


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 lLeague. the amateur’s own
organization. Tt starts at the beginning and tells the whole story: What
amateur radio is. How to be a radio amateur, How to obtaiu your licenses,
How to build the simple apparatus of a simple staiion, How to build the
hest known apparatus for the most modern station, How to opervate the
station. Enough information io keep you busy and interested for five years.

FOR THOSE WHO DO KNOW IT:

For years the Handbook has been the practical working guide of successiul
amateurs the world over. Now it has been completely 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
current Technical Development Program, as to all its features of apparatus
and technical matters. Everything in it is on a 1929 basis, repiacing the
1928 methods which used to be good enough but aren’i, any more,

MUCH THAT IS NEW — ALL THAT IS GOOD
Like OST, ¥ Devoted Fntirely lo Amateur Radio”
Now in ifs 43d thousand
290 pages, 6Y4 x 914, 188 (llustrafions

In wealth of treatment and profusity of illustration the Handbook is a big
hook. Printed in usual textbook style it would bulk 500 pages and cost at
least £1. but its publication in the familiar OSY' formal makes for handiness
and enables its distribution at very modest cost.,

ALGERIAN PAPER COVER &1 STIFF BUCKRAM BINDING &2
Paostpaid anvwhere in the World

American Radio Relay League, Hartford, Conn,, U.S. A.
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A 75 WATT SCREEN-GRID R. ¥. POWER

RCA

Radiotron
UX-865

AMPLIFIER OR OSCILLATOR

And now, the newest addition to the screen-grid transmittivg tube family—

Radiotron UX.865

In transmitter cireunits operating at the higher frequencies. Radiotrou UX-865 will
rove its effectiveness as a radio frequency power awmplifier, Its sereen-grid elimi

# one Lo ) ! . jrrectg

nates the necessity for neutralization to prevent feedback and oscillation,

Then too, in these days of “staying put” on a definite transmitting frequency, Radio

tron UX-865 lends itself admirably for use by the amateur as a erystal-controlled
oscvillator.

When used in cither way, Radiotron UX-865 will give permanent satisfaction to its user .

If your dealer cannot supply you. the nearest RCA DISTRICT OFTFICE listed be-
tow will be glad to send you Rudiotron UX-865 postpaid on receipt of money vrder
and call letters of vour station.

Average Uharacteristic Values

¢ Plate Volts 500
s Volts .0 AT Grid Volts 0
Filament ) Amperes 2.0 Sereen Volts 125
Max. Plate Volts, 500 Filaroent Volts-KMS 5 N
Max. Plate Dissipation (watts) 15 Plate Current tma. ) 21
Max. Screen Dissipation (watts) 3 Plate Resistance {chmesy 200000
Power Output (watts) T3 Mutunal Canductance {ma./v} (1 8 ds3
Amplifieation Factor 50
LIST PRICE #2200
| RA’ \ OF AMERICA
RADIO CORPORATION OF Al W
New York— 261-5th Avenne Chicago— k00 West Monroe Stree
Sap Franek 275 Montg, v Street Dallas—Santa Fe Building, Unit No. i

Atlanta— 101 Marietta Street
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THE TYPE 558.-.P AMATEUR BAND
FREQUENCY METER

Greater
Precision
and

A New

Low Price

$18

Covers all of the amateur bands
Accuracy of calibration, 0.25%

Individual calibration supplied for each instrument. Easier to
secure a high precision of measurement than with the Type
558 Frequency Meter which it now replaces.

Bulletin “P”’ gives the details

GENERAL RADIO COMPANY

30 STATE STREET 274 BRANNAN STREET
CAMBRIDGE SAN FRANCISCO
MASSACHUSETTS CALIFORNIA
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FIRR A A RINTINNS

The American Radio
Relay League

The American Radio Relay League, Ine., is 4 non-comimercial association
of radio amateurs, bonded for the promotion of interest in amateur radio com-
munication and experimentation. for the relaving of messages by radio. for the
advancement of the radio art and of the public welfare, for the representation of
the radio amateur in iegislative matters, and for the inaintenance of fraternali-
isin and a high standard of conduct,

It ig an incarporated association without capital stock, chartered urder
the laws of > [ts affairs are woverned by o Board of Directors,
elected every t ears by the weneral membership, The officers are clected or
appointed by the Directors. The f, ¢ is non-commercial and ro one com-
mercially engaged in the manufacrure, sule or rental of radio apparatus is
cligible to membership on its hoard,

“Of, by and for the amateur, " it numbers within its ranks practically
every worth-while amateur in the world and has 4 history of glorious achieve-
ment as the standard-bearer in amaieur affairs.

Inquiries re sgarding membership are solicited. A bhona fide Interest in
amateur radio s the only essential qualification; m\nvrshtp of a transmitting
starion and knowledge of the vode .ire not prerequisite, Correspondence shouldd
he addressed to the Secretury.
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EDITORIALS

HE annual meeiing of the A R.R.L. Board

of Directors oecurs in Hartford on May 3d

and 4th. This is the inecting where the
direetors gather in person from all parts of the
country  {ncluding, of eourse. the Canadian
CGieneral Manager) to look into all the ramitiea-
tions of A.R.R.L. alfairs aud to mauke plans aud
smtline policies for the following vear,

ARRL, las representative  government.,
These directors have been eleeted by the member-
ship in each division 1o vepresent them in deeiding
what AR.R.L. shall do, what it shall not do,
what its attitude shall be on important topies,
how it shall go about doing the things it under-
takes to dae. 1t is worthy of emphasis that the
headquarters office of the League does not settle
these things: all such functions belong to the
Board, the governing body in our A R.R.L., and
through an ensuing vear the headquarters oflice
earries on under and is bound by the plans and
policies laid down by the Foard. Such meetings,
then. are of the greatest importance. When vour
director attends this coming meeting, he is vour
representative, speaking for all the members in
his division. That is the machinery whereby you,
an individual member. participate in deciding
upon A.R.R.L. activities.

Your director wants to hear from vou. Our
eonstitution imposes upon directors the duty of
keeping themselves informed on conditions and
avtivities in their respeetive divisions, and on the
needs and desires of the League members therein,
that they may faithfully and intelligently repre-
sent them in the Board of Directors,” If you
have anything on your mind, now is the time to
tell your director about it. Have you troubles,
are you worried about something in amateur
radio, have vou a hot suggestion? Write yvour
Jdirector about it, The addresses of all the dirce-
fors appedr on page G of this issue. Yours will be
glad to hear from you, in preparation for the
coming meeting.,

PP AHE aimual shakespearian radio drama.
“Po be or nof. to be,” is again on the Con-
gressional boards at Washington as we

write, the purpose being to determine whether or

unot. the Federal Radio Commission shall be
rontinued for another vear as the licensing
authority, The “bhe's” scem to have it, the Housc
having acted favorably and the Senate committee
reporting favoraBly, and unless the measure
falls by the wavside in the confusion of the last

few days of Congress, the Commission will again

¢onfrol our destinies for another year,

This seems & wise provision, for the Commis-
sion has much important work in process, work
which ean be carried on in the Department of
Commerce only by duplicating the Commission’s
whole vlaborate structure, au organization of
something like seventy people ocenpying several
dlazen office ronms.

Ve amateurs therefore have particular reason
to be interested in the President’s recent appoint.=
meuts to the Commission in the persons of Arthur
Rateheller from the First Zone and Cyril M,
Junsky, Jr., from the Fourth Zomne, succeeding
C'ommissioners Citldwell and Pickard, who have
vesigned, The two new commissioners scem to
s to be admirably equipped for their task, Their
appointment. has strengthened the commission
and we feel sure must be regarded generally in
radio circles as altogether pleasing, Certainly this
is true from our viewpoint as amatreurs. Both of
the new commissioners know us well, Mr. Batch-
cller has been in the radio inspeetion service
sinee 1917, for the last wine years being the
supervisor of Radio at New York, Believe us,
anyvbody who has been the 2d Distriet Supervisor
sinee 1920 knows something about amateur
radio! Professor Jansky is an associate professor

ol dlectrical engincering at the University of

Minnesota, the boss at WOXI, a consulting radio
engineer of wide experience, and since (924 the
ARKL., Director from our Dakota Division.
From whieh it may be dedueed that he too knows
his amateur radio, The new commissioners bring
to that body professional radio cuginecring
ability and a wealth of practical radio experience,
things which the Commission needs and by which
it is sirengthened henceforth in all it undertakes.
It 1s 1 good sign. We salute the new commissioners
and wish them every success.
. BOW,
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Modern Practice in High-Frequency
Radiotelephony

A Discussion of Improved Methods Which Virtually
Revolutionize Amateur ‘Phone Transmission

By R 0ss
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T WOTILD be futile to attempt to establish
that the fechnique of present-iay amateur
radiotelephouy dmpr\ in any important re-

) - spect from that of 1¢ . More specifieally, it
would be useless to aftempt to prove any wery
general improvement in the technique by offering
as evidence the present transm
the 3500-ke, band where, with a few notable ex-
ceptions, amateurs still eonverse in the sawe
strange Ianguage of gargles, gurgles, jangles and
wheezes which has heen charaeteristic of amateur
phone sitce the heginning,.

"T'his apparent stand-still is made all the more
vurious by the realization that in cominercial
technical circles the itransmission of voice prob-
ably has becn given greater attention, and en-
juyed greater advances, than hag any other
branch of radio ecommunication,

‘The prime purpose of this article is pot, there-
fare, to describe the design and construction of
amateur phone transmitters of the type in present
general use - subject-matter freated compre-
hensively in radio literature of the last eight
vears — but to infroduce to the amaieur some of
the best modern praciice reduced to terms of
amateur radio.

In u few words, the advances of recent years
can be described as a substantial reduetion in
voiee distortion in the transmitier cireuits, a
similar reduction in the distortion oceurring be-
tween the transmitter and receiver, and a rela-
iively enormous increase in the range of the
transmitter for s given value of earrier. Along
with the statement we might reeall that the most
important weaknesses of the average amateur
phone transmitter are: Drastic disrortion in the

ARRGL

# Associate Technical Fditor, ST, 1u charge.
Technieal Development Progran.

transmitter eircuits: further drastie distortion be-
tween the travsmitter and receiver, aud a poor
iransmission range for a gth“ value of currier,
Let us examine the factors which are invoived
i these weaknesses, Distortion in the transmitter
itself may resuit from incorrect design or adjust-
ment of almosi unything in the transmitter. ‘The
microphone, the audio-frequency upparatus or
that portion of the radio-frequency eircuits into
which the modulation is introduced usually are
guilty. Distortion after leaving the iransmitter is,
however, quite another story. In amateur work
it is probably one of the most common and least
recognized troubles. The euwuse, il would seem,
lies in the varyving performance. in the upper
atmospbere, of different frequencies, The output
of & phone transmitter, essentially & rapidly
changing cluster of frequencies, is apparently nor
permitted to travel as a unit, Some of irs fre-
quencies are retarded, some advanced and others,
perhaps, are attenuated or weakened to a value
below audibility., The wnet vesult, of course, ix
distortion of s peculiarly bhorrible type. This
agynehronous or selective fading, as it is termed.
is particularly severe oun the higher frequencies,
and no method of avoiding it entirely has as yet
been evolved. [ts intensity. however, has been
zhowu to be influenced greatly by the frequeney
atability of the transmitter, and by certain pro-
visions within the transmitter a highly improved
perforinatiee has heen made possible. The fre-
queney instability which is so concerned in the
trouble is not the fype of instability which causes
the note to waver or ereep. It is the rapid fluetua-
tion of frﬂquen(‘v aeccompanying inodulation,
lnown in technical circles as * dynamic frequency
instability the very same animal as the *fre-
queney flutter’™ about which we have said so




APRIL, 1920

much in these articles. In code work “frequeney
futter'’ results in a poor note and unnccessary
interference. In phone work it introduces uddi-
tional interference also. but a result of greater
consequence to the individual behind the signal is
that it seriously limits the possibility of producing
intelligible speech at the receiving

gsT i)

produce some sort of a noise at the receiver
ipreferable . clear musical noise's, broken up
into dots and dashes by a key. The noise need
not bear any relation to any noise at the trans-
mitter providing it is keyed on and off in accord-
ance with the telegraph signals. Differing radi-

cally from this. we find that the

end. Frequency flutter, frequency
modulation, dynamic frequeney in-
stability — call it what vou like —1is
4 most serious problem in high-fre-
quency phone work., Many amateurs
have already awakened to the fact
and installed erystal-controlled trans-
mitters —— the real answer, A great
many others, though, will have to
make careful consideration of it un-
fess they wish to continue making
gargling noises for the next eight or
nine vears.

The third field of great. advanee in
the commercial world of radio is in
the modulation systems, in which

sound produced by the phone trans-
mitfer cannot be just any sound,
It must be identical with the sound
produced in front of the micro-
phone, It must contain the same
frequencies at the same amplitudes
and sustained for the sane dura-
tion. 1t is this that leads us to the
statement that a good code frans-
witter will not necessarily make u
#ood phone transmitter - - an obvi-
ous sort of statement but one which
would seem to he understood by
very few amateurs.

“To return to the telegraph set, we
find that nsual practice is to adjust
the transmitter for a high vaiuec of

A tod TYPE PHONE TRANSMITTER
Built to {llustrate the practicol application of most of the idens discassed 1n the urticle, this outfit i« ek mors
comples than the areraye aowteur phone is Hkely to be, Using il ax un erample, and the tect a guide, the omnienr
should not have difficulty <n planning o simple though wodern station to suit bix awp pesds,

modifications have permitted the attainment of
1007 modulation without sacrifice of veice
quality. This statement does not look as imposing
as the substance of it really is. We will have to
delve into a few considerations of modulation if
we are to appreciate it fully.

THE MODULATION PROCINS

All amateurs know that human speech consists
of extremely complex combinations und sequences
of frequencies lying chiefly between about 200
and 3000 eycles per second. In order to transmit
the voice effectively by radio. all of these fre-
quencies wust be conveved in their original form
to the receiver, each with the proper amplitude
with respect to the others and all of them, as a
whole, a replica of the tremendously intricate
pattern of frequencies produced in front of the
wicrophone diaphram by the voice. To transmit
a telegraph signal the requirements are ahsurdly
simple in comparison, All thuy is necessary is to

antenna power when the key is down, so arrang-
ing the key that when it is up the antenna power
iz zevo. The idea behind this is to make the key
give the greaiest possible vuriation in the output
power. sShould the kev be so arranged that it
changed the power {and not the frequency) by
only 10¢% of the maximum value, the effective-
ness of the transmitter would be very greatly re-
duced. In fact it could be said that the power of
the transmitter would have to be ten times
greater than that of the transmitter keved to
zero in order to give the same result. This same
consideration holds good in the case of the phone
transmitter. All the antenna power possible will
not create a phone signal wnless i is raried. And
it is the wmouni of rariation that governs the of-
fectiveness of the transmission,

In Fig, 1 is indicated the output of a phone
fransmitter under three possible conditions. In
each case the peak or maximum possible antenna
power is considered as being the same. At .4 the
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apparatus is adjusied correctly but the percent-
age of modulation ~— the variation of the anteuna
power — is of the low arder nsually attained in
amgtenr transmitters. In this ease the only por-
tion of the output which is doing any service,in
wreating the phone signal is that between o and

. Yhe oniput between » and @ and the possible
bt unused output between b and ¢ are entirely

T

& pouser of o

1

*,

e,

"oV read Do
[
FIG ¢

TLarner

wasted, In other words & transmitter with an out-
put equal to that fraction between ¢ and b would,
hen adjusted to give full variation or medula-
tion of The ourput., be just as etfective, At B the
ontput of the transmitter first mentioned is shown
to he completely varied (J004, modulation). All
of the putput is being utilized and the signal is
thereiore the strongest that the output power
sold possibly produce. ln order to obtain the
same offectivencss with the 200, wvariation or

modulation indieaied at .1 the power of the
transmitter would have fo be increased five
times!

‘T'he diagram ¢ of the same figure indieates the
reason why many amateurs fail to get anything
approaching suceessful operation of their would-
be phonF' transmitters. In this case the trans-
mitter is adjusted to give its full output when the
modulation is not being applied, 'the only pos-
sible variaution of the carrier is then in a downward
sdirection aud sinee the voice i‘requencieq consist
of both “ups™ and “downs™ the “ups” are Jost
and only the “downg™ register. Under these
conditions ~ we hope 1o talk more of them Iater
‘‘‘‘‘ the effectiveness of the rransmitter is quite
Jose ta zero,

f'he system of modulation used in truly
modern phone transmitiers to permit the 100
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muodulation indieated in Fig, 115 comprises the
old *eonstant current ' or Heising system with a
few zimple but extremely imporrant modifica-
iions, k. seems unlikely that any amateur does
not understand the functioning of the Heising
ystem but sinee that aud the new merhod are so
sely related we should, perhaps, touch iis high
spOts,

in Fig. 2\ are shown the essentials of the con-
stant-current  system — undoubtedly the most,
generally used system sinee the vear 1921, In it
a modulator tube is commected with iix plate cir-
enit, in parallel with rhat of the scillator or
amplitier heing modulated and bhoth tubes are
whjusted o take the same normal plate current.
Power to the plates of baoth tubes ix supplied

Maglubor

[®
b

through the constaut-current or apeech choke
¢'h, Any variations of the current in the plate
aupply system at speech frequencies are greatly
opposed by the reactance of this choke and con-
sequently any ehanges in rhe current through the
modulator must be accompanied by an inverse
change in current through the oscillator of the
same order. The microphone. through a suitable
audio-frequency  amplifier, serves to vary the
potential of the modulator grid and in conse-
yuence serves to swing its plate current up and
down in accordance with the speech frequencies,
whould the modulator current he driven io z-ro
when its grid goes negative, the oscillator current
will be foreed to double the normal value; and
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when the modulator current goes to double the
normal value, on the [ess negative swing in its
grid circuit, the oscillator current is reduced to
gero. During each half-cyele of this process a
voltage is built up in the speech choke equal in
value to the normal plate voltage and whenever
the oscillator plate eurrent doubles, the voltage
on its plate also doubles, the result being that the

gsT 11

that shown in Fig. 28, In this case the plate
voltage is {ed directly from the speech choke to
the modulator but is dropped in value by the
resistor 27— fitted with a by-pass condenser
("1 — hefore it reaches the oscillator plate, An-
other practical scheme {used in the fransmitter
illustrated on these pages) is that shown in Fig,
20, Two separate speech chokes arve employed in

LR EE T T

VHE 1y TYPE TRANSMITTER

As dbappearcd orards the wrf of the erperimentad work tneokeed (o dhs design, With this ' huy-wire™ e pment.
sroees of cireuil arrnngements wd fube combinadions were puk inla operative,

plate power on this tube varies, under such condi-
tions, from zero to four times the normal value.
While in practice it is possible to vary the oseil-
fator plate power in this manuer, and so obtain
100¢; modulation, the process requires that the
modulator plate current swings from zero to
double that of the oscillator. This, in turn, re-
quires that the modulator grid potential be
driven down to the puint where the plate current
cuts off on the negative half-cyele, and far up on
the curve on the positive hulf-cyele — an operat-
ing condition which ecould hardly fail to introduce
serious distortion. Practicul operation with the
system shown in Fig. A has therefore been limited
to modulation percentagesof arelatively loworder.

MODERN MODULATION METHODS

The keynote of the new method is in the opera-
tion of the modulator tube at u higher voltage
than the oseillator, by which means 100¢; modu-
lution can be attained and maintained without
distortion of uny conseguence, In some arrange-
ments a separate plate supply is included 1n seriex
with the lead from the choke iv the modulator.
in others a transformer is used to couple the plate
vircuits of the modulator and osvillator. Possibly
the most practical form of the modified system is

this arrangement, the voltage-dropping resistor
1 being included in series with that one which
feeds the oseiflator, The plates of the oscillator
aud modulator, a2 far as the audio-frequency
currents are coneerned, are connected together by
the large condenser (1.

t'he effectiveness of the arrangements B and ¢
is so much greater thau any other wethods of
wodulation at present available to the amuateur
that we plan to limil. our discussion exclusively to
them. In ecomparison, the methods ut present
wenerally employed in amateur stations are so
pitifully unsatisfactory that we are not able to
consider them worthy of wention. If expense is
considered in relation to the reading of the an-
tenna smmeter the modern arrangements un-~
doubtedly are eostly, If, however, the woney
spent on the transmitter is considered in relation
to the signul produced at the receiver —us it
certuinly should be —- the wwthods to be dis-
cussed will be found very much cheaper.

And now, having skirmished around the three
fields in which major refinements have been in-
troduced by more or test recent development, let
us exuwine the amateur transmitter in detail in
order to see what these changes look like in actual
equipment.
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STURDIVIDING THE TRANSMITTRER

The complete phone fransmitter may consist
af three separate seetions: The apparatus pro-
dueing the eadio-frequency energy to be maoda-
futed: the modulator, and an amplifier to amplify
the modulated radio-frequency. The last men-
tioned section s not an essential part, however,
sud will not be considered 21 the moment.

