
Kan-wus,

WANTED ; UP1658, 150-
filament- rmmi‘nrmem Htat
¥, K. Handy, 1711 Park ht

F. Wm. Bates, 9410 Si. Cather-

b tweker hanr{

_ fi-cyele, 110-10.5 voit RCA
condition und best priee.
Hartford, Conn,

Massachusetts Radio and
Telegraph School

18 Boviston Street, Boston
Send for Catalogue
Tel. Hancock 8184 Established 1905




Q R A SECTION

30c straight with copy in following address form oniy:

WIMK
A.R.R.L. Headquarters

R. B. Parmenter, Chief Op, “rp.”

The following calls and personal sines belong io
members of the A.K.R.L. Headquarters gang :
WIAL H. P. Westman *ws”
WI1BDI F. E. Handy *‘th."
WIBHW-WIEH K. B. Warner
WIBMM-WIFL G. D, Meserve
WI1BUD A. L. Budlong *‘bud.”
WICEI-WISZ J. J. Lamb “jm
WIES A. A, Hebert “ah,”
WIKP ¥, . Beekley “beek.”
WIPX . . Kenefick ‘“ck.”
WISZ-WiBIZ . ¢, Rodimon
L. R. Huber “oun.”
R. A. Hull “rah.”

“lh,
dm.

“rod.”

WICTR—baniel . 56 Lafavette st.,

Maine,

Giro,

P(xrt;lanE,

W2CY~—W.Thurston Weat{lerbee Sunrise  TPrail,

Moriches, Long Island

WEVV--Wilmer Allisnn, 1502 West Ave..

East

Austin, Texas,

WIWD—}4'. A. Wright, P. ), Box 611, Omak, Was.h.
WRFC—W, Knight Hamilton, 26 Ray &

Pﬂt@dam, N. ¥.
DZ2GT—K, L. Elliott, 92 West St., ledmsx New Zealand.

TRANSFORMERS, CHOKES
COILS . . . . . . . . s

of all descriptions made
to your specifications.

The crving need of the radio con-
structor and amateur for efficient
coils, chokes, and transformers for
either transmitter or receiver con-
struction, is filled by the “Most Effi-
cient” Power equipment manufac-

tured by I. R. NELSON CO.

The new and radical core design
developed by this company gives the
small power transformers and coils
all the efficiency inherent in large
electrical construction work. Write
in yvour wants. We will be glad to
quote vyou. You will be surprised at
the quality received for vour invest-
ment. Prompt delivery on all orders.

I. R. NELSON COMPANY
Bond Street Newark, N. J.

spares.

arade,

Net Price
$127.80ea.

Never beoe at this Sacrifice Pmee’

Radlotrn odel Uv-204.
250 Watt Transmitting Tubes

Normal Plate Voltage 2000 V.

The operating characteristics of this 250 watt tube is similar
to that of the UV-204-A. Radiotron with the exception that the
filament current is higher.
tube is interchangeable.

At our price you should carry a few of these tubes if only as

@

Filament Voltage 11 V.

Aside from this modification the

These genuine R.C.A. UV-204 Transmitting Tubes are first
brand new, and packed in original factory crates.

Terms :(—20% with order, balance C. O, D.

Extra Special $52.00 ea.

AMERICAN SALES CO,

19-21 Warren St., HNEW YORK

barn out, full wave. Regulation?

are and operate.

HOW MANY TIMES

This vear will you miss schedules while you turn serubwoman, ot wait on a burned ocur keunotron?
many volts are you losing in fhat maze of jars? Hundreds,
the jub wvery minute of the year—you don’t have io baby i, leave that to the YLs,
Just & 15 volt drop, and what’s that in a couple thousand

How
The mercury ave is on
No. ifilament to
Get an

No nesd for it.

RECTIFIER ENGINEERING SERVICE, 4837 Rockwood Road, WS8ML, Cleveland, Ohlo

Fay You Saw Tt in Q\T~It Identifies You and Helps “*:‘2'

o3



To Our Readers
who are not

A.R.R.L.

members

Wouldn't you like to becotne a member of the
American Radio Relay Leaguer We need you
in this bhig organization of radio amateurs, the
only amateur assoviation that does things. From
vour reading of (J5T vou have gained a knowi-
wige of the nature of the J.eague and what it
does, and vou have read its purposes as sct
forth on page & of every issue, We should like
to have you hecome z full-fledged member and
add your sirength to wurs in the things we are
undertaking for Amateur Radio. You will
have the membership edition of QST delivered
at your docr each month. A convenient appli-
carion form is printed below—clip it out and
mail it today.