The simplest method of § roducing radio-fre-
guency to be modulated is by means of a self
excited oscillator onto which the modulator is
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modulation with its accompanying saerifice in
range. For it Is only with a low modulation per-
centage that the plate-voltage fluctuation on the
modulated tube can be avoided and it is in this
way that the {requeney flutter in the self-excited
rransmitter is reduced.

S NOT NECESSARILY

SVEN OSCILLATOR-AMPLIFIERS
IDEAL

The obvious move is to turn to the oscillator-
winplifier wrrangements where the oscillator de-
terini ving the frequencey ean be left alone and the
modulation applied io the
amplifier. The idea is very
fine but the unfortunate part
of the story is that no scli-

exeited  oseillator-amplitier
transmitter  has  yet  been

built in which c¢hanges in

the operation of ihe armn-
plifier  did not  react on
the oscillator to the tune

PG,
HIGH-C OSCTLLATOR

Thaugh such o trawseter can be operated with s

pETCenlages, i does ot corpar e, L performeance, with Yee trinsid

futer ut high tnodulation pereeutnges.
Ch, e O e, Choke of 101 henries or more,
B — 0 otti-ohm gridieat,
AN other eamponents e
The Hator plate foric
A st %, ST,

connected direcily, Une arrangement is shown in
Fig. 3. The disadvantage of any such transmitter
is that its frequeney output is not determined
alone by the value of 7.1 and '3 but also by the
plate impedance of the tube. As we have said so
often before, the plate impedance is varied with
any change in plate voltage and a variation of
ourput frequency follows, In the phone trans-
mitter heing 1007, -modulated, the plate voltage
on the modulated tube is being driven from zero
to twice the normal value, and if this modulated
tube is the oscillator it isicertain that serious fre-
quency flutter will result. A wel-tuned High-C-
transmitter ean withstand. relatively large plate
voltage “rippless without a'serious correspond-;
ing frequency flutter for code work but far.phone,
where the presence of flutter is so- natch more:
serions and where the plate voltage: changes arc
so much more drastic, even the High-C arrange-
ment gets into trouble. A good High-C oseillator,
however, can and is being used for amateur phone
work with some suceess, 1f it is fullv modulated,
though, there will be appreciable frequency flutter
and distortion in fransmission will be s common
experience, If there are truly successinl modulated
oscillator transwitters on the air, their ahility to
uvoid distoriion troubles in transmission un-
douhtedly is due 1o the use of a low percentage of

5 MHOWING ONE ARRANGEMENT OF

wpond with those siwdbarby desiguated 1o Fiyg, 10,
el sonlenna Colls are of the dimensions given iu fhe

of changed frequeney. 1'he
frequency of such an oseilla-
tor will rerain reasonably
congtant just so long as the
load on it, imposed hy the
amplifier, is constant. When-
ever the load varies the fre-
yuency will change and the
load, when the amplifier i
being modulated fully, s
vhanging with » vengeance!
A simple self-excited oscilla-
ror ewplifier arrangement can be nsed for amateur
i hone, with the one and only amplifier being mod-
ulated, but experiment has shown that its perfor-
manee in regard to frequency flutter is nor very
much ahead of a good High-C' oseillator modulat-
wd directly. If the full advantage is to be taken
of the oscillator-amplifier system there are two
alrernatives open. (ne is to use a “*buffer” stage
of amplification hetween the oscillator and
the modulated wamplifier -2 tube biased to
operate without any grid current —and the
ofther is to use a ‘erystal oseillator. High-fre-
quency-. communication . engineers  who really
know what thev.are talking about will disagree
with this. They will insist, as they already have
done: that econsistentdy. high, quality high-fre-
fency speech communication is not possible
with anv conceivablesself~excited oscillator-am-
plifier transmitter — that it ean be accomplished
ouly with a erystal oscillator and then only wher
the erystal tube is dsolated  from ithe modulatea
g plifier by ut least one *huffer™ siage. Amateurs,
of eourse, eannot as a rule afford to be such
purists on these matters and undoubtedly many
of them will do without the erystal or the
“hutfer” tube, and with their High-C} modulated
oscillators will at least make fewer and more
pleasant gargling noisesthan they have in the past.

MODULATED
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Our recommendations. however, are for the
amateur to use & crystal with a *“*huffer’” tube as
the first choice; to use a erystal feeding the modu-
fated amplifier as the next alternative; to arrange
for a “buffer” stage if a self-excited oscillator
must be used: and to install a real High-C oscilla-
tor particularly well tuned if funds permit of
nothing more elaborate. Being in a frank mood
we would suggest, however, thai amateurs who
have the ambition to attempt 1009 modulation
but who have not the funds to install a good oscil-
lator-amplifier transmitter. would do themselves
and their fellow amateurs a
great favor by conecentrating
on eode  frabsmission until

UX-201-A
Spewcn Amfa,

asT 13

One satisfactory arrangement suited for the
modulation of a 1'X-210 is indicated to the left of
the dotted line in Fig. 3. The modulator is =
LIX-250, a tube highly suited for the work, It is
fed with 600 volts of d.e. through the speech
choke Ch., and ifts plate is connected through
voltage-drop resistor 1 and by-pass condenser
'l to the plate of the tube heing modulated. The
grid cireuit of the modulator tube is fed from the
plate e¢ireuit of the UTX-201-A speech amplifier
through a high quality audio-frequeney trans-

former, the secondary of which is preferably
Ux-250 tv-849,
Speech Amp Mod

Lot
their finances are In better (e -
condition. Wesay this becanse [T : R To Moduinded
we have demounstrated to our- 3 2 fube

selves that the application of i ‘é "
IDIJ ~ modulation to & trans- i ? :
mitter of the more clementary Hike ‘ 1t i
form will result ouly iu dis- < g 2
appointment and waste of
money to the operator, and { J
mntp]d erief jm those obliged . i vt D an ¥ wosv e usv eoov. sd o v szseov,
to listen to him. ¢Bids AC. flas AL

A rgood " oseillator-ampli- FIG, L= THE SODUTATION SUSTEN DESIRABLE FOR SATTS-
Hep  arrangement, in  our FACTORY MODULATION OF A U1,
npinion, cousists of 4 ('I‘}'Sf&l Ch, § — th-heury or higher, S0-min, choke,
oseillator with a plate supply Cch, 2w aibeury or hugher, J0-ma, choke.

s - . : 4 300 ensh i qrid leal:,
ob 1S own, kee:ﬁhng t»h(‘ Iﬂl)dl,l- BTG —= 5000t Litieohim rexisior o corpn 200 moa,

futed amplifier either through
# “buffer’” stage or directly.
it ean consist also of a High-C self-excited
vseillator with a plate supply for itself, feeding
the modulated amplifier through a ** butfer * stage.
‘t'he transmitter illustrated provides examples of
these combinations, and their construction, ad-
justment and operation are to be detailed later on.

AU other appuriatus corres pands with thot séodarly designated fn Fiy, o,

shunted by a gridleak-type resistor of about
250,000 ohms. The output of the microphone is
fed to the grid circuit of the speech amplifier
through a microphone transformer, several mod-
ern types of which are now available, The older
types of modulation transformers, or Ford coils,

TH It OSCILLATOR, “BUFFER" STAGE AND

wion, this unit may be wsed with the modulator system to provide o fow-

Built as o vepardle s

MODULATED AMPLIFIER

i

poered transmatter, Under thess conditions the varrier output 18 715 waths — the peals pmver widjit

during wmodulation, 3¢ watts,

THE MODTTLATION APPARATUS

The modulator and speech amplifier unit is the
cund essential section of the phone transmitter.

are not satisfactory for this work and if a good
modern transformer cannot be bought, un excel-
lent make-shift can be built by removing the
primary of a high-quality audio transformer and
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inserting in its place about 250 turns of 30-gauge
wire. "I'he microphone transformer in the frans-
nitter illustrated is of this type, 'The microphone
is, of course, one of the most important units in
the whole transmitter. The speech quality is
greatly governed and definitely limited by its
characteristics, Unfortunately « good double-
button microphone is a very expensive item and
one which requires mueh more careful handling
than it would ever be likely to get in an amateur
station, For the amateur whose aim

is fo obtain the very best pos
voice quality, however, its use is
essential,  Fortunately, there are
many ordinary hand microphones
which, though not permitting any
very high standard of quality, do

ible T T T
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cation between it and the modulator to the point
where it is unly necessary to talk across it and in a
low or possibly normal toune of voice. Across the
secondary of the microphone transformer is the
gain control indieated as RZ, It consists of a
200,000-0hm potentiometer, the moving contact
of which s connected to the speech-amplifier
grid. In Fig. + is shown one possible arrangement
of a modulator suituble for the modulation of
tubes of greater rating than the UX-210, For
the modulation of a UV-203-A,
UV-2il could be used with some
E}P. suceess, For the modulation of a
UX-852 or o UV-204-A, Lowever,
ouly truly satisfactory tube
l—l } would be the UV-849. In either of
these cireuits the speech choke ar-

provide a high degree of inielligi-
bility, They are really quite =atiz-
factory for the amateur phone
transmitter providing they are
operated correcily. The usual prac-
tice of holding the microphone snd
velling directly into it ix quite an ab-

rangement shown in Fig, 2C eould
be incorporated. With & UX-230
modulatorit isa particularly etfective
arrangement since. it permiti the
use uf a double * B-eliminator ™ filter
vhoke — a unit readily available to

almost every amateur. The disad-
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FIG, G- THE WIRING OF THE COMPLETE PHONE TRANSMITTER ILLUSTRATED
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stird one. ‘The only sane procedure is to suspend
the instrument in a couvenient position where it
need never be touched, and to adjust the amplifi-
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micraphone transformer undoubtedly would be vetier,
G52 e Setfigering andiv=-freguency trzww/urmw‘
National type-sii double = B-vliminator™ chole,
e Lre the lairer poirer »mrm Stlver-Marshell
tupe i I/: other cireudts, Aero tppe U-248,

vantage of the single choke of Fig. 2B is that the
choke rust puss at least 100 ma. whereas the
vhokes of Fig, 2C! need be rated at only half that
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figure. There are many more double chokes raied
at 50 ma, available thau singie chokes ruled at
JO0 ma,

AMPLIFYING AFTER MODUTLATION

fet ug now consider the third possible section
of the phone transmitier — a radio-frequency
power-amplifier - to amplify the output of the
modulated tube. Such amnplifiers, as anyone who
has tried to operate one will tell vou, require very
eareful handling and are, for the amateur, not al-
ways s desirable adjunct. Tubes operaied us
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the bias is adjusted so ihat the tube or tubes
operate on the straight portion of their charue-
teristies. When a push-pull linear stage is nseil.
the hias ean be increased to the point where the
plate current is reduced to zero with no excity
tion. In all considerations of such amplitiers,
however, it is important to remember that the
maximum output is limited by the voitage on
their plates und that because this is constant, the
normal output (when no modulation is taking
place) must. be reduced o the poiut where the
power is ohie guarter of the masimum valiue, 7%/«
podnt, sinee the anterna pow e

{n represnbed by 2R, s the
fnddivaled by half the warinio
antenn current,

Y HERE LINTEAR AMPLIFIER-
AR A DISADVANTAGH

The limitations on the 1.+
of linear amplifiers can besi
b explained by referring 1o
the diagrams of Fig, & At !
s shown what is vonsidered
the simplest  bhigh-quality
amatenr phone {ransmitter,
vongisting of a ervsial oscil-
twror  exciting a  IX-200
modulated  awplifior,  The
earrier output power of this

wnef nief elerigiong the vl

ot 13 thos prew 1e dol the codl
cfrerscards drsearded,

radio-frequency amplifiers after the modulated
amplifier must operate over the straight portion
uf their grid-voltage plate-current characteristie
curves in just the sae way as do the audio tubes
of the broadeast recciver, For this reason they are
rermed *linear mmplifiers.” Some idea of the re-
quirements for successtul operation of a linear
amplifier ean be gained by firsi remembering that
the tube exviring it is having its ouiput modulated
{rom 7zevo ta four times the normal value and that
distortion will result i the ouiput of the linear
amplifier cannot go through the sume extremes,
‘T'his means that the excitation of the amplifier
must be reduced to the point where its output is
vie guarter of the possible masimum power,
when the system is not being modulated. 1he
antenna enrrent under these couditions will then
he half the maximum value. With madulation,
the power of the modulated rube goes from zero
to four titnes normal. the excitation of the linear
amplifier does the same, the antenna power also,
if a single tube or tubes in parallel are used in the
finear siage, the bias must be adjusied so that the
plate current is ihe same with and withont ex-
citation, which is just another way of saying thai

AMPLIFIER ST AGE

sopibed wnder Fig, ¥ ub a low=C afair i

transmiiter can be 7 carts
and, under these cvonditions,
when fully wmodulated, the
wiatput power will vary fa-
i s bween zero and 30 watts, A

£ s indieated w somewhat

similar transiiiter operating
with 4 self-exvired  wseillator  isolated  frow
the modulated amplifier by & “butfer’ stage.
The carrier and peak power ontput in ihis
case 1 the same as at 1, In diagram Ca peir
ol UX-210 tubes have been added as lincar
amplifiers and, sinee their ontput is fimited Ly
their tfixed plate voltage to 15 watrs, the earrier is
adjusted to 3.7 watts in order to permit the foue-
times lncregse on the modulation peuks, Absurd
as it may at first seein, the wodulated power oot
put of the transroitter hus been euf in half by e
addition of ithe two output amplifier tubes! in
order to obtain the same effective power output
as the transmitier 4 or 8 fouwr UNX-210's would
bave to be used in the linear amplifier, In dis-
gram 1) the output tubes are two modulated
(X210 amplifiers, In this iransinitter the eurrier
power ean be 15 watts amd the peak output dur-
ing modulation 60 watts ——a hefty transmirter
28 amateur phoue stations go, If 5 TTXN-%52 tube
were added to 1his arrangement as w lincar arn-
plifier ithe peak power wonld then be 775 watts - -
an inerease of just 15 watts, The wransmitter in-
dicated af. £ i the apparatus of diagram £2 feed-
ing g linear amplifier consisting of two U=t
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tubes in push-pull. A single UX-210 modulated
amplifier serves to excite the 1TX-852s and the in-
cpense in power provided by them is 120 watts -
one instance in which the use of a linear amplifier
wonld be justified. This arrangement is exactly
that nsed I the transmitter built to provide ex-
amples of the applications of these methods and
illustrated on these pages.

It shouldd he pointed out that in no instanece are
gerecti-grid tubes speeified as linearamplifiers. The
tvpesat present available arennsuited for the work,

Arrangement /' oof Fig. 5 is one suited for
operation from # plate supply of about 1200
volts. ‘Though the UV-211 is a good modulator
tube, its power rating is not sufliciently above
that of the (TV-203-A fo permit satisfactory
1007, modulation. The arrangement possibly
would not be a very effertive

gsT i

modulated amplifier as one unit: the modulator
and speech amplifier as another unit; the push-
pull linear amplifier yet another.

The separate illustration of the three-tube
radio-frequency unit provides some idea of its
fay-out, The close-up gives an impression of the
ronstructional methods used in if, These views
may well be studied in conjunction with the
eireuit diagram of Fig, 6. Tn the close-up view the
aseillator s in the right foreground. [t consists
of a UX-112 tube arranged in & tuned-plate
eireult in such a manner that it can be changed
over to erystal-control merely by plugging the
vrystal into the sockets X, } and removing the
wrid eoil L2, In the illustration the grid coil can
be seen at the bottom of the bakelite tube on
which the eoils are wound. By turning the coil

one, Diagrams ¢ and H rep-
resent two transmitters in
which the output tube is 4
LTV-204-A. At ¢/ the 250-watt
fube is aperated ay a linear
amplifier and without modu-
Jution its output is adjusted
tn 62 watts. The peak power
during complete modulation
is 250 watts, A UV.R{9 (a
tiube designed for use as a
modulator) is emploved in
arrangement /[ fo modalate
the 250-watter. In this in-
stance the earrieroutput could
be 250 watts and the peak
otitput during modulation not
a watt less than 1000, What
2 suooty amateur phone that
would be!

‘The transmitter illustrated,
s we have mentioned  at
several points, is that de-
signed and built to provide
evamples of the application
of the methods under discus-
sion. [¥ wos not designed with the idea that it wonld
crer be duplicatel by the amateur. Tt was arranged
and built in ity present. elahorate form in order to
incorporate in the one transmitter as many of the
features considered desirable as was possible. A
wlose study of its constructional details fogether
with the diagrams of Fig. & should enable the
amateur to plan and build a transmitter suited
to hig own requirements. Then, a siudy of the
tuning methods —to he ecovered later — should
make it at least reasonably possible for him to
adjust satisfactorily the transmitter he has buiit,
irrespective of how much it differs from the out-
fit illustrated.

THE COMPLETE OUTFIT DETAILED

The transmitter consists of the three sections
mentioned; the oscillator, “buffer” amplifier and

THE MODOCEATOR AND SCKKCH AMPLIFIER ('NIT
i the sinall panel (s the micraphone juck, the yain eontrol and the micraphone switeh,
Behind it, the mivroplone: fransformer qiud speech amplifier can be seen, The mmivulator
tuhe with 1is psseriate appuratus is at the vight,

upside down the plate coil plugs inte the same
sockets as before but the grid coil estends above
it, disconnected. A better scheme is to remove the
self-excited  eoil entirely, replacing L1 by a
separate and larger coil for crystal work. The
apparatus of this oscillator unit is mounted on a
copper plate over which a shield is fitted. Holes in
the side of the shield permit the crystal to be
plugged into position from outside. As in the caxe
of other apparatus built under the AR.R.L.
Technical Development Program, the practice
has been followed of keeping all radio-frequency
leads above the base-board and of permitting no
wires to go beneath unless they have first been
by-passed above. In addition, the method of
mounting units on or from other units has been
followed as in previous instances, so permitting
the elimination of many wires and the shortening
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of others, In this oscillator, for instance, the totai
length of radio-frequency leads probahly does not
exeeed six inches, The feeder !ead to the “buffer ”
tube is run through a piece of 3y copper fube
vonnected to the shield, the ides being to reduce
the capacity hetween the grid and plate circuits
external o the screen-grid amplifier io the lowest
possible value. The “buffer” tube is a UX-56
ideal for the purpose on account, of the possibility
of operating it without neufralization, It ean be
replaced, however, hv a meuniralized UX-210,
¥n this particular transmitter thege first two fuhes
sre operated ai the same frequencey as the output
bes but if desired they (‘mxid he upl’rdled at half
the ontput frequency. the “*butfer” frequency-
doubling into the modulated amplifier. ‘The
modulated tube, though. should operate at the
autput frequency sinee frequency-doubling into
3y linear amplifier would not he satisfactory.
reen-grid valtage for the 1TX-%65 is obtained
from the plate supply through a 25.000-chm
resistor.

The output vireuit of the sereen-grid amplifier
is similar to the usual arrangement, an enamel-
wire space-wound induetanee L35 being used,
The neutralizing eotl L7 iz wound on a small

o

T A

i

ofegle

Lreedine the oo,
ol tubing inserted in the bottom of ihe
former on which L& is wound. Sinee it is not
parrving s heavy radio-frequency eurrent it is
cund with 2.2 gauge wire,

The 11X-210 modulated ampilifier is arranged
mueh ax il it were a S0-watter on account of the
high peak voltages which it and its eiveulis must
withstand. The condenser of its tank is of the
double-spaced transmitting type and all fixed
sondensers are of high voliage raiing, The nen-
tralizing eondenser, {0 be seen mounted im-
mediately above the plate tank condenser, is a
dmxhlo-\mnwl midget condenser originally of 23
plates.

The provision of meters for this unit was made
with the idea of facilitating the tuning adjust-
juenis. A voltmeter is incinded for vhe lilament
vireuit, of conrse, but one plate milliammeter is
made o serve for all three fubes by connecting
it to a ph(ms' plug and Arréuming & phone jack in
e plate circuit of each tube in the manner shown
in Fig. 7. By conneciing the leaves of the jacks in
this way the plate cireuit is uever opened irre-

pices
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#pective of the position of the plug. In addition te
the plug, & small piece of bakelite rod fitted with a
knob is provided. This gadget is inserted in the
jack of the UTX-210 plate circuit, disconnecting its
plate supply for the purpose of neutralizing. The
meters, the jacks and this gadget can be seen on
the sloping panel at the rear center of the unit,
"T'he bias-hattery leads to the three tubes. the
plate-supply lead to the oscillator, and its fila-
i supply are connecied by means of 4 battery
cable und plug, the socket for which ean be geen
at the right rear of the hase-hoard in the close-up
view, The high-voltage and filament leads to the
two amplifiers are connected to ¥ahnestock elips
on the rear edge of the base,

T CONSTRUCTION OF THE MODULATOR

The =econd unit of the transmitter is the
modulator system. illustrated separately. It
O Prises the microphone iransformer, spe
stuplifier, eonpling transformer to the 1TX-250
modulator, double speech choke. gscillator plate-
voltage drop resistor and by-pass condenser, and
a milliammeter for the modulator plate circuit.
in the ease of this unit all hattery leads are con-
necterd by means of a baitery cuble and plug.
From the general view of the complete trans-
mitter it can be seen that the modulator unit sits
+nd to end with the radio-frequency unit, the
arts being disposed just as indieated in the
civenit diagram, ‘The andio {requency enters from
ane end of the atfair, the radin {requency from the
other: they meet in the middle where modulation
is effected, and the resuit is a phonc transmitter of
50 watts peak output with & high standard of
yerformance, When operated in this manner the
coil L6 is, of conrse, the antenna coil, while €75
i« the antenna luning condenser.