A howa fide interest in radio is ihe only essen-
fial guaitfication for wembership.

American Radio Relay League,

Hartiord, Conn,, U, 8, AL

L hereby apply for membership in the Ameri-
«an Radio Relay League, und encl £2.50 ($3
in foreign countries) in payment of one yvear's
dues, This entitles me to receive QST for the
same period,  Please hegin my subseription with
tHE e, 185ue. Mail my Certificate
of Membership and send (JS7 to the following
name and address.

Do vou know a iriend who is also interested in
Asmnateur Radio, whose name vou might give ns
50 we may send him a sample copy of OST?

Thanks

FOR YOUR CONVENIENCE

QST'S INDEX OF ADVER-
TISERS IN THIS ISSUE

Avra  Produets, Ine Ae dud eoser
ASTOTOR wtrelees Carp 44
Allen-Bradley Companv
Allied Radio orp, ...
Amertean  Sales  {empany,
Amer can  Transformer o
Arveturus Radlo Cumpany
Aarlenis,  Ine.,  Ad L
A t. L. Ewmblem

. . I Hadneok ...
A R K L. Membepship Rlank oo
A R, R Of. Recommendation Blank . ......0

b
=5

Rarawlk  Company
Harros & Qia., M.
Bensan-Allen  Uampany
Bur-ess Batrery (%
Candler i
Vardwell
Central Radio L:ah
Chieagae  Radin f\nnatatu:
tlarostat  Mre, s

e &

Dddge, € I ... 5
Ponean B Mfg, o
Dubilion Condenser (orp,

wrn  Radio  institute
e Soecialty o, L.

BElkon, Inc, c.oeiiiiiiiiiiiiiiiiriiensinaass v
miea Tnsufation o, ..., P e
Ine., Herhert H ... viiicesereersosasss 7
eral jtadin Coampany .., 4
reben, 49
Guif Ra:ﬂo senoat L, s
Fardwick, #ield. Tne, ooiiiiiiiieieissnseans T4
{nterngtonal Corvespondence  wchools  ccieessss e
dacobs, Chus, F, teterrsescisonsransseveans 90
Jewall  glectrical Tostrument tnacasn @i
Johmson, B F. L....iiieiererieriirerssaacens 3
Kann, Morton B, L. .iiieesesericossearenens 25
ds Radio r't-mpanv 3
s Publishing o ... 70
Yasa. Radio & Telegraph School .. 43
Narianal Company, TNe.  ...vvicvescsservsasne A4
Natlonal Radlo Tube (... .iiiiisnsrnesnes i
Nelson  Conopany. 1 R, F 23
Parent  Bleetric On.  Liiciiivivesrsesssnsoans an
Peevless  Products O L L. Serierreetsstenss &7
Phota Electric  itevices, [ne. sesrereserras 857
Potter Campany. The . ... .... ... .. sesrenes a8
ORT Rinder | f AR
QST Bound ToIUME . .eetirireererininiann 30
Radle Amateur Call Book. Ine,

Radio  Co-poration of  Aweriea  .....iiiev..
l{f’.'_l:‘) 5 i
Radio  En2'neering  Tabs,
Hadie Hauipment »

Hadle Institute of Ameriea
Raythesn Mfg, Cao ...,
Rectitier Kugineeving  Heiviee
Rooney. Jon . .,

L R E R R PR

Eangamo  Eleririe {'n, a7
tifie Radio 8¢ i3]

L A PP, 3
hortwave & Televizion Tahoratories S
Silver-Marchall, ine, ... .. ..., . it ]
Telepley Company ..., 8%
Thordarson Electrie 3fg 343
Yan Nostrand Company, LT
YVibropiex Company .., 7
Ward Teonard Fleetrie (o, it ]
Western  Kadio  3Mig. (o, B 85
Weston Electrical Instrument orp, 55
Wireless Hpecialty Apparatus 8L
X-L Radie Tamhoratories .....eccivesssaisens 4
Yaxiey Mfg. Company ....c.ovvviiiiiaeneias T4
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Official Distributors
for Aero Short
Wave Products

Send Your Orders Here for
Quick Service for the New
1929 Coils, Transmitters,
Monitor, Etc.

HE NEW YEAR with the new amateur bands, means turning over
T a new leaf for most amateurs. Barawik is all ready to serve you with

the latest Aero coils and kits covering the new 20, 40 and 80-meter
bands, also the new powerful 1929 500-watt Aero Transmitter, new Aero
transmitter coils and kits, the new S. W. Converter and the indispensable
new Aero Listening Monitor, a necessity for every “ham.”