T'he third unit. the vertical seciion, is the push-
pitll linear amplifier which ean be excited from the
modulated output of the 17X-210, In the general
view it sits immediately behind the modulated
UTX-210, but there is no particular reason why it
should not be mounted on the wall near the
antenna leads ov in any other convenient place
in the station away from the three-tube radio-
irequency unit, The sae holds good, of course,
for the modulator unit, It could be mounted in
relation to the rest of the transmitter at any place
which would permit the iwo interconneeting
bigh-voltage leads to be run conveniently.

The two T7X-%52 tubes of the linear amplifiers
are mounted bottom uppermost so that the grid
leads are convenient to the vutput of the modu-
if ted tube, The two leads from the “‘antenna
*of the UX-210 are clipped across a few turns
of the induetance L te provide a eonpling link,
the adjusiment of the turns at both ends of ihis
iink heing used, in addition to adjustment of the
saupling of L5 and L6, in order to provide varia-
tion of grid excitation, L7, together with the large
variable condenser /7, forms & High-C grid
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cireuit for the linear amplitier Lubes. Aside from
its use in coupling the 1TX-210 to the UX-532s,
this cirenit serves -in reducing the harmonic
euntent of the exeitation power and in general
improves the operation of the linear amplifier
stage. The resistances K6 in the grid leads have
an important funetion in avoiding parasitic
osvillation of the wnplifiers, while the resistor
#!7 serves an equally important purpose in pro-
viding coutrol of the exeitation and in reducing
distortion in the push-pull stage. These resistors
will be given further consideration in discussing
adjustment.,

The output tank tuning eondenser is that
mounted between the two tubes. Above it is the
tank inductance and the rwo antenna coils, The
inverted U-shape tubing over the inductance is
not, us might be supposed, u handle to aid in
removing the coil, Tt is the eonnecting link be-
tween the fwo sevtions of antenna coil, these
hring mounted, incidentally. from the supporting
framework of the tank inductanee, since the outer
ends of the autenna coils are connected to the
vondensers by flexible leads. the coils can he
rotated through an appreciable are for the varia-
tion of antenna coupling,

The two neutralizing condensers of this unit are
mounted at the rear of the panel and are ron-
trolled by two estension shafts, the knobs on
whieh ean be seen immediately under the plate
{ends of the UX-852s. A filament voltmeter. plate
wmilliammeter and two anfenna-current meters
comprise the meter equipment of this unit,

THE TUNING PROUESS

And now we ust diseuss tuning and adjust-
tnent, in the telegraph transmitter an important
business but in the phone transmitter a delicate
proceeding requiring the most profound attention
to detail.

With everything in operating condition the
oscillator should first be given consideration. If it
is to be run as a self-excited oseillator the grid and
plate eoils should be proportioned so as to give
steady oscillation with about 8 ma. of plate cur-
rent when operating from a 135-volt plate supply.
With either a self-excited or eryvstal-controlled
oscillator this wvoltage should provide ample
ontput to excite the *hutfer” tube, though if o
erystal but no **butfer " is used it is certain that «
“power” erystal with about 400 volts on the
plate of the tube will be necessary for full exei-
iution of the modulated awplifier, The *buifer”
stage is, for this reason, serving the added nseful
purpose of permnitting low oscillator power and
convenient operation from a separate plate supply.
in the case of this particular transmitter the
oscillator is driven {rom the 135-volt receiver
1’ hattery but there is no reuson why a *‘B-
eliminator’ (the 185-volit type of which is almost
& glut on the market) eould not be used with
similur satisfaction. When the tube is running as a
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self-exeited oscillator the “hias™ lead is run
through a 10,000-ochm gridlesk to the negative
filament lead. For erystal operation 2214 volts of
hias has been found effective.

In checking the oscillator operation, und for
that matter the operation of any section of the
transinitter, 1t is almost essential to use a *“tuning

THE SECTION COMPRISING THE oLU'TPUT
LINEAR AMPLIFIER

Vo U7 X-8532 tubes in un inverted pusiiion are used.
Phe grid circudit equipraent is anderneath these, the
plute upd antenna components abore. Thongh arranged
7 operate behind the bwo other sections of the irans-
mitter, this wnit condd be operated tn any convenient
facation in the rwdio rawm and fed throngh a fuo
transmission ne,

lamp ™" consisting of a Hash-lamp bulb connected
in series with two or three turns of wire. These
turns, of course, ure coupled foosely to the partic-
ulur tank eoil under examination to determine

the presence and approximate amplitude of radio-

frequency current in the cireuit. The tuning of the
oscillator, erystal or self-execited, is greatly facili-
tated by the use of this famp.

Once the oscillator has been caused to run
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steadily on the required frequeney the plate
volitage is applied to the plate of the screen-grid
“huffer” tube with the grid bias at about 135
volts if the plate voltage is of the order of 600.
When the oscillator is switched off the plate
current of this tube should be brought approxi-
mately to zero by adjustment of the grid bias.
When the oscillator is swilched om this plate
current should rise to about 20 ma. With the bias
of 1he tube adjusted to the point where no plate
surrent flows when there is no grid excitation
termed the “eut-off ’ point the tube operates on
the lower end of iis grid-voltage plate-current
curve and is said to be running as a (lass B ampli-
tier. With the aid of the tuning lamp it should
now be possible to tune the plate tunk of the
{565 without difficuity and proceed to the
veutralization of the 17X-210. This process is
accomplished, as nsual, with the plate supply to
the 1U'X-210 disconnected. First the tuning lamp
is eoupled tightly to the [TX-210 plate tank and
with the neutralizing condenser set at zero the
tank tuning condenser is rotated until the tuning
famp lights. The light may light only dimly and
it 18 necessarv to gsarch for the resonance spot
with considerable care. Onee it has been found the
neutralizing condenser should be adjusted in
steps (the ank condenser being readjusied each
sime1 until the point is found where no radio
frequency ean be detecied by the tuning lamp in
the HX-2{0 plate tank, It is well then (o continne
the reotation of the neutralizing condenser until
the point is reached where current is again de-
tected. In rhis way it is possible to find a setting
for the neutralizing coudenser midway between
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the point where ihe current went out wud fhe
point wheve it came back, Nentralizing, when one
hag had a litle practice, is surprisingly simple
and 1t 18 soon found that there is no need to get
wdarmed about the possibility of self-osciilation
n in & transmitter of this type in whieh there
<ix eireuits all tuned to the same frequency!

DRANTIC BIASING
With the oscillator switched off, the bias of
the {IX-210 shouid be adjusted to the **cut-off
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point (where plate current ceages, ‘This prohably
will be of the order of 11214 volts, Now this vaiue
of bias should be doubled. In other words, it should
be increased to 225 volts under these conditions,
This means that the excitation arriving from the
UX-465 will have to swing the grid of the /X210
112 volts before any plate eurrent flows at all,
and much further than that if the plate current
is to he driven up to the normal value. In short,
the grid of the modulated amplifier must be
provided with a relatively terrific sock by the
preceding tube -—the reason why a *power”
vrystal ig advisable if it is to exeite the LIX-210
directly. When operating with the bias far bevond
the “eut-off ' peint, the amplifier is said to be
running as a C(lass C amplifier. When so operated
the efficiency of the amplifier is very high and the
output power varies as the square of the plate
voltage within eertain limits — the condition
ssary for modulation free from distortion.

1If the TTX-210 is to be used to operate directly
into the antenna, atiention ecan now he directed
to the modulator section, With 135 volts on the
plate of rhe speech amplifier, satisfactory opera-
tion shonld be obtained with 9 volts of grid bias.
it possible u low-reading milliainmeter should be
connecied in its plate circuit. however, to make
sertain that no plate eurrent fluctuation is caused
when the mierophone is spoken into, The same
should hold good with the modulator. With 600
volts an the plate of this tube the correei biag
will be of the order of 11214 volts, Under these
conditions the plate current will hold steadily at
S0 or 60 ma., when modulation is taking place.
shonid it fluetuate, further grid bias adjustments
should be made.

At this stage the antenna may be con-
nected and the ronpling and tuning ad-
jusied to give maximum antenna current,
Adjustment of the gain conirol and talk-
ing position Is now necessary in order to
obrain speech input to the modulator
not. greater than that necessary to give
full modulation on the londesr tones. The
vorrect, adjustment is quite diffienit to
judge but there are three methods of
gaining an approximate idea. The first
i# to hum a eonstant ftote hear the
micraphone and adjust the gain control
until the anienna current increases by
ahout 2577 of itg normal value, Com-
plete modulation probably iz then taking place,
Another check, probably a very approximate ohe,
i= 7o listen to the output of the fransmitter with
vstal monitor —a rig which should be wvail-
ible in every amaftenr phone station. It may
congist. of uothing more than a hank of, v,
rwenty turns of wire conneeted in series with n
fixed ervstal detector and a pair of heard phones,
With an assistant talking near ihe microphone
an exeellent idea of the voiee guality can he oh-
zained by holding the coil of the monitor near an
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antenna lead. Then, the gain control and the talk-
ing position can be varied until the point is reached
where noticeable distortion can first he detected.
"The third possible vheck is to listen to the irans-
mission in an ordinary osecillating monitor in order
to ahserve by just how much the carrier is being
bucked up by fhe speech, This probably is the
tnost, approximate cheek of sll,

The ehecking of possible frequency flutter cun,
however, be made splendidly with the oscillating
monitor. With the earrier tuned to zero-heut the
quality of the specch should be just us free from
distortion as in a non-oscillating receiver. This
¢heck also can be made splendidly by an obsery-
ing station. And, while we're on the subject, trv
tuning your receiver in an oscillating condition
to zero-beat with a few amateur phones. Observe
just how searce are the phones, not erystal-
comirolled, which ure intelligible under these
ronditions,

PONING A LINEAR STAGE

The adjustment of = linear amplifier may now
he considered. The primary adjustment is that of
erid bias, With an amplifier of this type it should
be adjusted to the point where the plate current is
the same irrespective «of whether excitation is
applied or not, This, however, is presupposing
that the exeitation has been adjusted. and for
this reason the best scheme is probably to adjust
the exeitafion to give the normal plate ¢urrent of
the tube. Then, without paving particular atten-
tion to the plate eurrent, the exeitation is in-
creased by the means already mentioned until
the point is reached where further inerease in
exeitation does not inerease the antenny current,
I'hen the excitation should be reduced by de-
creasing the resistance of /7 until the antenna
eurrent is half the maximum valiue, At this stage
slight adjustment of bias way be made to hold the
plate enrrent counstant with and without grid
exeitation.

{Inder these conditions the tube will be oper-
ating as a linear amplifier, with its output at oue-
ruarter normal power but ready to be pushed up
to full power when the exciting tube is fully
modulated.

The adjustment of a push-pull stage differs in
that the grid bias is adjusted to the eut-off point
when no exeitation is applied. ‘Then the excitation
is brought to the adjustment where half maximum
antenna current, is obtained, as before.

It might be mentioned that variation of the
eoupling of 14,16 and of the resistor K7 upsets
the tuning of both the tanks Li-(7 and L7=C11.
The condensers €7 and (11 therefore require
constant readjustment.

Neutralizing of the linear amplifier is carried
onf in just the same manner as in the case of any
other amplifier. In the ¢ase of the push-pull stage
the two neutralizing condensers are varied to-
gether,
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Antenna coupling is another important adjust-
went. Heduetion of the coupling below the point
of maximum antenna carrent usually is desirable
for phone work.

‘The transmitter is, of course, an exeellent code
transmitter when suitably adjusted for that
work., When the UX-210 is used as the output
tube it is only necessary to provide some good
standard keving svstem to convert it for tele-
graphing, The linear utuplifier, however, when ad-
justed correetly for phone is not adjusted for the
best performance on eode, In the cuse of the push-
pull amplifier it is necessary to eut out the resistor
R7 in order to get full exeitation and maximum
antenna current, When 4 single linear amplitier
tube is used it is advisable to inerease the bias to
somewhere near the cui-off point in addition to
increasing the excitation,

YES, IT PERFOKMS

Perhaps it would be as well to mention that the
phone. provided in this article to illustrate the
application of the ideas treated, really has
worked. It has been oun the air only three
nights sinee it came out of the Laboratory — one
night with the 1TX-210 as the autput tube. and
two nights with the UX-&528 feeding the an-
tenna, Only stutions in the Bastern states were
heard but all that were called were worked. Re-
ports of the audibility of the signals with the
X210 ouiput varied from OQNAL to OSAS and
several were to the effect that they were the loud-
est phone signals on the air. In all cases the voire
guality was reported as being excellent. With the
linear amplifier in operation the reports were
stightly more flattering. At the same time we
must mention that we overheard one amateur
tell another that he svunded like & broadeasting
station. We eouldn't help thinking what a horri-
ble broadeasting station that must have heen.
We knew then that we would have to discount
heavily the reports we had been reeeiving.

We feel that even with all these words this is a
pitifully incomplete treatment of the subject and
we know that contributors to ©QS7' can make al-
most.  limitless additions — possibly  subtrac-
tions. We do feel, however, that somewhere in the
treatment lie at least sume partial rewedies for
the unfortunate epidemic of vecal afflictions
with which the amateur phone game has for so
jong been cursed., Here are the key thoughts:

(1) The strength of phoue signals is dependent
not upon the antenna power of the transmitter
but upon the variation of it.

{2} With modern systems this variation cuu be
carried to the 1009 mark on the modulation
peaks. A relatively enormous gain in the eifee-
tiveness of a transmitter is therefore possible
without the necessity of power supplies or tubes
of higher power rating.

{3) High modulation percentages, however, go
hand in hand with drastic voftage variations on



the tube being modulated. This, in turn, =pells
frequency flutter or frequency modulation uniess
the tube generating the earrier frequency is well
isolated eleetrically from the tube being modu-
futed,

4) Some sueh isolation of the oscillator or the
wse of erystal-control becomes of the greatest im-
portance, since frequency flutter detinitely and
greatly inereases distortion between the trans-
initter and receiver, even if the modulation is
perfect.

151 For this reuson. with any iransmitier in
which the oscillator is modulated and to some
stent with transmitters of the oscillator-ampli-
fier type) the speech quulity obtained in 2 menitor
in the station is not necessarily similar to the
speech quality ohserved at a distance,

151 Tt must be remembered that a good phone
sransmitter is quite a different animal from the
sode transmitter. The tubes, their voltages and
their e¢ireuits all require treatment differing
radieally from telegraph practice,

g
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i7) The speceh quality ean be no better than
that put out by the microphone. (iood micro-
phones are expensive but the cheap ones are often
satisfactory providing they are spoken into in the
COTTeeh manner,

%) Good amaieur phone transmiiters may ap-
pear expensive. 1f, however, expense is eonsidered
in relation to the signals produced in distant re-
veivers they represent, in comparison with aver-
uge present-day phones, far greater value for the
amateur’s money.

Midwest Division Convention
May 10th-11th at Ames, lowa

HE Cumpus Radio Club of lowa Siate
College is again sponsoring this vear's un-

nual convention, and if experience is # good
ieucher those artending will feel well repaid for
making the irip.

antinued on page $83

I have pondercd often ax fa
be just a touch of the heroje
the horo business to a corrain estent.

The Pres

HIRAM PERCY MAXIM

PRESIDENT OF THE AMERICAN RADIO RELAY LEAGUE AND
QOF THE INTERNATIONAL

Being an Amateur

the why of this, It is nat easy to explain,

O?{E of the ihings that every one of us AR.R.L. pwplt cnjov is heing an amateur,
in if, and eve ry one of us with red blood in him likes

ident’s Corner

A WORD FROM

AMATEUR RADIO UNION

‘T'here mayv

We work late inio the night, we study and we def'y failure, and we spend time and money
with no idea whatsoever of gaining apy tinancial reward. ln public emergencies we are
wrazy to sit at our sets day and night on end, droupmg our personal affairs enfireiy, The |
thought of getting pf&y tm' it is ubhhorrent, Cmir rewurd is that kick that comes {rom suceess-
fully achieving an extremely ditfieult and worth-while resuit.

b alwayvs think of Sir isane Newton when 1 get to mulling over this amateur matter. He
was & real one. His job was the ehair of mathematies ai Cambridge in England. He got paid
{or that, But when iv came to astronomy. optics. acousties and physies generally, where he !
profoundly advanced scientiiic knowledge. he did not get a penny, because he was a dyed-
in-the-wonl amateur.

Newton completely outsirinped his professional coniemporaries in solving the grear
ientific qucxtlons of his day. He deduced the law of gravitation and its important siub-laws
[ ~hay-wire " equipment. He made the professionals follow where he led. He makes
me proud of heing an amateur,

Does v make you think of those “‘useless™
amateurs onee wpon a time?

short waves that were handed out to us
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A General Purpose Audio-Frequency
Power Amplifier

By James J. Lamb*

HE number of inquiries reccived by the

Technical information Rerviee request-

ing desien and constructional data on

audio-frequency amplifiers of high gain
and power output is evidenee of a considerable
interest in this type of cquipment on the part of
the armateur fratervity. Motivated

must of necessity he extremely  approximate,
sinee there will exist w wide variation in the
absorption losses, echo eifeets und the like with
different. auditorinms, ‘T'he following specificu-
tions may, however, be tuken as of 4 conservative
nature. For home use aod cnall suditorivins

hy this apparent demand for infor-
mation on surh equipment the nme-
plifier and associated apparatus
described herewith have been de-
signed and constructed, the unpits
hetug so correlated as to be adapt~
able to s number of nsex, The
utility ranges from serviee as the
audio-frequencey input for « phane
transmitter to that of furnishiag
the musical seore for the home or
small theatre motion picture. \sn
matter of humorous interest, the
thing may be made to furnish a
varicty of sound eifeets as well,
since by making the proper mis-
adjustments the amplifier is en-
pable of generating the weirdest of
walls: the raitle of machine guns
ot the roar of almost wny tvpe of
sirplane motor. Although these
proper misadjustments cannot be
detinitely specitied it is very proh-
able that the econsiruetor will
bump into a suflicient number of
them to satisfy the most diserims
inating lover of racket hefore he
goets  everything about the rig
properly adjusted. Before going
into the details of the design and
eonstruetion of the amplifier,

power supply  and  phonograph
units illustrated, it might be well
in consider the features of such
eguipment necessury for the various purposes to
which the devices are intended.

THE AMPLIFIER

The first consideration is, of vourse, the amount
of undistorted power output required. ‘Phis
consideration must be determined by the amount
of ecoverage necessary in the case of public ad-
dress or theatre use, the power being spevitied with
relution to the seating capacity of the auditorium.

"This method of determining power requirement,

#'Pochnical Information Service, AR.R,L.

THE COMBINED DOUBLE PPHONOGRAPI,

AMPLIELER AND

POWER SUPPLY

accommodating audiences of a few hundred, not
more than two watts of undistorted output should
be required. This degree of output is obtainable
with a power stage utilizing two [TX-{71-A tubes
in a push-pull ecircuit or from oue UX-250 tube
with 350 volts on its plate. For auditoriums
seating up to 1000 persons, four or five watts are
ample and this power i3 oubtainable from one
UX-250 tube operating with a plate voltage of
450. For auditoriums seating 2000 to 2500 persons
ten watts will serve and this order of power may
be realized with an output stage utilizing two
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{7X-250 tubes in a push-pull arrangement. their
plate voltage being 450, For outdoor use. the
futter combination is capable of delivering in-
telligible speech to andiences of as high as 10,000.

Having decided upon the power output desira-
hle for the purpose. the next step is to determine
vhe wmount of voltage amplification which must
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erophone transformer is almost as difficult of
specificaiion, since there are microphones and
microphones. It may vary from much less to eon-
siderably more than the voltage ohtainable from
the receiving set detector output cireuit. With
the magnetic phonograph pick-up things are more
safisfactory, and the output may be given as I to
{15 volts, (‘onsidering 15
volt as the signal mput
v rrHagP applied to the grid
eirenit of the first ampli-
frer and assuming tubes
fmving an amplification
fartor of S, one stage of
iransformer-coupled  am-
plification should nrecede
the power stage of the
fwo-watt output variety
and two stages =hould

T
m?

Qut.

of put
)

precede the power stage

in ampliiers of the tive-
and ten-watt ontput. in

anv ease the input must
be provided with a gain

eomtrol to limit the input
voltage to a point helow

Yaxiey flug cabie

FIG, : — THE POWER AMPLIFIER
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precede the power siage in order that it may
reveive the grid swing necessary o permis
renlization of the full available power ouiput in
its plate cirenit. In figuring the voltage amplifiea-
tion required, consideration must. be given to the
signal voitage whieh is io he impressed on the
amplifier input. znd this involves the souree of
the signal.

Fossible signal sources are (he detector output,
of a radio receiver, the secondary of a modulation
rransformer operating i eonjunction with =«
mierophone and the output of an eleciro-magnetic
phonograph pick-up. It is obvious that the volt-
age realizable at the input of the first amplifier
tube from the vutput of a detector twbe will be
=ubject ta variation between very wide lmits,
«nd any definite voltage must be specified with
erossed fingers. Crossing fingers, we hazard 15
volt. The voltage across the secondary of a mi-

r, firo-buiton lupe,
y Transformers,

tetie cdeed 1o negaiive §i end gronnded,

€ =C =B +8 8 % , opeiivn valt-
sk socws 61 pokor Svor that where excessive volt
S ok T5on age swing  reaches rthe
grids and causes disior-
tion,

Tubes of the UY-2u7
type are most suirable for
the voltage amplification
stages when a.e. {ilament
supply is to be used, as
they operate with o mini-

mum of hum., are npon-
mivrophonic  and their

characteristies are such as
to permit their use in eon-
iunction with standard au-
dio frequeney iransform-
ors, Where e, tilament
\upplv is to be used the U\ 112-A type of rube
is recommended for the voltage amplification
ages, In three-stage amplifiers which are 1o he
aperated at the “wide open™ position ir 18 wug-
gested that the second stage be of the push-pull
type as well as the hnal stage, since the possi-
bility of distortion resulting from overloading of
the second stage will therehy be reduced. it
must be remembered that while the final push-
pull stage may he over-loaded to some extent
without the introduetion of serious distortion. it
cammot correct for distortion introduced
preceding stage,

Wiih au idea of the power output and gain
required in mind, the vonstructor is ready o
proceed with the design of the amplifier. The
vhoice of equipment should not prove ut all
difficult in view of the Vact that there are now
available so many high quality types and makes




Arriv, 1929

of components of specified characieristics. This
is partienlarly true of inter-stage coupling devices,
those used in the amplifier illustrated heing typi-
eal. ‘The precautions to he observed in this con-
nection are that the units have a good
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form of Frost phone-cord tip jacks, as are siso the
output and positive high-voltage terminals. These
are used soiely in the interest of The eonvenience
they lend such an experimental layout and bind-

fiat frequency characteristic curve vver
the musical range of frequencies, that
the primary windings have sufficient
eurrent earrying capacity to aceommnio-
date the plate current being drawn by
the titbes and that the cores do not be-
rome saturated at this value of current
through the primaries. In the case of
the plate circutt of » push-pull stage
the latter consideration is, of course.
eliminated: the current flows through
the two sections of the primary winding
in opposite direetions and the Hux due
to d.c. plate current is therefore zera —
providing the two sections are balanced.
sich features as are conducive to the
maiutenance of high quality of repro-
duetion and to the elimination of ob-

iectionable humshould be incorporated,
and the location of the various parts
with respect to such oiher should be
such as to make the length of connee-
Tions carrving audio-frequency current . -
short and ithey should be usx widely  -tne-
separated from each other as possible,
The latter is particularly important in
the wrid and plate cirenit wiring. A.e. filament
connections should he rin as twisted pairs and
if possible allow frequency and d.c. power wiring
should be cabled.

‘the wmplifier illustrated in the photographs
is wired in accordance with the circuit diagram of
Fig. 1. It cunsisis of three transformer-coupled
-tuges, the input heing either microphone,

PTHE POWER SUPPLY

This ilustrates the orrangement of the sguipment ax rerred from the renr.
Fower and Jilamend teansforiers are of the otreme eft, the rhenstal 11
the 227 keater cirentt hetng bes
't to right, the 2871 reno

le the flament iransformer for these fubis
tiier tubes, glter nnd panel corruing the
der resistors are wext in order. The Yorley cuble nnd posifire

kinh-roltage oires arc cabled together,

ing posts would serve almost as well, Rwiteh &,
eonnects either the microphone transtormer
secondary or the radio-phonograph input trans-
former secondary to the grid of the first amplifier,
in the up and down positions respectively.
Switeh Sy ¢loses the mierophone battery eireuit
and should bhe closed before N, is thrown to the
microphone connection as orherwise a consider-

able jolt will be given the tirst

amplifier tube grid and an ubjee-
fionable thump in the reproducer
will resuilt., "The gain control, ;. is
very otfective und volume may be
controlled from s whisper to a
thunder. The resistors By serve to
prevent andio-frequency conupling
hetween the various grid cireults
to u considerable degree aud also
are «ffective in preventing the
flow of excessive grid current in
cuse of improper grid bias adjust-
ment. The capacitances (; and (;
act a8 by-pasces for such audio-

THE POWER tMPLIFIER

The panel af the right cavriy s the yain control awi saqioh used to chouge
coer frome the auoio=ivequeney transforiner (mmediately fehond the ponel
{0 the mrrrophone transformer ai the bock, Inter-stage cup piing transformers
vire larated hetwern the tuhes and the aol put teruiinals ave of the icft,

detector output of a radio receiver or phonograph
pick-up. The various input terminals are in the

frequency eurrent as muy tend to
flow iu these cirenits and in the
plate return cireuits as well,

'y, connected across the second-
ary of the second audio-fre-
gueney transformer, shunts this
grid circuit so as to give a high frequency cut-off
and is particularly efective in reducing record
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hiss when using phonograph input, Records vary
usreatly in the gmount of surface noise ax do
tnierophones in the wmonnt of hiss produced.
This E),V-D‘d.b‘-‘,‘- f'Ulll_iL‘llN_'l‘ ;fdsl) tends fu pr@duce aty
eftert of aceentuating the lower frequencies to
b o pleasing degree, the proper capacity required
su give the desired etfect being ascertained by
trinl, In this case, g value of 001 to 02 was
found to be mest zatisfactory, although this
yvalue mav not be best wirh s teansformer of
churneteristies ai varianee with that used i this
purticubr  msianee, The devire is

—

autput

)
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speaker winding or speaker input fransformer
primary impedance, It more than one xpeaker is
tn bhe used, they shiould be connected in serios or
series-parallel aud the proper pair of rhoke out-
put taps should be determined by vxperiment,
If there should be & possibility of persons touch-
ing any live part of the cutput ciccult or speaker
terminals, it would be advisable to vonnect o
2opfd, condenser in each side of the fine, since the
high voltage plate potential is applied to the
eircuit zlthough anv rwo terminals in a pair are
at zero poteatial with respeet to each other.

It might be advisable in aswoin-
biing the amplifier to delay the per-
muanent mounting of transformers
T, until the unit has been given a
tesi, as there i a possibility that

j <3

these transformers way pick up
some hum from the power supply.
In this particular job this was not
found necessary, however, aithough

the power supply was mounted
direeily  below  the amplitier. In
wiring, all transformer eases shouid
b cleetrically connected to cach
other and to the negative high vait-

~C 9
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age which should be grounded, {'his
i very important in the elimination
of hum diffiendties.

o+

Ground

THE POWLER SUPPLY
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Silver-Marshall tapped choke of characteristies
suited to the plate circuit of the 1TX-250 tubes,
faud speaker connections should be made to
taps 1 aud 7. 2 and 6, or 3} and 5! the combination
used being dependent on the impedance of the

ottt

Reabors,

Needless to say. the power supply
for an amplifier =uch ax that de-
seribed must be of 4 husky sort.
The total plate current drawn bv
the fithes is around 125 milliam-
peres and fo this must be added the
current Howing through the voltage
divider on the filter output. bring-
ing the total eurrent load up to 135
or (40 mills. Allowing for voitage
drop in the rectifier tubes and in
the tilter, the trausformer should
have a plate supply winding rated
at H00 volrs at 150 milliamperes or
U to 100 watts, Three filament
windings must also be provided,
two capable of handling the U3
24 and UX-250 {laments and
one for the {(Y-227 heaters. Most
power transformers available in-
eorporate the plate and two 715-

volt. windings, and the 2!li-volt
aupply for the 227 tubes raay he

obtained from a separate trans-

former esigned for that purpose.

The latter transformer should be

squipped with 2 rheostat to accurately adjust

the secondary voltage under varying line voltage

conditions, as the value of 227 heater voltage is
quite importaunt.

The filter chokes should be amply large to
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handle the total cutput current without satura-
tion or heating, and the filter condensers should
he rapable of withstanding the full reeiifier
output peak voltage under no load conditions.
Filter units of the ratings specified in the eut
label of Fig. 2 should be satisfactory.

Referring fo the circuit. diagram of Fig. 2.
it will be noted that the arrangement is quite
usual with but few exceptions, 1t was found that
there was no advantage in using a final filter
capacity on the high voltage supply to the UX-
250 push-pull stage, und thai the capacity avail-
able for this purpose could be used to much
greater advantage aeross the plate supply to the
227 plates. It was also found worth while to use
hattery grid bias on the 227 {ubes in place of the
registor hias provided for ithis purpose as the
low end was found to be much better when using
battery bias and tendency fo meotorhoat on the
part of the amplifier was entirely eliminated.
As a matter of faet, the yuality in general was
found to be considerably augmented by sub-
stituting battery bias on the push-pull stage as
well, and for best. resnlts the use of battery bias
is urged. i it s desired to realize the maximum
possible output of the amplifier, the plate voltage
on the push-pull stage should be raised to the
full 450 volts availuble irom the rectifier and
filter, 'This is accomplished hy counecting the
negative "B, positive “C” and 227 heater
wenter-tap wires to the ontside ferminal of Rs,
the negative hias for both the 227 and 250 tubes
being taken from batteries. The has batteries
mayv be of the sall type 227 5-volt units. four
being necessary, The battery 5. vonsists of two
{14-volt nnits in series and is efieetive in reducing
fmim, sinee il is connecied hetween the eenter
tap of the 227 heater winding and the cathodes
of these tnbes. inaking the cathodes uegative
with respeet in their associated heaters and
preventing eleciron low from the heaters to the
vathodes, The Hashlight bulb F, connected in
series with the negative output lead of the
pectitier, serves as a fuse in protecting the rectitier
tubes and transformer winding in ease of ac-
vidental short circuit of the output or ihe blowing
of a filter condenser. It is also useful in indiexting
eurrent variation, since it glows at about haif or
t wo-thirds full brilliancy under normal rectifier
foad. and serious variations in current cutput are
rendilv made visable,

In making adjustments, a high resistance d.c.
voltmeter of the multi-range type is particularly
useful, and all plate voltages and grid bias
voitages ohould bhe vcarefully checked hefore
sttempting to pui the wmplifier and power unit
into uperation. The filament voltage of the 251,
250 and 227 tubes should be vheeked with a good
.+, voltmeter. as there are bound fo be variations
in line voltage — and the transformer secondary
voitages are Dot always as specified, but change
under difierent load ronditions. In first placing
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the amplifier in operation, it would he advisahle
to check the plate current of the tubes with a
milliammeter, euch tube being checked sepu-
rately. The grid hias voltages and gain eontrol
should he adjusted so that none of the plate
eurrent readings vary with the input signal, as

7o Aimp iput
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FIG, 5-—THREE FOSSIBLE FADER ARRANGEL-
MENTVS FOR THE PHONOGRAPH CONTBOL PANEL

Lhat skovn tn A I gunte workable, but acts os o sirees
rrsistane wnd does ot endiredy dlimeinate the scptoté frave o
pick~up when e the full position for the other, Arrang ment
13 gices o conirollable vdearer of wiring but has bad frequeney
s haraeterisiics when one wesistor 15 nol an the full off position.
FPhis sustem tlso requires that the Hwp re s be operited
séanaltane ol dued & vomrabit {ernpeendent oo thot areount,
The wepece dingramoed in Frg, ¢ is piobably the most eabis-
incloryy, s 1 operates as o poltage divider, hug a qoud freque ney
cfaracteristio Ceamparalivrely) ol s plieely eliminaies  ihe
sigrad from one pickegp whew o the Sull Y ont position for
the rther. Suguestivns for coestruction of this arrangeme it are
weven tn bhe tert,

variation in plate current immediately indicates
distortion. If the amplifier should show a fend-
eney to motorboat, the eapacity of O'5 in the
amplifier mayv be increased to good advantage,
However, with proper grid bias and input signal,
no such motorboating should oeenr,

THE PHONOGRAPH UNIT

For the furnishing of uninterrupted musical
programs, the double turntable and pick-up
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arrangement  is surprisingly  #ffective.  “Fhe
vhange-over from one record to the oiher is
neeoimplished by means of o sbuple fader, the
transition being pleasingly gradual in etfect and
vhjectionable gaps herween selections are entirely
eliminared. The unit eonsisis of two  Pacent
motor-driven turntables, two Pacent pick-ups
and a control panel earrving s {10-volt switeh
in the supply line to the power amplifier, two
similar swirches for the furnfahle worors aud
the fuding control, "he fading arrangemeni used
s shown in the circuit diagram A of Fig. 3, and
two other possible schemes are shown at B and C.
Of the three. € might be considered most effoc-
tive, ux one piek-up iy entirely out of eiveuit
when the other is in use, The deviee consists of
a standard potentiometer with a fourrh contaer
inade fo its exavt electrieal center, This fourth
contact can be roost exsily arranged on a puten-
tiameter of the wire wouud tyvpe. such as Electrad
or Yasley, The fader arrangement should not
be used as a gain control, but volume should be
adjusted by means of the gain control associated
with the amplifier.

The phonograph unit ix meunted on a board 30
inches long by 13 inches wide and *; inch thick.
The amplifier and jpower supply units  are
mounted on base boards of the same thickness,
earch being 24 inches long by 12 inches wide,
As shown in the photograph of the complete rig.
all three units are built into a stand which is 30
inches in height. 2% inches wide and 12 inches
deep, ourside dimensions, If desired, the stand
ndght be so designed s+ to also acecommodate
ercks tor phonngraph records and the cue siwet
for motion pletire seores,

“ Public Interest, Convenience or
Necessity ”

P Y HE Federal Radio Commission has deeided
l that it ix not necessury for each individual
applicant for au amareur station license to
struggle with the business of proving that his
station will be in the public interest, convenience
o necessity, The auswer Lo this guestion may be
utniited.,

Recently a new and complex application form
was originated by the Commission, known as
Form 5-A. Question 12 inquired: * Why will the
vperation of station be in the public interest, con-
venienes or neeessity?’” One ean picture the
average amareur wrestling wirth this question.
The League thought it unneeessary. as the Com-
tission had ruled that the existence of amateurs
as # eluse, under the regulations governing their
aperation and within the privileges reserved for
them, was in the publie interest, cte.; and sug-
wested that a vormal applicaiion from a bona-fide
amateur should be so aecepted without the neces-

Armrin, 1920

=ity of demonstration on the part of the individual
applicant,

The Commission has arquiesced, Although am-
atenrs are not excepted from this licensing stand-
ard, the Commission fecls that proper ainateur
operafion in aceordance with regulations sutistied
the vequirements of law and accordingly on Feh-
ruary 9th the Commission ook the following
aetion:

“Om motion duly made and carried. the € 'om-
mission directed that auswer to the reguest made
of applicants for amatenr radio siation licenses,
upplication Form 5-A, ag to whether the opera-
tion of sieh svation is in publie interest. con-
venienee or necessity, may be viiitted from such

applications,” — K. B,
Strays 5,

W70} is enthusiastie about the idea of making
ORL cards from a zine engraving. His own cards
were uade from s drawing done in India ink
on u sheet of drawing paper uhout twice the size
of the card. No parficular artistic ability is
necessary fo make the drawing, he says, and the
zine plate should not cost wmore than #5 or 3G,
The printing job irom the plaie is guite cheap
atnd o new bateh of cards can be struck off ar
any time without the need of tvpe setting.

The peaked audio frequency amplifier iu the
four-tube 12977 receiver is not satisfactory
for phone reception. For fhis work. as mentioned
ot page 29 of the Februury 87 v switeh can be
provided to cut out the peaked stage. WICRC
proposes an alternative ~cheme. He has arranged
the Ford coil secondary, its tuning convienser,
grid voudenser and leak ou a swall plug-in
hase. Also he hus arrunged an audio transformer
on a similar base so that it may be plugged-in in
place of the peaked coupling unit. A further al-
ternative would be fo arrange a base similar to
the peaked unit but fitted with a resistance in-
stead of the Ford coil secondary. Better audio
frequency eharacteristics wonld then be ohrained
than with the transformer,

Rain feaked through the lead-in at WSDRU
and after cleaning up the mess it was found that
the ((NX-210 showed symptoms of water in the
hase, WSDRTU drilled a bole in the base so that
the water could leak out. {nfortunately the
water and the vacuum leaked aut fogether.

W2ADZ reminds us of the five comprehensive
articles on {elevision which appeared in the Oc-
tober, 1427, issue of the Bell System Technical
Sournal, They shouid be of great value to tele-
vision experimeniers even though thev were
printed more thau a vear ago. T'hisx and other
issues of the Journal ean bhe obtained from the
Information Departmeni, American Telephone
and Telegraph Co., 105 Broadway. New York
Clity,
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Beats
By J. E. Smith*

NY FELLOW, as the saving gocs, “who  In their veices as they speak, Men have voices
knows his beats, knows his vegetables,”  rieher in avertones and beats than women; chil-
That may not be & very intelleciual  dren have voices with relatively few, That is why
manner of speaking, but it is a fact that  they are su shrill, Sopranes have fewer than con-
anyone who has 2 guod knowledge of how bheats  traltos. This is because the notes they sing are
are produced, controlled and measured, and who  higher: overtones are pitched higher rhan the fun-
is acquainted with the many ways in which beai.  damental, and it is clear that there is an upper
phenomena ean be used. certainly must have a  limit. to ihe capability of the voeal cords for pro-
good knowledge of electrical principles, dueing high-pitched notes,
kveryone knows what heats are. tine may not Let us find out what a heat is. Suppose we go on
eonsciously be aware of the fact. that he has this  a picnic and put nup an old-fashioned swing on one
knowledge, but. neverrheless, is making use of it.  «f the irees. Our lady iriend takes her seat on the
every day of his iife, Go to your radio receiver  swing and we find curselves assigned to the task
and tune in a baritone or a soprano, and listen  of keeping the swing going. We give it a push to
carefully. Do vou notice how the voice
wavers as the singer holds a long note?
1f it does not waver, tune in another
station and listen to a better singer.
What doex that last sentence mean?
Merely. that the quality or fimbre of &
person’'s voice, or uf an instrument, de-
pends tn 4 great extent upon the num-
her of overrones, as theyv are called. in
the sound produced by the voice or ie-
~trument. and when these overtones arm < Fi1G. 1
generated together they produce whak
are known as beaig, The heafs are partial evi-  start it off. When it comes hack we give it anoiher
denee of either many overtones or of strong over-  push. and soon il is swinging quite high, Now we
innes in the =ound, We say parfial evidence,  stop pushing it at each swing, and are conient to
pecause the presence of beats does not necessarily  give it & shove af overy other swing, it is clear
mean that the iimbre or quality of & sound is  that cach fime we push i, it swings harder than
good, The beais may result from & mixture of  thase times we do not push it. 3 the swing is
unpleasant tones or dissonances, as they are  rocking at the rate of 20 swings a minute, we can
culled. say there are ten “heats™ per minute, or there
That the bears have considerable value. how-  are ten iimes per minute during which it swings
ever, In connection with the rimbre or quality is  harder. So. if we pushed it only every fourth time
well recognized: the violinist setually produces  there would be five beats per minute, 1 we push it
artiticial beats us be plavs. by rocking his finger  every time it swings there would be no beats, for
v the siring of the instrument, ‘This makes the  there would be no time when it would swing
active portion of his string longer and shorter bya  harder than at arher times,
small amonnt, and so vhanges the piteh of the Now we ¢an begin 1o think of sound waves, for
note he is playing by a cimilar small amount.  these are cansed hy the air through which the
This is dene several times « second, and the ear  sound travels swinging back and forth. Suppose
perceives this variation of the pitch as a slow beat  we have a eeriain sound ereating vibrations of the
sote, In this way rhe violin or cello, aiready rich  uir in the room. and that ar 2 given instant and ag
in overtones, are ade 10 sound as if they were  a eertain poini the air ix moving in a definite
=1ill richer in these rones which please the ear. direction. Then, i anorher sound in the room also
It is bv means of overtones and beais that we  eauses the air a1 that sue point and at that same
ure enabled to tell the ditferent musieal instru-  instant to move in the sume direetion, the two re-
tenrs apart: ‘o go 4 little further, in is actually  inforee each other, Sr another moment, perhaps,
by means of these that we are enabled to distin-  the vibration of the second sound will noi he in
guish the voices of ditferent individuals and to  step with the first and will tend to neutralize the
vateh the varied and different. shades of meaning  vibration cansed by the tirst sound. This rise and

#President. Neational Radio instif}ntn, 16thand U Streets, fall in amphwfie of fhe tom h]n@d waves eonsti-
N, W., Washington, D. . tutes the beat in which we are interested,
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T'he number of beats so ereared is equal to the
ilitference hetween the rate of vibration of the two
=ound waves, That is, if one wave i+ vibrating at
the rate of 1000 times u second and the other at
£100 times a second, there will be 100 beats per
second, We shadl actually hear a sound which has
# piteh corresponding to 100 eveles per second. Tt
will he & rarher low-pitched nore, but we shall
hear it neveriheless, 1f the frequencies of the two
notes differ by oniy iU eveles per secoud we shall
distinetly hear ren beats each second, but there

will not be « definite pitch to the beat nore. This
= beeause the hears are ~o slow that the ear can
hear each one separately, When the {requency
of the heats gets up to about 25 per seeond, the
ear cannot distinguish each beat sep-
arately, bui beging to perceive an
actual rone,

T'his should be sutlicient to give the
novice w fatr idea of what beafs are.
in this article we are more eoncerned
with what we e¢an do with them in
viecirieal and radio eircuits, and how
endi them i various wayvs
f3eats can take place in radio circuits
us well us 1 the air, although, of
eourse, they are then caused by the €,

100
o

we e
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rather low note of 100 eveles per second, I we
tune the reeciver 1o exactly rhe same frequeney ns
that of the arrier wave, the difference will be
zero, s there will be no heut note ut all, This ix
known as the **zero beat " coudition, I we would
turn the dial still further, we should find that the
heat note would entne back again. stariing at a
fow piteh, gradually rising until it passes ont of
andibility. It makes no difference which wave hus
the higher sud which the fower frequency . The
piteh of the beai depends onty on the difference -
tween the iwo.