Barawik was the first radio supply house to cater to amateurs and thou-
sands of Q.R.S. readers have found that they can get quicker service, better
attention and lower prices here than anywhere else. No order is too small
or too large for us.

Realizing that many amateurs will be greatly inconvenienced because of the new
bands. Barawik has arranged with Aero Produects, Inc., to supply the new 1929 equip-
ment at once. Order the items shown by Aero Products, Inc. on the following two pages
direct from us, using the coupon below and enclosing remittances as per prices quoted—
¢r have them sent C.0.D., us you prefer. Some of the items quoted are net, others
carrying a discount that will be passed along to you, zo if your vemittance is more
than the net price, we will refund you the difference.

mmmmmm ORDER COUPON FOR AERO PRODUCTS:mmm m w m

BARAWIK CO. 112-B Canal Sta., Chicave, 1
Mail your order now by regular Dear Sirs:
post or air mad and hring your

short wave receiver and transmit-

advertised :
Code No, Name of Article

ter up to date. Rush shipments will g
be made by us to you. PSSP %

{1 Enclosed is remittance fur §—mmue—s,
wave line.
[
2@‘;{”%&, Your Name .........covvnvirirnveniinirnennranscoserens
112-B Canal Sta,, Chicago, IlL. } city

Bay You Saw It in QST—It Identifies You and Helps QST

{"ease send me the following new 192¢ Aero Products as

[ Send new Barawik Catalog showing compiete radio and short

.....

St. A0 NO. oviivieersrsetiinnsesrierresrsessrasstacsssssress



ROLL CALL
oF
STATIONS

Don't take our word

for it. Hear it any .

nite  {rom  #-12:20
pam.. BT, and be
convinced. Following
jist of stations were
worked while devetop-
ing this  Xmitter.
Audibildty veeords
were  from  RE o
®I.  Axk ihem!

warsj wihp v GESh
waegh

aiai
W ahzv
welkn s
wiwl
veipd
widea

wheaq
wler

wlshe
W N‘lbru wazh
witn E wiarg
wiack wxale  whext
wili winle  wiaet
whatw w2bpe wibhz
wrhwp ve-Thr 3
wizhff o
wierw wlee]
wialu wiew
wihal wiblo whdir

wTuk wiif
wizhlx wihhj
wimi wiua

wthob wxdde
wiei wh

w
«.':.'cbk
whelm
wheva  withh
whts  wica

wica  wihee
whavi w2axx
whuf whHAR
waun  wierb
a6

You Have Been Waiting For It!

Aero Kit 52—New
High Power Xmitter
and 150 Watt Amplifier

Operation on
10-20-40-80-100M Bands!

The first high power amplifier to use the UX-860 sereen grid tubes.
1929 In Every Detail. 150 Watis of Pure 1. (. Signals With a Stability

Which Has Caused Favorable Remarks Everywhere. Flexibility that
Fills Every Ham Need.

You can use either two UX-852 tubes when using this new Aero Kit
Mo, 52 as a single unit for a transmitter; or two UX-860 (screen grid)
tubes, employed when using with Aero Kit No. 55; or as a 150-watt
amplifier in any master oscillator combination.

Por those desiring a master oscillator system, this unit works with

high degree of efficiency as an amphner. With two screen grid
JX 360 power tubes in this arrangement, it requires no neutrallzmg
Hook this unit on your present oscillator, converting it into s 192
Jjob, with ample power for ham use,

It may be operated as an amphher with Aero’s low power No. 55 Radio-
phone Xmitter, and a complete C. W. and phone set can be had, makine
a combination 150-watt high-power master oscillator, approached only
by commercial broadeast stations.

Last, but not least—as a Hartley oscillator using two UX-852 tubes,
this unlt performs in true 1929 fashion.

Power supply delivers 2000 volts at 250 M.A. Employs two of the
R.C.As newest rectifiers, UX-217C. Due to the construction of the
UX-217C, unusually high voliage may be applied safely to them,

it No. 52-—Including the power supply. but not m(*!udmg tubes.
st Price ... .iiiiiiien it i . .. 8259.00

[.ISTEN IN!—-HEAR IT ANY NITE FM &.00-12:30 P. M.——-(.v.. Ny
Kit No. 53—150-Watt Transmiiter and amplifier, using two 860 or
#52 tubes, less power supply and tubeq
fast Price ... it i e e 511406

New Aem 1929
Listening Monitor

Now a real necessity for every “Ham”

. . . e
Are You Working in the Dark:
The Areo Listening Monitor Box virtually turns a food-light nn your transmitter tha
might accurately know your station and not be a c¢ripple depending on the veport
fellow hams, Is yvour note pure D.C. 7 Do you think it is or do you KNOW from you
own ohservatim? BE WISE! BE SURE! and BE SAFE! #eeure an Aere Monito
und he able to check your own note. Take u tip from WQ.8. T, and don’t drive you
Liuzie by Watching the Ammeter, but know the road and keep the supervisor awa:
from your shack.