Tet us =e¢ how hoeuts may be ereated in rhe
lihorutory or workshop, Tuke a simple radio fre-
queney osgeillator, such as we have showp ut the
left in Fig. {. Then rake another oxeillator,
made exaetly the sure s the first, but this time
include a grid leak aud grid condenser, so thar
what we really have is an oscillating detector.
his is also shown in Fig. t, This gives us the
saiue state of affairs which we discussed in the pre-
vious paragruphs, The oscillator ar the right in
tig. 1 may he considered to he the broadeasting
station, and the nne on the left is the oscillating
receiver. The beat note passes through the af,
trunsformer, and may then be awmplified and
heard ecoming out of the loudspeaker. We eun
make the beat note any frequency we waut by
tuning one oscillator or the other,

{'ne of the simpliest applications of the set-tup of
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mixing together of two or more radio
frequency oscillations in o given eir-
euit,

We are all familiar with the whistling sound
which we hear when our radio receiver happens to
oseillate and we are (rying to tune it to some sta-
tion, As we turn the Jdial around we soon begin to
hear a high-pitched whistle. Suppose we stop
there for a moment and consider what isoecurring,
[t us assume the receiver 1o be oscillating at
1,000,000 eyeles per seeond (300 meters). We may
also sssume the carrier wave of the station to
which we are going to tune az heing 1,001,000
eyeles per second (a trifle less than 300 meters),
The difference between the two frequencies is
{000 eveles, which is the pitch of the whistle or
note we are heaving.

¥t ns turn the dial a little more, and tune the
orillating receiver to 1,000,100 eyeles per second.
The difference is now only 100 eycles so we hear a

FIG. 3

apparatus is in weasuring the eapucity of con-
densers, Suppose fhe condenser €, s u standard
sondenser — that is. we know its enpueity at any
~efting. Tune the two oscillators so a8 to abtuin
the zero beat condition, then connect the unknown
condenser ¢, in purallel with ¢, wod reduce ¢,
until the zero beut Is ngain obtained, "fhe amount
by which we had to reduce €' ix equul to the
eapaeity of the unknown condenser (',

There is a serious difficulty with this method.
however, which detracis from its ueeuracy. and
this may be explained with the aid of Fig, 2, Sup-
pose, as we turn ', slowly, the heat frequency
comes into audibility ut u very high frequency,
decreases steadily in the direction of the wrow,
and then becoimnes of too low a piteh for the ear to

pereeive as ¢ tone. In other words. the beat fres)
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gquency passes below audibility. A= we vontinue
to rotate (', we shull not be able to hear the beut
note again untl it rises on the oiher side of zero
beat. In other words, there will be silenee between
the points a und b of Fig, 2. It is clear then that it
will not be possible to set. the condenser Cs ul the
#xact position which gives the zero beat,

In order to avoid this diffieulty we ean make use
of an idea which is due 10 Profeszor Whiddington
of the University of Leeds. England, We have an
andio frequency note which we can adjust 1o any
frequency we want. in the andible range, Let us
heat that note against another audible note, in
much the same manner as we ean make one string
of a piuno beat with another =tring, by suriking
the two strings rogether,

et us modulate one or the other of the oseilla-
tors shown in Fig. 1 with a constant audio {re-
quency note, say 1000 eveles. This may be very
vasily done hy connecting a 1000-evele buzzer in
ihe erid circuit us shown in Fig. 3. We shall now
heur eoming from the loudspesker two audible
notes. Une of these notes ix the heieradyne re-
~uiting irom rhe bearing of the two radio fre-
queney oscellations, The other ix the 1000-cyele
note of the buzzer, As C. i rotared then, the het-
srodyne note will enme down from above audi-
bility, as indieared by the srrow in Fig, 4, Let us
sitppose this heterodyne note gets down to 2500
eveles, We are now hearing iwa adible notes,
one of which is 1000 eveies und the other 2500
eveles, ‘These heat with each other, su that we
hiear a third note of 1500 eyeies, This is culled a
~evondary heat, suppose the heterodyne note gets

dawn fo 1200 eveles, thie < eondary beat s now
200 cveles, When the heteradyne note pets o
wxactly 1000 eyeles it has the satue frequeney as
the buzzer, suv that we now have a enndition of
s secondary beat, "Uhis is indicaved in Fig, 4 by
the point a.

1f we should continue 10 rotate € we should
tind our secondary beats would come back again,
gradually inereasing until they passed ouf of
audibility, 'The heteradyne note would at the saime
time deerease uutil zero beat is obtained below the
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fine ed of Fig. 4. Another point of zero secondary
Lieat would be reached ai b (Fig. 4).

In order to visualize how these various fre-
gueneies change with the setting of the condenser
€5, we have spread out enormously the horizontul
scule in Fig, 5. In Fig. 8A are shown the rudio fre-
quencies of the iwo oscillators, The oscillating de-
teetor is supposed to be fixed or vonstant, so that
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we represent its frequency by the horizontal line
ih, As we vary (' of the oscillator, the frequency
of the latter deereases us ¢, is increased. This is
indicuted by the rurve e,

The heterodyne note or the beating hetween
these two radio frequencies ig indieated by the
eurve «fg in Fig. 38, 'Thai part which is helow
audibility is indicated by the shading. The line /7
represents the constant frequency of the tmzzer,
The secondary heats resuit from the heating to-
gether of the two notes represeuted by efg and A,
and are indicated by the curves innop,

All this may seem rather eomplicated, but
really it js simple, [t may be made very clear by
eutting Fig. 58 in half. along the line sr, and con-
=idering ouly one half of it a1 2 time. The action is
the same on both sides of the line fn. Depending
o the setting of the condenser ', it is possible tn
bear one note, or two or rhree notes simulta-
neously. For instance, when (. is ai » (Fig. 3B)
the only note heard is the iU0tU-cvele note of the
buzzer. When set g1 # two notes are heard. the
fu0D-eyele buzzer nore and the secondary beat
note, When set at. 2 all three notes are heard, viz.,
the 1)00-cyele buzzer, the heterndyne, and the
secondary heai notes. The heterodyne has its zero
beat at [ zero secondary beat oceurs at. m and o,
It is very interesting 1o hear these various notes
travel up and down the scale as the condenser is
turpned slowly,
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in applying the syvsfem to measuring capacity
ut vondensers, gero secondary beat iy obtained.
the unknown condenser is shunted aeross the
~tundard, and the srandard readjusted until zero
~evondary heat is again obtained,

Another applicution of the beat. phenomena ix
found in sysrems which are employed for stund-
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to beat anyv of the harmonics of the one against
uny of the harmonies of the orher, For insrance,
the fourth harmonie of the tuning fork (4000 ev-
cles) eantld be made to heat wirh a sixth harmonie
of the generator. Clearly, the generator wonld
have o be set af a frequeney of 000 6 or 667
eveles per seeond in order fo ohtain zero brat, and
thus this point on the ealibration
eurve of the generator is obrained.
3 it was possible to nse harmonies
FUTER o : - -
of the tuning {ork and of the go
rator up to the toth and in this
manner obtain about fifty points

on the calibration eurve,

There are many other wavs in
which the hear prineiples ean be

[ COMPARING T "R E O CAvaraL

CIRCUIT

0 QSCILLATOR

g CONTROLLED

utilized, wol oniy in measuring
eapacities and induetances, but for
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ardizing frequencies. Some interesting work was
recently done along this line by Dr. Jolliffee and
Miss Hazen, of the Bureau of Standards.

teferring to Fig. 9. the outpur of a special pre-
vision tuning-fork operated by at astronomiecat
+lock was amplitied at low frequencies by a har-
monie amplifier. This is an ordinary audio fre-
yueiiey ainplitier which is adjusted to disrort the
signal applied to it. In doing this, & large number
of harmonies of the signal is created. At the oui-
put of this amplifier is connected a filter, which
= lects, sav. the 2Oth harmaonie, There is ihen im-
pressed an the second harmonic amplifier & ire-
nueney which s craeliy 20 fimes the original. or
20,000 eyeles per second, if we assume the original
to he 1000 eveles per second, The 20th harmonic
of this may again be selected from the second har-
rormie amplifier by auother filter, furnishing us
with a frequency which we know to be ceactly
100,000 eveles.:This is now amplified by an am-
plifier which does 1ot distort,

“uppose now it is desired to compare this fre-
quency with the frequency of a crystal-controlied
oscillator. which is supposed to have s frequency
of 400,000 cycles. The standard frequency of 400.-
Q00 eyeles is made to beat with the frequency of
the erystal-conrrolled lator, and the bheat
note whieh is obtained is clearly rhe differenee he-
tween the two frequencies and is the amount by
which the crystal-controlled oseillator is in error.
‘I'hig crror may be measured in a variety of ways.

Another interesting application of the heat
principle was deseribed by =. Harris in the Pro-
ceedings of the I, R, E, for April, 1926, [t was de-
sited to calibrate an ordinary sudiofrequency
wscillator or generator, and the only standard
sonree of frequency available was # simple 1000-
eyele tuning fork, Advantage was taken of the
faet that both the generator and the tuning fork
were tich in harmonics, aud that it was possible

nearly  all kinds of {requency
standardization and calibrarion
in systems which require the ae-
enrate determination of resonance.

Faotters to the Teehnical Information serviee
still indicate » wide-spread misunderstaiding
over the terms ““microfarad™ and ' micro-
wicrofarad,” "The unit of capacity is the farad - -
u unit far foo large for practical use in radio
work, [t is replaced by sub-multiples: the
mierofarad and the micro-mierofarad. The micru-
furad is one millionth of # farad and the micro-
microfarad is one millionth of microfarad.
A condenser of 0005 microfarads (ufds.s ean
therefore he sald 1o have a capacity of 500
icro-microfarads {uulds,:. The couversion of
tnicrofarads to micro-microfarads, in other words.
s merely # matter of moving the decimal point
six places to the right.

o

WAHOC has recenrly been in communication
with the Byrd expedition. The Presz of Durhamn,
North Carolina, thrilled, states, * Whitaker ex-
pects to continue his ralks with the Byrd operaior
through the medium of the crackling spark whieh
sends the Morse continental code hurtling across
the fremendous space which separates Durham
from the polar voyager,”

WIFUG suggest that the cover of September
1928 ONT, fogether with the A, K. R, L. emblem.
makes a good painiing for a slicker!

W3RZ has added a (iIX-222 to his long-wave
honeycomb-coil receiver and finds it highly etfec-
tive, The existing primary of the receiver serves
as the plate soil for the sereen-grid tube, # new
primary being arranged in the grid circuit of this
tube, shielding undoubtedly would be an ad-
vantage but WHRZ's reeeiver operates splendidly
without it.
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Alternating Current Rectification as Applied
to Radio
(In two parts—Part 1)
By R. J. Kryter*

r' HFE ¢ase and ceomomy with whieh
alternaring eurrent. may be generated
and distributed bas made it widely
available throughent this eountry. As

i resnlt. the majority of the devices and processes
nsing cleetricity, whether in the factory or iu the
home, have been adapted to operate on this form
of enrrent, the only rconspicuous applications
of electricity requiring direct enrrent have hecn
in the fields of electrie traction, elevaror service,
and vlectro-chemicnl provesses, These applica~
tions huwve udl been on such 4 large seale that they
justify the special generation of direet. current;
ar the aperation of large conversion planis using
etficient rotating muchinery.,

“t'he field of radio communication also requires
direet eurvent, but ar such u variety of valtages
st currents, st such low powers and in o many
segttered installations, us to make the ahove
methods of supply impractiesl. As a result, the
rapidly espanding radio art has engendered a
rudden demund for cheap, low-power rectifiers,
aud the entire problem of small-seale alternating
«irrent. rectification has hecome a specialized
pranch of radio technology. 'The peculiar require-
ments of radio have revived interest in many
methods ol reetitieation which had herctofore
neen mere faboratory curiosities. Some of These
requirements set forth approximately in the order
oI their unportance ure as fallows:

I. ‘The rectitier must be cheap.

2 B must be reliable.

. It should have long life.

it sbould require the inimum  of

attention.

A, Tt shondd be compaet,

4. Lt should be silent in operation, ratse no
radiant  olectromagnetie  disturbance
and eontain no moving pagts,

. It should be efficient,

-

The ranges of voltages and enrrents which these
peetitiers must handle are roughly from wne to
five wmperes at two fo iwelve volts and from
twenty 1o five hundred milliamperes at one hun-
dred to three Thousand voits, eovering a power
range from two watis to one kilowatt.

The various tvp
*Regearch  Raugneer,  $rest-U-fite
Carparation, Indiauapolis, tud,

Storage  Hattery

miore mportant of the shove reguirements are
as follows:

1. Vleeirolvtie,
ia) Aliminum,
1by Tantalum,
2. ‘Thermionie,
3. Gas Condudtion,
fa) fungur.
tby Mevenry Are.
) Helium,
4. Dry Contact.
ta) Copper Sujtide.
th) Copper (hide.
;. Vibrating.
&, Rotating,

Of these various types the eleetrolytie recritier
is the moust easily adapted by the experimenter
to his special nses: the hellum tube 18 best for
small currents at medium voltages: the mereury
are is the most versatile: the Tungar is best for
heavy eurrents at low to mediumn voltages; the
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FIG ! 2PHE WAVE FORMS ORTAINED FROM VA-
KIOUS RECTIFTER ARRANGEMENTS AND CON-
ITIONS

thermionic valve is hest for moderate vurrents
at high voltages; the dry eontaet type is best for
stall eurrents ot low voltages, The vibrating
roctifier fuils completely to fuloill requirements
No. 2, No. -t and No, i and has fortunately be-
vome ohsolete, The rorating muchine usually
fails to fulfill items No, 1, No. ! and No. . and
never fulfills item No. 6. Hs characteristics and
application form a special study. Therefore,
vibrating rectitiers and rotaring inachinery will
raceive no further treatment in this article.
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THE PROBLEM

“Rectification.” as defined by Jolley, *should
entall the conversion of a current which fluctuates
ssemmetrically about an axis of time into one
which fluctuates in any fashion whatsvever un-
symmetrically abour the same axis.” Thus rhe
alternating current sine wave, A" {kig. 1) will
he recrified if converted into any of the wave-
forms 2B <O <D SR SR G and
“H." The latter two are spoken of being **com-
plete” icarion, inasmuch as the ewrrent
is wholly in one direction: the forms “D” and
“E" ure called “inecomplete” hecause of the
presence of a negative wave, Forms “C7 and
S0 ealled T perfeet rectifieation, heeause the
foops of the original sine curve have nof heen
altered in shape, Curve B represends half-
wave rectitieation, the original negative loop i in
S AT hemg completely siuppressed. Curve =7
represents full-wave rectification, the negative
foop iu A" being reflected across the time axis
into & positive position. Curves B’ and “C."”
representing perfeet vectification. will be ob-
tained only from a rectifier which follows Ohm's
jaw in its “open’ direction, possesses neither

rect

eupaeity nor leakage, and works into a pure
rexistance Joad. =

)

AN  ELECTROLYTIC IFTER BIUILT 4K
DENCRIBED [N O PHE TRX HOWING THE
PROTECTED ALUMINT \[ ELECTRODE

Inert electrades of hoth granhite and durire
Fhe thara hole 1u the eap 1x for
slectende heynig em piened

e alan shomn,
sainnm and

rentilation, nn
ase gpert

PTFCTRULYTIC RECTIFIFRS

The clecirolytie valve is one of the oldest
known devices for reciifving an alterparing
earrent. it s simple and inexpeusive to eonsiruet,
the necessary parts usuolly heing found in auy
experimenter’s workshop, 1t is especiully prized
by the amnreur beeanse it ean readily be adaprod
to a wide vurioty of conditions. Itz aperation
depends spon the fac that many metals when

immersed in siitable solutions offer & much
preater resistance io the pussige of eurremt in

une direction ihon in the other, This curious
bwhavior s prohably due o the fact thut the
retals 1n question forn on their surfaces a porous
oxide film flled with gus, This gasfilm permits
the passawe of elecirons from 1he metal electrode
into the solution, but obsfruets the passuge of the
inng fram the solution. In other words, current
fHows freely through ihe woll only when the
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rectifving metal is the negative elertrode of the
N.‘“,

This valve aciion iy demonsteared by roany
metals, but is most conspicuous in the cuses of
aluminum and tantalum. "Cantalium, « rare metal
clnsely allied to tungsten, will rectify in almost
any eleetrie: dly eonductive solution, while slumi-
num rectifies unl} in eertain weak electrolvies,
Inasmuch as the wluminum rectifier - better
known nud mare widely wvnilable, it will be de-
seribed at greater length,

Aluminum reetifies besi i zolutions of the
complex organic salts of wmmonium, sodium,
and potassium. Although i will operate in soiu-
tions of earbountes, borates, or phesphates, it
i at its best in mixtures of citrates, arirates,
oxalates and the like, In general, the heavier nnd
more complex the organie weid with whieh the
ammonium is combined, the better the eectilicu-
tion. Aluminum will net rectify in the preschee
of strong aeids, sirong bases, chilorides, sulfates
or nifrates, Usuadly 1 opernies best in o weakly
aeid solution, Solutions huving even s mild afka-
line reaction canse rapid disintegration of the
sluminum. Athough, theoreticully the solution
should suffer no change during ihe rectification
process other than n loss of warer, wetunlly, «
progressive  decompoxition takes place which
eventually desrroys the clectrolyte, As long os
the rectifier is not overloaded, this destruetion
procecds at o regular paee depending upon the
maiure of the solution, so that the life of a given
solution can be sinted in terms of quantity of
electricity rectified per unit volume, The Tife of a
simple inorganie solution isneh as horax) is very
short eompared to the life of suitable organie
mixtures such us thar desepibed bhelow,

The aluminum eell, in common with all orher
elecirolytic rectifiors, dizplays the phenowehon
uof *breakdown voltage™ much oy ix done by an
insulator. For any given combination of nutxl
and solution there is o ceptain eritiesd voltage o
which the oxide il ix distupred and the \.1!\\‘*
aetion is at first seriousiy unpuived aod hnally
destroved  altogether, This breakdown ix ue-
companied by & sharp rise in the reiuperature of
the solution, pitting of the clecirode, shsintegra-
ilon of the electrolyte, and often by visible vicing
af the rectifving surfnee, Furthermore, the st
num cetl does not offer o jutinite resistance to the
How of currenr. in the reverse direetion but u fi-
nite high resistance, o other words, it has o
definite leakage. This leakaee  inerenses yory
vapidly with increasing temperature, For this
Feason it is very unportant that the temperature
of any sluminim reetifier be properdy eontrotled,
A= the iemperniure vises, the leankage eurrem
inereases, and the /27 losses of thix leakoage cur-
reut further inercuses  the  ternperoiore, This
eauses the leakage current to inerease still further,
and the eyele repeats unidl failuve of the el
aceurs, This vicious cwrele bremns ot s certain
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eritical temperaiure which is characteristic for
any given metal and solution much as in the cuse
of the breakdown voltage. In fact, {ailures of an
elecirotvtic valve, through excecding either the
hreakdown voltage or the eritical temperature,
produce the same uifeets and are probably due
primarily (o the same causes, muncly, the speed-
ing up of the uegative ions in the solution until
their veloeiny is sufficient {o penetrate the oxide-
gay diclectrie film, This lenkage effect produces
1 wave-form such us shown in “1” of Fig, L

Following are two formulas of suceessful
rectitier solutions {ogether with their operating
eharacteristies:

Solution No, 1

* Ymmondum citrate. ... ... ... . 25 pms.
Clitrie aedd, ... ... Lo .. 368 gms.
Ammonium phosphate. . ... .. . 150 gms.
Potasstum eitrate. ... ... oo cvts REUTINR
Distilled water. .. .., .o oinee oo H000 e,

Solution No, 2

*Citric acid. .. ..o e .. T34 gms.
Smmonium phosphate. ... 150 gms.
Potassium citrate, ..., . coevanaan S gms.
Prstilled water. . .....oovoi i, 1,200 cc.

‘T'he ehemicals used must be pure and should be
Jdssolved with the vid of gentle heat. The final
solutions should be practicully colorless and of a
SYTUpY consistency.

“olution No. 1 has a maximum working voltage
of 160 volts (r.nus.) per cell, a breakdown voltage
of 210, o eritical temperature of 120° F., and a life
of 69 ampere hours per 100 ce. of solution. Solu-
tion No. 2 has & maximum working veltage of 130
volts (r.m.s.) per cell, u breakdown voltage of 160,
2 eritical temperature of 110° F. and a life of 91
ampere hours per 100 ee. These solutions darken
uraduallyin use, beeoming almost black at the end
of their life. A piece of litmus paper may be used
ta test the vondition of the solution. When the
<olution bueomes alkaline, i.e., turns red litmus
paper blue, it is exhausted and should be replaced.
Both the solutions are non-poisonons and non-
eorrosive, ‘The woply precaution necessary in
handling them ix 1o uvoid contamination. Evapo-
ration should be offset by the addition of fresh
solution or of distilled water; tup-water must not.
be used. Evaporation ean he reduced and the
arowth of mold prevented by covering the solu-
rion with a layver of oil,

Phe aluminum used in an eleetrolytic reetifier
should be of the highest possible purity, as im-
puritics in the metal cause local aciions which
eorrade it. The only impurity which can be tol-
epated in any amount is copper, The aluminum
may bein any convenient form such as rod, sheet

3R

3 uns,
31.1 gms.
:3.8 thuid ounces.

# 1 avoirdupois vulice
i upothecary’s ounce
1,000 ce.
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or wire. The hest elertrode, however, consists of
an aluminum rod, rounded on the end and pol-
ixhed smoothly all over, Rharp corners, edges aud
rough surfaces tend to concentrate the eleetro-
statie field and break down the film, whereay
rounded, polished surfaces toaintain 4 uniform
field and a inuch more homogencous and tenacious
iitm. The dicleciric Tayer surrounding the swlumi-
num is cxtrewely thin, waking the potentind
gradient very high; {herefore ihe «lectrade
should be shaped the sume s it would be to
currv high poteniials in the open air without
eorona. A rounded and polished aluminum elee-
trode “farms™ much more quickly and maintains
its film much better during idle periods than does
an ordinary rough jrregular surface. If the cell is
to remain idle for uny length of time, the elee-
trodes should be removed from the solution,
washed und dried. The dried film thus obtained
is surprisingly permanent.,

The inert {positive) vleeirode for the reciifier
may be of graphite, iron, lead, or & non-corrosive
allay, such as “ Durion.” Piano wire or high
carbon drill-rod make execllent inerd elecirades.

A ecouvenient reetifier eoil consists of a ulass
boitle 114" in diameter und 4’ high, curryving
electrodes 4" in diameter ond filled with about

TrWwo

PYPES (R
ARE SHOWN ABOVE
To the i ft ix o =l

FLECTROLYTIC RECTIFIERS

rell wpit wsing tantalum eleetrodes,
The single e+l 1s of the uluwinuwm-tead rype. The eap shoumn
iltusirates n method which promides proteciian io both elemends
allowing ordy o shorl lenuth to be orposcd 1o the electrolyte,

90 ce. of solution. Such u cell, it properly venti-
lated, will continuously rectify 100 milliamperes
at the masiinum working voliage. If the alumi-
num cleetrode be rounded aud polished, and pro-
tecied by a sleeve or rubber tubing su that only
the lower inch is exposed to the solution, a new
eell should “form” sufficiently for use in one
minute and should show u {inal leakage current
of not over 0.1 milliampere at 150 volts e,

Sinee any cleetralytie valve funetions by virtue
oi an exceedingly thin dielecirie lnyer interposed
between the solntion and the active eleetrode, the
valve displays the phenomenon of capacitanee
inasmuch us it coutains two eonductors sepa-
rated by un insulator. in ihe “closed” valve,
some current will flow through this inherent
eapacity and vender fhe rectification incompiete.
This effect is shown in wave fom “E” of Fig. L
For this reason it is desirable to reduce, as fur us
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possible, the aren of the electrade in order to re-
duce the internal capueity and therehy produce
more perfect rectification. The elecirode should
be of such a size that the current density will be
at least 50 milliamperes per squure ineh, but not
greater than 2500 ma, per sd. in. The higher the
eurrent density. the more complete the rectifien-
fion, but the lower the energy efficieney. Réetifien-
tion ratios in half-wave circuits as high as 0.62
are obtainable, althongh the usual values are 0.4
to 0.5, Similarly, ultheugh power cfficiencies up
10 70%, are possible, the usnal rectifier will have
an efficiency of 2007 -— 109,

ELECTROLYTIC CONDENSERS

The inherent capacitance of an eleetrolytic
valve is made use of in the electrolytic eondenser,
much condensers can be designed to give very
large capacities in stnall spaces, and furthermore,
are surge-proof and seli-healing. In this applica-
tion, the rectifying metal is the positive eleetrode,
us the condensger operaies in the * closed valve™
position. An excellent sofution for an electrolytic
eondenser consists of 5097 of the above =ofution
Neo, 1, 25v7, glveerine and 267 aleohol. The
active eleetrode should he polished aluminum
wire wound in eoils, and the mert eleetrode may
he a graphite or iron rod, or may be formed by
the container itself in case the latter is of iron
or tin. Using this coustruetion in the 1%% x 4
glass bottle mentioned above, it is possible in
build a 30 uf{d. condenser having a working volt-
age of over 20 volts d.e. When completely
formed, the capacity at 150 volts d.e. should be
ahout. 0.4 microfarad per square inch of acfive
aluminum surface and the leakage current shouled
not be over 0.05 milliampere per microfarad,
Asg the forming voltage is increased. the eapacity
of the cell is reduced aund the leakage current
inereaged, In an cleetrolytie condenser it ix
essential that the eleetrode and eleeirolyte he of
high purity, otherwise objectionable leakase
eurrents will occur and the film will not be per-
raunent. ‘The condenser described above will
“reform’” in twenty to ihirty zeconds affer
an idle period of one week,

TANTALUM CTLL

The iantalum cell, popularized under the name
= Halkite,”" is built around the peeuliar proper-
ties of the rare metal, tantalum. Rinee tautalum
will rectifv in aimost any eonducting liquid. the
vlectroivtie used is 1.200 sp. gr. suiphuric aeid
=olution sivee this material is clieap, easily oh-
rained and has a high electrical conductivity. The
uddition of 197, by weight of ferrous sulphate as
# depolarizer inereases the outpui and eificiency
of the cell. 'T'he tantalum rectitier “*forms™ in-
stantly. maintains its film almost indefinitely,
and shows a negligibly small leakage. Further-
rore 1t i almost unatfected by temperature and
will vectify satisfuctorily in a boiling solution.
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The only drawback fo the use of tanralum ont-
side of the difficulty of obtaining the metal les in
its low breakdown voltage. 'The maximumn work-
ing voltage is 30 volts per cell and the breskdown
voltage is about 45, For rhis reason it takes six
rantalum cells in a “B” socket power device to
do the same work that can be done by one alumni-
num eell, The tantatum cell, however, is rugged.
reliable, and has a long life. The small size ranta-
lum trickle ehargers have an nverage useful life
of 1000 ampere-hours. Due 1o the reduced leak-
age and low internal resistance, the rtantalum
cell is more efficient than the aluminum eell,
an ordinary S-ampere batrery charger having an
energy efficiency iu the eell itself of about 40t
Tantalum cannot he used for electrolvtic con-
densers beeause of its high cost,

Ferro-silicon has uiso been exploited com-
mercially as a rectifier. It operates atisfaciorily
in sulphuric acid solutions but has the low break-
down voltage of tantalum. combined with the
feakage effecis of aluminum and cousequentiy
iv in general inferior to either of the above
materials,

THERMIONTC RECTTFIERS

T'nder this heading are considered only thoge
hot-filatnent reetifiers operating in siueh o high
vacuuma that the entire current is rarried by an
electron stream, as exemplified by the well-
knowu **Kenofron® ar © RHectron ™ tubes, These
rectifiers are moderate in price and may he ob-
tained in a variety of sizes: they are suitable
Tor high voltages, are very reliable in operation,
and are practicallv the only deviees giving
sperfect” rectification, »inee they represent the
best. present answer to the problem of wmedium-
current, high-voltage rectitication, their praper-
ties will be eonsidercd in some detail.

Hot bodies emii from their surfaces small dis-
erefe units of negative electricity called elee-
trons.” The rate of emission of eleetrons {rom #
given surface is dependent upon the temperature
and the npature of ihe surface. the vinission in-
ereasing rapidly with rising temperature. When a
heated filament is placed adjacent to a cold elec-
trode in & highiv evaciated vessel, electrons ure
shot off the filament and impinge upon the cold
plate, imparting (o ihe latter & negative charge
and leaving ihe filameni posiiively charged. This
charge huilds up to the point where the blanket
of negutive pardicles araund the filament {spuce-
charge’ prevents by rvepulsion any further emis-
sion of clectrong, If a source of emf. be con-
neeted between the filamenr and plate in such
way as o make the plate poxitive, then the rx-
vess pegative charge on the plate will be neutral-
ized and a current will flow in the circuit, this
eurreni. being carried hetween the filament and
plate solely by the electron sfream issuing from
the former. If the polarity of the canf, be re-
versed, that is, il the plate be wmade negative.
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then this additional negative charge assists the
space-charge in vepelling the cleatrons shot off
from ithe filament and as a result the flow of
enrrent in the eireuit siops instantly and eom-
pletelv. Thus in this simple devier we have an
electrical valve much like an hydraulic check-
valve. in that it permits the ow of eurrent in one
direction only. tnlike the cleetrolytie veefifier,
this deviee 1as fong us it is maintained within
normal aperating imits) offers & practicaily in-
finite resisianee in the closed valve direetion, i.e.,
it. has no fleakage, Furthermore, tfts internal
capavity Is so small as to be negligible at commmer-
#ial frequencies, Under normal conditions its
operating characferisties remuain remarkably con-
stant durthe its uscful life, independent of temper-
ature, load. ov prior trearment,

Just as the hebavior of an electrolytic cell is
dependent upon the chemical and physieal nature
of the active electrode, =0 the behavior of a
thermionic tube depends on ihe chemieal and
physical nature of the filament. surface, The euse
with which electrons are emitted from the surface
of a substance varies greatly among different
materials but is characteristic with any given
material. We xll know that a relatively high
temperature is necessary to evaporate mercury
in the open air, whereas water boils with the appli-
wation of gentle heat and ¢hloroform evaporates
freely of its own accord. In the same way, tung-
sten or platinum must be hrought to a bright
white heat in order to ohfain sutlicient electron
emission for practieal purposcs: tungsten econ-
raining # small amount of thorium will operate
equally well at considerably lower temperatures,
whereas alkaline-earrh oxides will funetion ai a
barely visible red heat. In this way we might
elassify rhermionic valves aceording to the nature
of their active surfaces. The plain tungsten or
platinum tilament is whsolete: the thoriated
tingsten filament (as exemplified by the 1TX-216-
B) has long heen iu favor but is now being dis-
placed by the more eificient oxide-couted filament.
such as is used in the TIX-281, The axide-coated
filament s at the lowest temperature of the
three and consequently is the most cfficient in
the ~ense that a much greater maximum plate
current mayv be obtained from the valve for a
given wattage expended in heating the filament.
Hor purposes of interchangeability, the oxide
filament of the 281 has been designed for the
same current and voltage as the thoriated fila-
ment of the 216-B, As a result, at light loads the
niew tube is no more efficient from the standpoint
of filament power than the older tube. However,
it is possible {0 obiain safely much greater recti-
fied currents from the new tube than could he
obtained from the old one, and at these heavy
foads the tilament power becumes a smaller per-
centage of the total power in the circuit and
therehy demonstraies superior efficiency.

The average usefnl life of an oxide-coated
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filament, is very great, exceeding that of anv other
type cwitting surface pow in use, it is very
important, however, that the filament should not
he overloaded by applving hearing  voltages
above the raiod vadues as overheating of the fila-
ment causes abmormal eoncentration of the emis-
sion on certain active “spots’ and quickly ex-
hausts the tlament. When such exhansrion of an
oxide-conted flament occurs, o restoration is
posaible, the tube being completely and per-
manently ruined. With the thoriated tungsten
filament, however, the situation is different, inus-
miich as an exhausted filament may often be
“rejuvenated.” In ease of the thoviated tungsten
filament the majority of the emission is from the
traces of thorium present on the surface of the
filament. wire. ‘This thoriwm ix originally incop-
porated in the filamenf, cither as a cove of tho-
rium ozide in the eenter of the wire or ns a
thorium alloy dispersed throughout the wire,
in cither case a temporary overload will exhaunst
thesurface thorium. More thorium can be brought

THE 381 — THERMIONIC RECTIFIER

to the surface from the hody of the wire hy
“reooking” af. u voltage =lightlv higher than nog-
mal, applying no voltage to the plate during
this process. To vejuvenate the filaments in
UX-216-Bs or " N-210s, they should be cunked
at 9 volts for 30 minutes nnd then fested for
cmission, The ‘“‘eonking’ is continued in -
minute periods until the emission shows no fur-
ther improvement, There 1s no point in *eook-
ing”’ longer than two hours. as uny tube which,
has not reached an aceeptable value after this
length of time eannaot be weuerivaied, Fo test the
omission, the filament should be burned at ex-
avily six volts, and 125 volts applied to the plate
of a 216-13 or 100 volts applied to 1he plate and
grid together of a 210, Normal tubes will show an
emission eirrent of 130 milliamperes or more,
but the performance oi the tube will be satis-
fuctory if the current is greater than 85 milliam-
peres, A [IX-281 should be tested for emission
with 7.5 volts on the filament and 150 volts on
the plate. The emission should not be less than
200 milliamperes,

To prolong the life of the iilament it is generally

iContinued an puge . i5h
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“Dress”’

By C. J. Paddon*®

RESS may convey to one’s mind any of

a number of impressions. It may, for

instance, mean moremoney spent on the

OV or, perhaps. a new pair of pants or

oven the hisiness of making a straight line out of

a vompany of soldiers, 1t is also used in engineer-

ing to imply those last little fouches on a job that

make all the ditfference in the world between a

professional-looking,  finished-uppearing layout

and something that just works, * Dress™ iz the

index of the pride and thoroughness of the

workman,

it seems to me that “dress” is a quality not

usually found in amuteur radio stations, The

probable reason for this being that the amateur is

usually so anxious to try it ont onge it is working,

that the mere question of appearance doesn't
seem to be of great importance.

FIG ¢
Whe tune of wfiteh alustraiod here wnll
rewurin Eight even thimah the yull o the cord
g lengtinrise {2 very Hght,

{f the mere looks of a station were the only
regson for “dress,” it would be of small impor-
tance but there is a4 great deul more to it than
that: How many times has a dangling lead heen
the eause of a blown tube or meter? How many

_times has it bern necessary o waste an hour or so
in getting a1 haywire layont in shape, when a
svatemaric installation would have speeded
things up and allowed the particular job in view
to be tinished in balf the time? [low many times
have you missed skeds just berause the ontfit
went op the bum and it was impossible to locate
the trouble due to the mess of wiring?

Al right! ‘That much for destrietive eriticism;
how ubout something helpful? The simplest use of
“dress” i the cubling of all leads earrying low-
frequency or direct currents, Suppose, let us say.
there ure seven leads coming up to the set from a
puower MIDDlV an the Hoor, W hv not take these

CF lnnfrlml Reseurch Products, ..au Wesi 67th st., (,hl-
e, HIL

seven leads and run them along in a bunch, They
can he lashed tightly together with a piece of
hard cord using i *‘whip stitch™ as shown in
Fig. 1.

There are several manners in which the cord
ean be looped about the bundle of wires but only
one that allows euch individual loop to tie itself
tightly in place, .\ carelul study of the stitch

BEFORE

FIee

5) sosie scdesp ol hone maceh
¢ gusble tnrm fiw r.mlp
5 the pable Tog 1o profert 1t from
wollnne fei,

reele o g
dion an the hiyn roik
1e ey DitaTned nese 3

v e

iirtont

illustrated in Mg, 1 will show that the cord rin-
ping lengthwise is passed under the loop which
binds the bundle together. ¥ach loop, therefore,
locks itself in place and after it is pulled tightly
in position, it is difficult to loosen or move 1.
That poriion of the cord running lengthwise does
not have o be pulled tightly in order to keep the
loops from loosening. This is of ¢xtreme bmpor-
tance especially if the stitehing is applied 10 a
eable that has several twists or turnsinit. Anvone
who has tried to sew cable with a slip stitch will
appreciate this,

if the cable is one of the more complex affairs
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in which the many wires are fanned out to various
instruments a~ it runs along, it would be best to
eut the wires somewhat longer than they actually
need be and starn sewing from vne end before
«utting and skinning the other terminals to fit.
fn this way the wires can be fanned out as the
position of the various iustruments or binding
posts demand without any necessity of their

.3
A yenteral idei of how condait may be employed. Tt ix por-
Hewlarly winontageons whe i the poaer 1k ol o digtaner
srame the seb, Al sorts of outlet and sieitch bages wety be obdnined
b most aug good electrical supply house. Pipe olips oy be
weweed to hold the conduwdl tn the wall, flonr — or what haece goud

heing doubled back along the eable or having
purt of their length which coald be included in the
vuble run along outside of it,

"T'he cauble is staried by bunching two or more
wires together aund after the eord is wrapped
around the bundle twice, a square or flat knot is
tied, From there on, stitching is employed and
additional wires are taken into the bundle or
funned out of it as the circumsiances may require.
A few experiments will show how simple the job
actually is. So much for cabling!

‘The next step in the right direetion is to get
some of the fHlexible metallic tubing known as
¢ireentield and run the wires in it. 'This tubing
should, of course, be grounded because the nearer
to ground potential power lines ean be brought,
vhe better otf you are.

The best possible method would be to run the
leads in conduit. This used ta require a lot of pipe
cutting and threading but, fortunately, there is
now available, a4 line of Hitings called ** Kondu”
that are attached to the pipe and make good
contact without the necessity of threading. These
fittings are wot partienlarly expeusive and the
only vools needed are a huck-saw and a wrenech.
There is an unlimited assortment of tools to
choose from and with the amount of ingenuity
usnally possessed by an amuteur, a beautiful
finished-lnoking job can be made.

After the conduit runs are in place they should
be suitably grounded and given a pood ecoat of
black asphaltuin paint which will be dry in an
hour or so, leaving & hard glossy finish.
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By the usc of conduit, we snpply ourselves with
a shiclded power supply line that reduces the fire
hazard o nothing, which is a 0007, improve-
ment in looks and which efectively Lanishes the
old dangling lead hazard.

Alternating Current Rectification
as Applied to Radio
tClontinued from page 3¢

advisable to burn the sume at a slightly reduced
voltage. 1t is good practice 1o use a2 voltage from
347, to 1094 below the rated value, Lower vol-
tages may increase the plate resistance unduly
and ecause overheating. The practice of uunder-
burning is especially valuable in the case of oxide
coated filaments, such as used in the {IX-281.
When burned «i rated voltage these filaments
have such a4 greai total ewission that if short
eircuited even momentarily, they will destroy
themselves, When the filament is underheated,
however, the emission is greatly reduced and
under proper conditions the saturation eurrent
on temporary short circuit is not enough to
damage the tnbe. Such protective underburning
of the filament does not materially reduce the
ontput of u tube us a rectifier, but causes the
vutput wave to be flat-topped as shown in *H”
of Fig. 1. In the case of 1TX-2%1s used on high
voltage cireuits il is advisable to further proteet
the tubes by the use of a suitable fuse, otherwise
fallure of a high-voltage condenser would im-
mediately destroy the tubex, A six-volt dial light
is eonvenient for this purpose: it will usually light
to normal brilliancy when carrying the full output
of a pair of 281s (150-200 ma.) but will burn out
before the current beeomes great enough to dam-
age the tubes. A further method of tube pro-
teetion by judicious design of the filter eireuit
will be taken up in the iatter section on ** Filters.”