‘The Aero Listening Monitor is a completely shielded unit, including filament and |
sapply and operates wth a UX- mq type of tnbe, it is contained in a golden-brow
meial cabinet. 9 inches long by 52 inches high, by 2% inches deep. erockle finish. I
employs a stable circuit and delivers a signai \ntensxw of about R-4 or B. The batter
supply is {horoughly shielded from the R.F.; hence no trouble from this source, thereb:
giving the operator the opportunity to umnre a reliable piece of apparatus which als
incorporates automatic filament econtrol. Shp. wt., about 214 lbs.
by &
.. $15.0¢

List Price—Model M-29-—includmg I)ry Batteries
But No Tube . .... e,
{hicago, Illinois

4611 E. Ravenswood ﬂﬁﬂr@ F’Wﬁﬁ

Ave., Dept, 329 INCORPORATED

Hay You Saw It in QST—11 ldentifies You and Helps Q87T




THE NEW

SHORT WAVE

1929 AERO COILS

Greater Selectivity—Low Losses

The new band_s are narrower—To cut Q.R.M. now, only the most
selegtwe receivers can be used. Selectivity and low losses in the
tuning circuits are synonymous. Almost every condenser has
negligible losses, but where can you find even an approach to
5 the low losses of Aero coils?

In keeping with past preformance, the adoption of the
new bands fir1s Aero Products ready with new coil kits.
fI‘he same low loss construction, with consequent selectiv-
ity even more important than ever before, is still adopt-
ed, but the new coils spread the new bands over the
major portion of the dial, while still leaving sufficient
space on each end to assure against lap-over. Designed

most efficient coils which can be used. A new and better
space-wound primary is also provided, and the same base,
with the isolated grid terminal, is employed.

AMATEUR SPECIAL KIT NO. LWT 13
covering new 20, 40 and 80 meter bands with .00003 condenser, *includ-
ing plug-in base with new design of adjustable space-wound pri-
e RPN ) 211

MATY e rvsoerorsrerranans [N
ADDITIONAL COIL INT-Ao
range 8.2 to 12.6 meters ......... ... . e PN $4.00
BROKEN KIT PRICE
AMATEUR SPECIAL COIL NO. INT- AMATEUR SPECIAL COIL No. INT-.
Al range 10.1 to 27.6 meters, $4.00. A3 range 61.6 to 90.2 meters, $4.00.
AMATEUR SPECIAL COIL No. INT- PLUG-IN BASE with new space-woun.l
A2 range 341 to 18,6 meters. $4.00. primary  Type LWT 100-P. $3.00.
*Aero AE 912 Varfable Condenser. (00003, each .....oiiiiiiiiiiiieiien $1.50

THE NEW AERO HIGH POWER
TRANSMITTING COILS

designed to be as closely as i ble In accord  with  *1028
practice’” as outlined in recent issues of Q.&T. For the first
time ‘plug-in” coils ecan be used for high power.  Newly
designed  plugs  will carry up to 15 amperes  with  safefy.
Heavy aluminum rod is used for the completely  self-supporting
coil. A new material with asbestos baging, superior in eleetrical
characteristies to gliss, without its fragility, is used for the
spreing bar. Porcelain insulators ¢ re the user against leakage,
and  eleetro-static shields and oth points of design previously
limited in use to variable condensers, have been incorporated in
these coils.
Coils arc designed for use with 440 MMFD Condenser.

SPECIAL FEATURES

I. Heavy aluminum strip provides for hetween bands
carrying 500 watts safely 5. Pereelain bases reduce lcakage
2. Electrostatic shields keep strain out 6. Highly polished to reduce losses
of insulation—— 7. Air space hetween conductor and in-
3. Newly developed insulating material— sulation . X
has losses helow glass 8. Newly designed plug carries heavy
4. Plug-in feature permits rapid shifting currents  without trouble
PRICES
Wits of Two Coils, complete with plug-in mounts:
TEL 24K, 16.5 to 45 Meters . . .$15.00

TEL 48K, 39 to 88 Mcters

24C-—16.5 to 45 Meters
48C~—39 to 88 Meters
Plug-in mountings conly, per p .
Plugs only, with nuts, per pair ......... e et

Get the Big Green Book—Mail This Coupon Now
‘------------ﬂ---------------H------
Arro Preducts, Inc., 4611 E. Ravenswoed Ave.