The guaranteed life of the 1IX.-281 rectifier
is 100D hours, bub in actual service it will average
3000 hours at {ull load. The tube was provision-
ally rated at 750 volts a. ¢, and 100 ma. output
eurrent, ulthough fhe final rating was reduced to
700 volts u, . and 85 ma. output. This means
that with a siugle tube in a half-wave cireuit
¢Fig. 2 A), 1t Is possible to obtain 20-100 ma, ut
500-700 volts; with two tnbes in full wave cir-
euit (Fig. 2 ), it is possible to obtain 150200 ma,
at CUN=750 volts: using two wubeg in a voltage-
doubling cirenit (g, 2 D). it is possible ta abtain
S0-100 ma. at H00-1400 volts, and using four
tubes in the same eirenit (two in parallel in each
leg) 100-200 ma. can be obtained at the sutue
voltages.

The voltage which can be applied across a
thermionic valve is limited only by the value at
which ionization of gas aceurs, or arcing across
the stem press. In the case of the 216-13, neither

(Continued vn page S0)
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Notes on Distortion in Audio Frequency
Amplifiers

By J. R. Nelson*

HE subject of resistanee- and imped-
ance-coupled amplifiers has been treated
guite extensively. (me phase of hoth
istance- und impedance-coupled am-
plifiers has heen neglected. The stage preceding
the power tube is called upon to deliver a large
voltage in ovder to swing the grid of the power
tube because there is no step-ip rario in voltage
hetwern the plate of the amplifier tube and the
grid of the power tiube as there is in the case of
g rransformer-conpled circuit., More distortion
mayv he present in the resistance- or impedance-
contpled amplifier than there will be in the trans-
farmer-coupled araplifier,

{.xperienar has shown that ahout 5¢7 of seeond
harmonie voltage is the maximum value that
shondd he present withour a noticeable decrease
in quality., This valiue is murh greater than the
maximum allowable value in some cases of tele-
phone work which is 1710 ;. Although 5¢, seems
a rarher high value. it may easily be exceeded
tniess care is taken in design of the amplifier,

I'he usual methord of designing a resistance-
eoupled amplifier is ro determine how mueh the
low-frequency amplification may fall off from the
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maximum amplification per stage. The ditferenr
stages are usually designed alike so {he percent-
age of the low-frequeney amplification fo maxi-
mum awmplifieation, designated here by K, isx A
to the wth power; # is the number of stages, For
example, if the value of A for a single stage is
o0 ., the percentage of low-frequeney amplifica-
tion ro the maximum amplifieation of a two-stage
winplifier is 90/ squared. or SE47.

The stage preceding the power tube is called
upon {nr » large plate swing so that a more logieal
method of designing the amplifier is o design
this srage =0 that it. will deliver the required
voltage with a minimum of distortion. This re-
(uires rhat its prid will not swing positive. The
vther stage or stages may be designed so that the

< bngineering Department, &, ¢, Cunningham. Inc.

fieation characferistic. For example. assume that
the amplification at fifty exeles of g two-stage
amplifier is required o be at least %0¢,. o7 the
maximumn amplification, When the stage preeed-
ing the power tube was designed, it was found
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that the above percentage was 3. The arher
stage must have its percentage of low frequency
amplification o maximum at leasr =0 divided by
K5 or WO

This article will deveiop and discuss the equa-
tion of a resistance-conple amplifier, 4 mweihodd
of caleulating the input voltage required to give
any voltage in the grid eircuit of the suceeeding
tube will also be given. It will also call artention
to the method of finding the upproximate plate
voltage swing for auy input woltage for a resist-
anee-coupled amplifier and how this merhod may
be modified tor the case of impedance coupling,
A method of finding the per cont of second har-
maonie voltage from direct current readings will
also be prescoted,

Fig. | shows the most general egae of one stage
of a resistance-coupled mmnplifier. The capacity,
cp, 18 the plate-to-filament capacitry of the tube
pins the wiring eapacity. 72, is the external plate
resistance and 5 is the internal plate resistance of
the tube, O is the coupling capacity. Y, is the
external grid resistance and v, is the input re-
sistance of the tube. ', I3 the inpui capacity
of the tube and is « funcrion of the tube facrors
and impedances. [t may, however, be taken ap-
vroximately as Lhe grid-to-filament capacity, plus
Av.. times the grid-to-plate capacity; where \v.
is the voltage auwmplification of the next stage
The voltage ¢, acis as a voltage peq in the plate

e e manvA ot LaAEAsfes BT AW % Al Y Ee M wa-
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gircuit where g is the amplifving factor of the
tube. sulving for Av. we obtain

i

D) ()

L0, i b
(e 8 ]
Cn Wl
Where

o 1
h= et E

1 i
[/ B ]-lfa
qm=~li

i

The quantities g,/ (s, 5/ Ch and Uiy are
negligible compared with unity, ', and ¢, and
may he negleeted. Iquation 1 then becumes,
neglecting the above quantities,

gm

. 1
a2 +J[w“'z' R LA B i !Jlllz]
When neglecting the phase angle, the absolute
value of Equation = is

(2)

Av, e

am .
: {3)

AV, e
. . e ? 1;
g =go)i| w(Cp+Cgp — =

The real term of Fquation 2 does not vary with
frequency. The 7 term, however, varies with
frequency being npegative sf a low frequeney,
pagses through zero and becomes positive as the
frequency is increased. From Equation 3 we
can see that it is necessury to make € large if A

v ratio of Rp/rp
Cx =340
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is to be high and to keep ', and Cp small if the
high-frequency amplifieation is 0 be kept up
near the maximum value. T'he higher our re-
sistances. the more noticeable is the falling off
of amplification at. both high and low frequencies.

We inay, however, set u high- and low-fre-
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queney limit to the frequencies desired and make
our amplification the sawe at both of these
frequencies und greater ut any frequeney in
between. Let vy he two # times the fow fre-
queney and e be two # times the high fre-
gueney. Befer to the j termn of Equation 2 At
wy, this term will have a certain negative value,
If at ws we so design the amplifier that this term
has the same positive value, the absolute vulue
of Equation 3 will be the same. Assume that
g1 und @ are fixed. We may then solve for (' ta
fulfill this eondition. Selving for ¢, we vhtain

. b
wired Oy 4+ Ol

Equation 3 will have its maximum value when the
4 term of Equation 2 is zero. This will oceur when

dith

S 0 /

et e OF 15 \'i
ColCp-C'y)

Harris * solved for the approximate equations
ohtained by neglecting (', and (', for the value of
(', reyuired to obtain any value of K.

it

v+ Rp
( i s e e £ s

[r{](l{p“‘l‘lp)—l—)(‘kl’l\/

Where jy is the low frequency considered,

Fig. 2 shows the family of plate-current plate-
voltage curves of the CX-430 tube plotted for
different vulues of grid voltages. If resistance
eoupling is used, the effective plate voltage is
not the gatne as the * B voltage beesuse there iy
some drop in the external plate resistor. Fig.
2 is shown for a 180-volt ** B supply. Load lines
are drawn in for different values of external plate
resistors. The interscetions of these lines give
the effective values of plate voltages for the differ-
enf curves,

The input voltage required for any plate volt-
age swing may be found approximately from
these eurves. For example, ussute a 1), l-mezohm
resistor is used. ‘Uhe operating point is {27.5
volts with a grid hias of — 1.5 volts. if the plaie
voltage swing is 26.53 volts we find that au input
voltage of 1.5 will give this swing, as the differ-
ence hetween .1 and B of Fig. 2 is 26,3 volts,
To the other side of the bias potential, 3.0
volts, the swing from B to €' i3 ouly 229 voits,
‘The difference between these values is 26,5 minus
229, leaving 3.4 volts, This ditference is quite
farge and the amonnt of distortion would be tno
high.

Conditions may be improved by using s larger

ralue of resistor. I the saie grid bias is used and
a 0.5-megohm resistor is substituted for the 0.2-
roegohm unit, the plate voltage mwings, for un

# Harris Notes ou the Desigu of Resistance-C'spaeity
Coupled Amplitters, Procecdings of the Instiute of Hudiw
Enyineers, Decewnber. 1926,
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input of 1.5 volts with a negative hias of 1.5 volrs,
will be B4 and 33 volts. This is an unprovemeni.
aver the first case and the distortion would be
wuch less, For au wudistorted cutput the two
=wings should be equal.

When an impedance is used in the plate eireuit,
rhe plate-volts plate-current curve beromes a dis-
rorted elipse instead of a steaight line. i there is
no distortion, the curve is 4 iroe elipse, If thed.e.
resistanee is stoall, the operating point or plate
valtage is practically the sse voliage as the B
+oltage,

in ig. 5, the voitage amplification is plotted in
fertns of per vent of g against the ratio of the
external resistance or impedance {o the internal
resistance of the tube. Three caxes are considered:
first where the external load is a pure resisiance,
sovond when i s s pure renctance and third when
it 1s 1 combined resistance and reactance, 'or the
last 1wo eases, the phase angles have been neg-
lected. ‘These eurves are, however, a eomparison
of the absolute vulues of winplification. The curve
for an esternal resisior approaches 100C: very
slowlv.

from these eyrves we can see that no matter
what kind of an external load we have it is possi-
ble to abtain the sume absolute value of Av. by
somie exvrernal plate resistor. For example. if we
have a pure inductive reactance whose value is
2rpe the amplification would he SU9; of g An
external resistor whose value is 8.2, would give
the suine absolute value of wmplitieation.

As any plate load can be geplaced with an
squivalent 2, the eurves of Fig. 2 may be used
{or iropedance coupling also, The eguivaient,
value of ¢y is found in Fig. 3. The d.e. operating
point is taken ux the B voltage and a load line
of f2, 1s drawn through this point. \WWhen an input
voltage is applied to the grid, the aiternating plate
current will vary hetween the plate voltages for
£ oze o where £0 is the d.el bias and ¢, is the
input voirage.

From the example given above and Fig. 3, it
i be seen thar a small ratio ui reactance to rp 18
cquivalent 1o g mueh larger ratio Ky to rp. I a
Iurge plate voltage swing is required. above ahout
{0 volrs, impedance coupling should be used in
the stuge preceding the power 1ube to kecp down
the distortion as the farger 12, is. the less is the
istoriion.

The required value of ¢y for any given value of
+v nayv be caleuluted from Equation 2, We will
assume that v, has its maximum value so the j
ferin 1s zero.

-

o

o+ 4z

may be feft tixed ar 2 megohms. The value of r,
ta ise i Fguation S may be found from Fig. £
Stter the value of ¢ s caleulated. the distor-
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tion should be checked from Fig, . by finding the
plare voltage swings from /), us the prid voitage
ts varied between g e,

When a voltage ¢, is applird to the grid of
inbe wirh uan impedance in its plate cireuir, the
alternating cirrent. is

i)

In the above “a " stands for an admittance and
the subscripts denote the order of the admittance,

 we are working the tube ax an amplitier on
the nearly linear portion of rhe eharacteristic
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eurve the first two terms will represent the plate
eurrent to a good approximation,
et the input voltage be

A osin lt (i)
where 1 is ihe poak value.
2 g2 (1)
Equation 9 becomes:
eyl Huoen A5 mand® «12)

Where 4300, denored the admirtanee for the
zecond harmonie and ., the admittance for the
direet curvent. *

When the
found to be

are evaluated the wvalues are

1y e s (13
U2 -
I3 .
gy == " e
h In %'25" .
#
fagoly = ="~ 1
& 1}.*%- [f;

e npfinned e pnge 150

¥ The «’= may be evubnared by vhe method given m the
articie by I, R, Nejson, Detection With the ceiy Grud
‘bube, e odiays of the In st ef Fludin £ Juue,
1928,
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A New Low-Power Screen-Grid
Transmitting Tube

By O. W. Pike and E. E. Spitzer*

HE UX-835 is a four-ciement tube of

the screen-grid tyvpe designed primarily

for use as a power amplifier in tranbs-

mitting cireuits. Under this eondition,
it has a nominal output rating of 7.5 waits and is
especially adapted for use on the higher frequen-
vies. The tube is also very useful as a c¢rystal os-
«illator.

The electrode structure of the tube is built ag 2
single unit, enrirely supported from the bottom.
The filament is of thoriated tungsten in the shape
of a double helix supported from a center rod and
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requiring no tension springs. All eleetrodes are
eviindricat, The sercen grid consisis of a close
mesh or winding mounted on side rods extending
from a stem collar, and this forms the main sup-
portuing structure of the iube. The plate is sus-
pended from this structure by glass beads. 1t has
four fing for heat dissipation,

The function of the seeeen grid is to provide an
electrostatic shield between the plate saud the con-
trol grid. t'he valtage of the screen grid is hekd
eonstant and varintions in voltage of the plate
lnavo prac tically no etfect an the eonirol grid or on

S Roth of Rese :r(h Ltbol‘dmn

N,henut N\V. ‘\ Y

seneral l l(v'mL Ca,

the electrostatic field at the filament. Therefore,
there ean be practically no feedback through the
tube from the plate cireuit, in radio-frequency
amplifier cireuits this eliminates the necessity for
neutralizution to prevent feedback and oscilla-
tion,

The bulb is mounted in a “1TX" base. The
plate fead is brought out through a ¢ap on top of
the bulb iustead of through the plate pin in the
base; the latter serves as the sercen-grid terminal.
‘The control grid and filament are brought out

through the usual * UX" base ping.

THECHNICAL DATA

The iechnical information on the UX-565,
useful to the amateur, may be suromarized as fol-
lows:

Main use .. ..Oscillator or r.f. power amplifier

Number of electrodes. .., ..., ....... 4
Filament:
Volfs, . e 7.5
Amperes. .. ... .20
Type. '[ horlated Tungbten

Average « “harac tPT‘Ntl(' values caleulated at:
Fr=000, E.=0), By= 126, ;=75 a.c.
Ey = Plate vnltagc.

F,=Control-grid voltage,
F+=3Sereen voltage,
E;=Filament voltage.

Plate current. . e

%mphhcatlon ia(tor ,,,,,,,,

Plate resistance. . .......... 200,000 ohms

Mutnal conduetance, . .. .. 750 microhums

Approximate direct interclectrode:

Capacities ([, R.F.)

Plate to grid filament and scereen grounded)
05 uudd.

021 ampere
150

CGirid to filament and screen L. .., 10, pufd.
Plate o filarment and screen. ..., 7.5 wudd.
Maximum overall dimensions:
Length. . ... .. . ... s B Y
Plaweter. ... ... o o M TS 11k
Hasetype..........ooooinn. TN and cap
Type of eooling. ... ..., 5108 50080606 0RNE
Ogseillator and v {. pawer (mehh(\r
Maximuin operating plate volts:
Modulated de.. .. ... oo ool 500
Unmodulated de. . ......... .... 5O
ARG WIS o K
Maximumn (i o plate (urrenf amperes L0t
Maximum plate-dissipation watts, . 15
Maximum screen-dissipation watts, o
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grid volte, .. ...... 125
vid Amperes. . ... 5}
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Negative control-grid bias cun be nbtained from
batteries or a gridleak and should have a value of

MNominal sereen-
MMaximum r.f, C

fiperation at Normal; Ei= 504, E = {—Y7h, about 75 volts, 'Uhis value is not critical and ean
Floe (23, Br=7 0 be varied to suit individual conditions, However,
thdput watts. .o L 7.5 the nge of less than 77 volrs bias results in lower
efficiency. A gridleak of 10,000 ohms will give

TS approximately 75 volts hias, This requires a dee,

When using the tube s an oseillator or radio-
irequency amplifier. the plate dissipation should
never exeeed 15 watts, which produces no color
i the actual valie of in-

an the plate, Regardless
put and outpui, the clency
shouid alwavs be sufficient to
limit the plate Jdissipation, that.is,
the difference hetween input and
sutput, o this figure. The d.e.
plare eurrent should be held be-
fow t0 milliamperes, Withont. ex-
ceeding the dissiparion or plate
fimits, it is possible by eareful
aipenit wdjustmeni. to obtain an
output of 10 watts of usefnl power
al frequencies up oo and in-
chuding, the 14,000-ke. wmateur
band. The 7.5-wart output figure
is. therefare, vumscrvative, The
tnaximum plate voitage Yor mod-
ulated or non-modulated oscilla-
Tor ar r.f. power-amplifier service
is 400 volts, if. for this service, a
self-rectifying eireuiv is used, the
value of a.¢. plate vo rhage >huuld
never exeeed 300 volts ef]
The sereen voitage of 4;)pro‘{-
imatelv  oue-fourth the plate
voltage may be ohrained from a
-epatate source or from the plate
supply through a series resistance
of approximately :N),000 ohms,
The latter, or resistance method,
is most desirable as it automat-
irally maintaing a proper screen-
grid eurrent. With the res
10t hod the filament eircuit should
uot he opened with the plate volt-
> on, as this will place full plate
voltage on the sereen, With po-
rentiometer or 4 separate souree
of sereen voltage, the screen volt-
age should not be upplied without
the plate voltage The sereen
need never dissipate tuch energy
jor proper functioning and no
portion of it should be allowed to
attain & remperature of more
than w# cherry ted eolor, in all
cases the external impedance he-
iween the sereen and filament
terminals must be kept us low s
possible by the use of r.i. by-pass

vondensers, In any ease, the sereen dissipation
must never exceed 3 watts at any time. 0se

THE /X-865 RCREEN-GRID
TUBE

cap i the top uf the tube d.
the lerninal jor the mulm‘—ﬂ d

alation against leakage
akdown. The
in the grod fe

ilar plate 1"7'
of Im:iuw o oral plat
1, l'l” "fll'ﬂ af the o

clamp that encir

and,

siopally, for special
illator, the grid- and plate-voltage swings are

grid ewrrent of 7,4 millamperes, if less excitation
is available,
used. The d.c. grid eurrent, incidentally, is a very
good Indication of the umount of excitation, Grid

high-resistance gridleak cun be

currents hetween 5 and 10 milli-
amperes are sufficient {o exeite
the tube to jull cuiput.

If the ITX.-565 i1s used us a
sfraight amplifier no frequency
mnitiplicationy, the plate aud
grid circuirs should be adequately
shielded from each other to reduce
uny external oouplinq which may

‘.\ heu nhu mbo is propm‘ly
exeited and sluelded, it is ex-
cellently suited for driving the
next largest screen-grid tube, the
X-800, or the ¢orresponding
three-element tube, the UX-852.

When uging the UX-565 ug a
nrystal mmllator dddltl()nal ippd-

1d.lly newssary on account of
the low grid-plate capacity. This
is best aceomplished by means of
a small variable condenser con-
nected from plate to control grid.
SAhout 10 gy fd, maximum is saffi-
eient in the 1730- and 3500-ke.
amateur bands. It is best to con-~
nect a blocking condenser, which
js insulated for the peak plate
valtage, in series with the variable
condenser, so that there s nn
danger of making a direct metallie
eonnection hbetween the grid and
plare. By means of this feedback
« -mdpn%r. it is posgible to adjust
the load on the crystal very
nicely and the danger of eracking
the erystal hy overloading is
greatly lessened,

CHARACTERISTIC CURVES

racteristic curves for
which are shown here
are included for the purpose of
supplementing the information
given in the preeeding description
of the tube.

When the tube is used ag 2
radio-frequency power amplifier
PUASONS, 48 AN
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much larger than it is possible to show on a
static characteristic  curve. Therefore, these
eurves serve only 1o illustrate the peculiarities
of screen-grid tubes in comparison with three-
electrode tubes. In practice, the action of the
LX-865 in power cireniis is not greatly differ-
ent from that of similar three-element tubes
exeepting for the elimination of the feedback
capacity.