(]
H ]
Dept. 311, Chicage, I M
Please send me a capy of your 23¢ Acre Green Book showing 64 pages of newest M
1

]

]

modern circuits fer short wave and broadcast receivers, transmitters, eoils and kits.
NAME ot ranaaraaia e

St. & No.
City

AL LT LT T )

especially for the new amateur bands, they are the ’

Aero Factory Built
Short Wave Converter

No short wave converter on the
market  is comparable with the new
Aero 1920 model.  Its advent
sounds a new era In short wave
converts. Many factory-built items
of this character now being sold
are giving trouble particularly on
the A.C. models, because there h1s
been  found no general adaption of
converters to the A.C. filter on the
proadeast sets, The new Aero Con-
verters  climinate all these diffieut-
ties.

Model A:  Oneofthe outstanding
troubles  on Short Wave A.C. Con-
verters is motorboating. This is
caused by the fact that the convert-
er is plugged intoa  set with an
efficient A.C. filter for the broad-
east receiver, but when the con-
verter is plugged into it,  the A.C.
filter system in the broadeast set is
ineffiicient for the oseillating cir-
cuit in the short wave converter.

This _ trouble is overcome in
tha New  Acro  Factory-Built
Short Wave Converter by an
auxiliary filter system which is
operated  from  a small dial on
the bhaek of A.C. Converters.
S|imply turn the knob until proper
adjustment s recured and leave
it at that adjustment.

Model D:  Inordertoopenupjho
region of shortwavesforthoseal-
ready possessing a battery-operated
radio set. We have developed a
highly efficient  unit used to con-
vert. or adapt yourpresent D.C. re-
ceiver for operation on the low
waves Dby stnply removing the de-
tector tube and plugging in  the
socket a tube hase connected to
the Converter by means of a cable,
thus completely connecting . this
unit te your present radio set and
power supply in one operation.

Model A and Model D Con-
verters are in small metal cabi-
nets—73%  inches high, 9 inches
long and 23 inches wide. The
metal cabinets, as well as act-
ing as a shield, become an
ohjeet  of  beauty., They are
heautiful golden brown, crackle-
finish, Ship. wt., about 3 lbs.
Modcl A for A.C. Sets....$25.00
Mcdel D fer D.C. Sets....$25.00

New 1929 Aero Grid
Choke No. C-250

A Compact Ch-ke
Coll for suppressing
high frequency os-
elllations in trans-
mitting vacuum
tubes. Price $2.00.

Aero Transmitting Choke
No. C-248
For circuits where continuous
current never exceeds 100 mills.
May be used safely on  inter-
mittent current up to 200 mills.
Price ...... PR TR 1 8.1
Choke No. C-249
11 to 200 meters. 150-200 mills
continuous current or 300 mills
intermittent current, Price $1.50



Ask any RadwEn ineer”

BURGESS BTTERY COMPANY

MADISON WISCONSIN




Ask any Radio Engineer”

T |

: l, ﬂg‘i ss

IURGESS BATTERY COMPANY

MADISON WISCONSIN




	2902001
	2902002
	2902003
	2902004
	2902005
	2902006
	2902007
	2902008
	2902009
	2902010
	2902011
	2902012
	2902013
	2902014
	2902015
	2902016
	2902017
	2902018
	2902019
	2902020
	2902021
	2902022
	2902023
	2902024
	2902025
	2902026
	2902027
	2902028
	2902029
	2902030
	2902031
	2902032
	2902033
	2902034
	2902035
	2902036
	2902037
	2902038
	2902039
	2902040
	2902041
	2902042
	2902043
	2902044
	2902045
	2902046
	2902047
	2902048
	2902049
	2902050
	2902051
	2902052
	2902053
	2902054
	2902055
	2902056
	2902057
	2902058
	2902059
	2902060
	2902061
	2902062
	2902063
	2902064
	2902065
	2902066
	2902067
	2902068
	2902069
	2902070
	2902071
	2902072
	2902073
	2902074
	2902075
	2902076
	2902077
	2902078
	2902079
	2902080
	2902081
	2902082
	2902083
	2902084
	2902085
	2902086
	2902087
	2902088
	2902089
	2902090
	2902091
	2902092
	2902093
	2902094
	2902095
	2902096
	2902097
	2902098
	2902099
	2902100
	2902101