I'ig, | shows values of plate eurrent and sereen
eurrent plotted against plate voltage for several

Aprin, 1029
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Equation 13 is the usual amplifier equation and
will not he discussed here. F? is a function of
internal and external impedances and the varia-
tions of the tube factors with input voltages, it
will not be necessary to nse the vatues of # for our
purpose, su it will not be given here,

The plate current of freguency 2027 is given
by deend® I we wultiply this by ea-FZoan,
we obtain the sccond harmonic voltage intro-
duced in the plate eircuit. This voltage is

116)

Koy

g*f { X el%' { Fimilarly we find the direct current

E e syticlciar s7ycd voltage ix

3 174 5

£, Ef-/z:z;a ) oy = FA* U

é ———— Sl As the sceond harmonie voltage is

& 1 equal to the direct current voltage, we

g P way find the second harmonie voltage

2 v L 20 by finding Ep introdueed in the plate

g ——— = eireuit. To do 5o it is only necessary to

i A apply a voltage, .4 sin {f, to the grid and

& E_‘ e it i L notre the change in direct current. ‘The

w0 e e 0 d.e. voltage introduced in the plate

& e s e — FEe eireuit is then rp+ R, where £ is the

4 “lEL-bo (l.¢, resistance of the plate load, times

A PLATE[ CARFEN the change in direct current. .
" [SCREEN QURREN )
Lo 200 403 200 izoa

600 So2
FPLATE VOLTAGE

control-grid voitages and at u screen-grid voltage
of 125, At the lower plate voltages, the plate cur-
rent becomes very low due to secondary electron
¢mission from the plate. The sereen then draws
elecirons from hoth plate and filament, resuiting
in a sereen eurrent peak. As the plate voltage in-
creases (with constant sereen voltage) the plate
current rises rapidly fo its normal value while the
e current drops to a low value which in some
s becomes slightly negative due to second-
ary emission from the sereen-grid, At its normal
value, the plate current iy practically constant
although there is a slight increase because of im-
perfections in the sereening as well as due to the
secondary emission current drawn from thescreen.
In general, the slope of the plate-current curve in
this region may be taken as s measure of the
sereening qualities of the tube.

Fig, 2 gives plate current and screen curreni
plotted against grid voitage for three values of
sereen voltage and at the normal plate voltage.
From these curves the mutual conductanee may
be ealeulated as with three-element tubes.

Motes on Distortion in Audio
Frequency Amplifiers
(Unntinned from puge 423
Where the subseripts for Z, the external imped-
unce, have the same significance as they havefor a,

The voltage of frequeney {727 is pl
and the seeond harmonic voltage is
equal fo the d.e. voltage. ‘The per cent distortion
is then

o distortion =~ {18}
ne

‘;str

[

In looking for & suitable form on which to wind
a wood radio frequency choke WTTLT came aeross
the stand of an old ** Kellogg ™ telephone. [t was
made of hard rubber, was 111 by 414 and held
125 turns of 26 gauge d.e.c. wire. The resulting
choke proved thoroughly satisfactory,

“Hey YL, QRAY"

“da OM QRJ.”

“Aw cum on LG QRDY”

“¥ay OM QRX or yvou'll wish you could QTA.”

“Clum on he a sport QLUT”

*You're gonna have o QRSTQRZ?”

* First vou'll have to tell me (FSY?”

“Well OM if yon must know your I'T is too
high, besides T'M QRL auyhow.”

*Well QRY?”

“it's not a matter of QRM OM QRI so please
QRT hefore 1 HBOS and somebody gets QSR
QRE?”

“You don't have to QOSH YL I'll QRP.”

-~ Bd Mace, cx W1,
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Calibrating the Heterodyne Frequency Meter
or Monitor

By George Grammer?®

FEW months ago there was a message in
O8YT from 0, P, M. “Tf 1 were asked,
*% hat is the big outstanding problem

: in amateur radio today?' my answer
wouid he, *frequency precision!’” Listen in a bit,
capecially on the old <407 and “20” bands, and
rhen see whether vou think the chief was very far

Wrong,

Nufurally, there must be perlod of readjusi-
ment to 1929 econditions, but in view of the
bammering in ST on that subject, the only
conelusion to he reached is that we were all so husy
huilding those new transmitters and receivers that
we neglected the frequeney meters,

T'he object of this article is not to present
anuther brass pounder's idea of how to build a
irequency meter, Hut to point out « few ideas on
ting the most out of a good one and to set. forth
» simple and convenient method of obialning and
heeping thai very desirable accuraey of calibra~
tion which amateurs regard as praetical perfee-
1jon in frequency preeision,

But first of all, let’s see what we want our fre-
qguency meter 1o do. We're alwayvs being asked,
“ORGT”, but ean we give the other fellow his fre-
auency yuickly and aceurately? Well, most of us
have to peach for the old coil-and-condenser
meter. lift the lid en our receiver, jam the meter
in among the “works,” and then come up for air
w0 read it, Chanees ave, if we held the meter an
el fapther from the tuning coil the reading
waonld have been different. Mayvbe the next day
wi're working on a different band and we get the
wume request. We have 1o take one eil out, put
snather in, and go through the suine process again.
avhe we missed a point or two on that eoil when
WOXL was transmitting six months ago, and be-
<ideg, the meier was dropped a few times since,

What do we wani? Why, & metier that we don’t
bave 10 move when we want to iake a reading;
one that doesn'f require us to shift eoils when we
za from one band to another; one that we can
salibrate once and use for sl bands; and above
all, one on which we ran get w really ascurate
rending. 'The answer is simple — g vaeuum tube
sseillator or heterodyne frequency meter,

Although theorevically, we could use the same
nxcillator for all the frequency bands assigned to
amateurs, practically, we are limited to three.
Very well, let’s make it eover the three mosi
mpular hands: :J'JU() 7000, and 14,000 ke, In a

P ﬁle 36 Lemral Avﬂnue, JAudubon, N. J.

pinch perhaps we cun use it on 2% me.. but we
won’'t. worry about the fellows on that band —
they ean iake care of themselves or they wouldn’t
he down there,

All right, let's go. We'll huild the oscillator to
#aver the 3500-ke. band with a little overlap at
ihe ends. When we're working on this band we

=]

T‘Ir'URE 1 - < When the phones are rempared from the pigte

scilloting tube the resistor bakes rheir plote and

pre ents @ changs in plute witage whaeh wght rass the fre-
quency of the ¢ircuil to siift,

use the fundamental frequency of the oscillator:
on the 7000-ke. band, the second harmonie and
on the 14,000-ke. band, the fourth harmonie. We
find we ean pick up the fourth harmonie in our re-
eeiver with adequate strength and if we listen
closely on 2% me. we can probably pick up the
weank eighth harmonie,

There's been so much good dope in ST in ihe
past year on how o go about building such an
ascillator-irequency meter 1hat it would be super-
fluous to give any consiructional data heve"
We'll need a pair of phoneg in the plate civeuit,
and if we don’t want to leave rhem there perma-
nently we'll have to pui in a 2000-0hm resistor to
sub for thein. The jack arrangement shown in Fig,
t will take care of this sutomatically, the resist-
ance being cub out when the phones are plugged
in. 2214 volis are pleniy for the plate of a 201-A.
The s w.me filament batiery may be used for both

peeiver and frequency meter and will usually fur-
nish sufficient coupling between them, O course.
we'll want a vernier dial that ean be read ac-
vurately. Incidentally, let’s put that dial on the
condenser so that when ihe plates are all out the
dial will read 100, Then we'll have a seale which
will increase as the frequency inereases, making it
lois easier for us to think in kilocycles

Now we have our ** 1929 ” frequency meter, but
we have to ealibrate it before it will be much good
to us. Where are our “sitandard” {recuencies io
eome from? To he sure, WOXL broadeasis them.
hut the next transmission is ten days off, and any-

#xee puge 3 of rhe Augnst, 1928, and
October, 1928, issues of (A37T, — EDITOR,

paxe 9 of the
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how that’s our night with the YL. Well, there are
fors of commercial stations above and below our
bands but we don’t have an up-to-date list of
their frequencies,* and besides we want to get our
points inside the aimateur bands. Guess the only
thing we can do is to go up to the broadeast spee-
trum. Old stutf, no doubt, but let’s do it correctly.,

We need an U\ullatmg receiver ou the broad-
east baud from which we can pick up harmonics
on onr new frequency meter, We hear a loud
eroan from the chap in the background. =My
B.C.L, set is downstairs in the living room and
besides it doesn’t oscillate.””

Tuke a look ar Fig, % Theu dig that discarded
e decirenit tuner” out of the junk box, together
with un old socker and a variable condenser. The
fixed condensers and leak will be found in the
junk, too, Run the filament and plate wires as
=hown, to «h old tube hase. Put a clip on the end
of a tong lead from the serial connection oun the
tuner.

Now we're ready to start to work. We take the
ileteeror tube out of vur receiver and plug in the
“adapter,” putting the tube in the latter. Then
we put the clip un vur antenna lead-in. Don't
hother about a ground if one isn't already cou-
neeted through the tilament. We plug the phones
into our receiver and hear some musie. FB! 1t
works'

Now let’s look at the table. Mayvbe the siations
;<hown under the varions frequencies don't comne
through so well at yvour location. If not, put in
those that do, Starting 4t the top, we tune in
WTAG., 580 ke, Making our adapter oscillate ay
strongly as possible, we adjust to get zero beai on
WTAG.T The oscillations must be strong c—uough
=0 the sixth harinonic can readily be heard in the
frequeney meter, 'Then we listen around the low-
frequency end of the band on our frequency meter,
tind the harmonice, and adjust to zero beat with it.
Now we jot down that dial reading as 3480 ke.
Hume sort of swirehing arrangement will he ean-
venient to transfer the phone from one set to the
other, Xow we go back to the broadeast adapter,
The next station is WEET 500 ke, We tune a liitle
below WTAG and hear a station, but we don't
know whether it’s WEEI or not, and it's probably
too wenk to cateh the announcement. However,
we don’t worry, because this station, being next
below WTAG, mwust be on 590 ke., 80 we proceed
ax before aud jot down the point fur 3540ke. Wepo
down the band in this way, listening to announee-

*» Those who wmay be iuterested in the high ¥Yrequency
assignments will ind o complete list of channeis above
1800 ke, and the aistions 1o whom they spe assigned in the
November, 1928, issue of the Proceedings of the institute
of Radio ngineers, Copies iy be obtained from ihe In-
stitute, 53 West D9th Ntreet, New York City for 3100
wuch - Forror,

i The iusic will be ehewed up for udl but the poini of
zeris beat ot which xetring if will be guod unless the fre-
yueney of the transmitter and receiver do not hold in step,
I'he higher uudio frequencies will be clipped, however.
w L DITOR,
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ments from some stutions and **predicting ™ the
others. We must he careful on our “predictions™
to be sure we don't skip over rome frequencies
and throw ourselves out, but this will not happen

ith Harmonie  oth Harmouwie
Station A \hlhnn. for

Cnlitweation 3th Hormonie
Frewneney ke, Stitioa e,

WLS 870

W, \Lv ‘xSO

WLW T00

WOAN K30

WEREL &0

WOR 710
WAAR %90
WMAK 000
Cunada 910

WGN 720 WCAO 6
CNRM 730
WiP 610
WW.a o a2
WHR 740

WIBG  a30 WDAE

=3
(&3

WIR 730
BTE0. .

. WS a0
BT8O0 .

WOs 630

BR0V...... WRC pa0 wWUZ 780
As40, CEGW 960 WAIU &40

WERBRBM 770
WOFL wio

WALC 780 WSM 850
KDEA 980

WGEY 790
WRZ  wun
WO 1o

WEAFEF 660
. WRAL w0
40 ’U.. 5500 WMAQ 670
it a little judgment is exercised, If our broadeast
adapter is off by 1 channel (10 ke.}. the error will
be multiplied by the number of times the harmonie
frequeney is greater thau the fundamental. 'Thus
the error will amount to between 40 and 60 ke.
under these eonditions and will be readily de-
teeted. On some frequencies, for instance 3600 ke.,
we can cheek the different harmonies against each
other. When we have all the points we can get, we
plot them on cross-section paper und find that if
we have worked carefully the line of points will be
surprisingly uniform. A smooth curve will iron
out the *wild"” ones.

Now just whai degree of precision can we ex-
pect from this ethod? Probably many broad-
casters are not keeping on their frequencies as
they should, but there iy no doubt that those sta-
tions on frequencies from 550 to 1000 ke, are being
cheeked prettyv closely by the Department of
Commerce, since they are on the * preferred " fre-
gueneies, and in many cases have exclusive as-
signments. Broadeasters are required to keep
within 500 cueles of their assigned frequency and
at 5730 ke, this represents a maximum crrov of
AW while ot 1000 ke. iv is only 05Y7

- Surely
this is good enough for us, If we have done our
culibrating with reasonable eare we can be sure
that our percenfage error will not be more than
{10 of tv;, which means & reading within 3.5
ke.on 3500; 7 ke, on 7000 and 14 ke, on 14,000,
It may even be less, as small inacenracies in the
fundamental frequencies will average themselves
out if as wuny poiuts as pussible are obtained. s

i undinued on puge 9%
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The Disc Condenser

Bv Milton A. Ausman*®

T cost. of condensers has at times

forined prohibitions in the wayv of von-

strueting reliable transmitters and it is

- my purpose to hring out (not originally,

however, but more ta general use) a cheap, sim-
ple, and efficiont condenser of the dise type,

SINF VIEW OF ISK CONDENSER

The breakdown voltage of this condenser is
velativelv high und depends npon the zpaeing
between plates, the radius of the edges, ii.e., the
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Bhie shanrs e fieeciagomn roftage
KOU hold for padin fregquvee
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wrewter the radius of the edges rhe higher will be
the breakdown veltage, this heing particnlarly

* finginect, Xaticnal Radio Tube Company, 342—18th
Bureel, Sun Franeiseo, Cal,

attenuated ar the higher {requenciesi and the
irequeney of the voltage geross iv, Phe rolled or
vounded edges have vhe eifeet of reducing corona
which in itsell eavises jonization and resilts in
condenser break-down,

v oerve 15 given showing ithe wpprosimate
breakdown ttage 6 60 eyceles but it must be
understood that ai least twice this spacing must
be used at radio frequencies and for the very high
frequen a2 further increase in the =pacing
should be 1hude, The curve given is caleudated
from the formulas of F, A, Peck, Jv, which are
given in hiis paper delivered before the New York
Eleciricat Socicty, Jetober 26, 1923,

A eurve is given for the capuacitance of dise
eundensers of various dise diameters as valeulared
from the {ormula:

2248 N
[
4w Lo
where: "= the cupucity in microfarads
K= the dielectric constant 1 in this case
for air)
o= gren in square inches
d=distance hetween the platex in inches,

There i< no use of making either the deviece ur

its description enmplicated. The drawing shows

-.él———’

I

o

EAMBETER I ira s

shertiex Fog othe e

eareet e pfewepihed] ap fhe

ils ol its construction und its size can
readily be varied to suit one's needs,

Ior those who are not mathematically inelined
the simple rule may be given thai if we wish to
double the cupacity we st donble the plate
area or half the distance between the plates, i we
wish to double the hreakdown voltage we must

Tontinnest o poge =3
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A Simple Home-Made Meter

By 8tanton Chapman *

0D eleetrieal mneters wre always worth

their price, but frequently the exper-

imenter eannot have all the meters he

wonkd like. Most types of meters are

tuo iricky 4 job 1o he attempted «t home, but
the “hot wire” type is simple; and a good one
enn be made out of odds and ends found around
in the average workshop. Hot-wire meters have
disndvantages. Thev are not very usccurate,

Bend on dobted lines

Co R S —
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particularty au the lower end of the seule, unless
made with the urearesh eare and preeision, They
are easily burned out o an overload, and they
must he eorrected for varintions of tetperature.
Nevertheless, they have two outstanding ad-
vahtages for the experimenter; they will measure
alternating current and direct current equally
woll, apd they will indicule rudio frequency
eurrents with fair aceuracy.
The tirsi, meter attempted should be of a fair
% standard four-ineh alarm  clock will

Mze, A

provide a nice glass-fronted case with plenty of

room for the  works,

A dise ot radio pancl material or hard wood,
i aut to it the cloek cuse snd mukes a hase
board apon which {0 jnount  the movement.

e ey
L,
Sprin
pring &
ﬁ‘.—\/
@ =

FiGg. 2

i wood is used it must be boiled in wax. This
Hnproves its insulating qualities and  prevents
shrinkage aud expansion due o weather changes.

PTwo brackets qoe cat, and filed from 116"
sheet, brass, (Nee Fig, 1) Bracket “A” is just a
simple angle. PBracket “B” has a tongue that
in beni, o form a spring to put tension on the
wire »nud ro provide rhe zero adjustment. The

# W4LD, Box 175, Sewnnee, Teuuessee,

right-hand end of this bracket iz doubled on frsclf
o ake wore thickness for the thread «f the
adjusting screw. This screw should have u fine
thread and must be long wnough to projeci
throngh the side of the case, If fine thread taps
are not available, » nut may be soldered to the
bencket instead of threading the hele. The
hrackets are fastened to the base by two 6-32
bolts, One bolt in ench beacket sticks out at the
back and these are ihe terminals of the meter.,
The spindle for the puinter movewent is part
of the clock works. (Nork: A defunet dollar wateh
will wiso provide a spindle and bearivgs.) Cat
away mogt of the hruss frame that supports the
wheels, lenving ouly enough to eapry the bhalance
wheel and Jts bearings. (See Fig. %) ‘The hair
spring is discarded ax it will not be used. The
painter can be « piece of very thin siifl wire, but
a carefully selected broom straw mmkes 2 very
sood one, It ean be fastened to the balanee

EE

wheels with thread or sesling wax. A knoh of
wax on the lower cud of the pointer will baluanee it.,

A amall gpring i npede from thin brass wire,
{¥ig. 2¢.) The little spring on an sito {ire valve
ein be straightened out and re-hent to the shupe
of the sketeh.

The parts ure assenibled on the base, and two
=tnudl wooden blocks are serewed in the position
=hown in Fig. 3. The eard scale ix fixed to these
by stnall serews. And now a1l that is needed to
finish the meter is u bit of olk thread and the
“hot wire.”

The size of the wive nged will determine the
range of the eter., Naturally, the smaler the
wire, the more sensitive the meler, small resist-
ance wire cun he purchased but escellent wire
may be found in » fmrned-onf pocket B-baitery
iester. Most of the inexpensive voltmeters that
read to 50 volts or more are wound with two
eoils, one on top of the other. The inner winding
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i+ eopper wire. and the sater aue resistance wire,
ustally about No. 10, ~lightly over three ihou-
sundths of an ineh in diameter,

CALIBRATION 8Y STANDARD AMMETER
FiG.4

Ahout two inches of this wire s soldered
beiween the brackets. und the silk thread is
aitached to its center by a small wire hook.
The silk is given one iurn wround the balanee
wheel apindle, then o loop is tied and honked
aver the ienson speing, ‘The mijustmeni of this
=pring is important. There shonld be o shight sag
e the wire when 1 i< vold, and the tension spring
~hould just iake up the sluek when it is hot tn
sive s full seule vending. Afrer a few trinds ihig
adjustment exn ensidy be found,

With this siae of wire the pointer shonld hegin
tn indieare af gbonr 100 milliunperes and give
i folesenle pending of wbhont 400 millianperes,
With 1 H-ohm shunt aepross the terinals w will
prsud from nbont 5 to L3 amperes, {This makes
v pood anfenna meter for o low-power radio
fronsmitter,y With o i ohm shunt it will read
up to 3 awperes, s voltmeter, it will indieate
shnit 2 solrs, aud with an 8= to 10-ohm rheastal
ree wepies will read 6 volts Tl seude, This hpe of
voltmeter must not be latt in the cireuir, ag it
takes too initeh enerent —— (025 wimperes at 6 velts,

if o plate millinmmeter {or an amateur radio

i

irnnsmitier is desired, stooller wire must be used

CALIBRATION BY 199 TUBES
FIG. 5

thousundths of sn inch (002} in
dinmeter will give u reading from about 60 to
250 milliamperes; wire 0015 inch in diameter
will work from about ¥0 o 150 milliamperes,
The writer has # home-made meter in use with
0125 diameter wire thar reads from 20 to 123
milliamperes.

it must be poticed ihat the above indieaied
~eale poudings are only npproximate, and wide
variution from these values way be found in
some vases, This is because many factors vontrol
the netual seale defleetion obtained ~— the tension
of the ~pring, the iriciion of the hearings, the
weight of the poinrer, und most important of all,
the length und remperature coefficient of the
wite. However, after having ohtained sotue wire,
i few experitents will suon show what it will do.

Wire two

Arrin, 1920

1t the wire is tao Invge it may easitv be reduced
in diameter by eaveful grinding between an o
stane snd a bit of plate elass, using kevosene ns
g tubrieant, A dirtle fine vioery powder will speed
things up. 'he 003 wire nlru'(wi to sahove vau
be reduced to 0013 in wbhout ren minutes after
a little practice, .\ tachinise's micrometer should
be borrowed 10 test the diameter.

The meter shonld, of course, be c:thhrnm it u
cirenit with a siandard mvter and a variable
resistane 1= shown in Fig, 1, bur if no s!:uuL\nl
s available, rough seale points enn be obfained,
for & milliznmerer, by connecting the meter in
the A-battery lead of n paddio pecviver, using 109
oF 208 qubes, See Fige S One tube akes B0
mifliamperes, two tiubes take 120 millinmperes —
and so on. Higher peadings enn he obtained from
201-A tubes, which juke 250 milliamperes, o
.25 sauperes each.

In conclusion, note thar s hot wire meter must
be in a ease, for even o slight deadt will enot the
wire and give @ low readine,

i Sme Straysis
That Silver Cup
Did you read puge 17 of rhe Blareh issue”
I vou dul, and have failed o send i vonr Sea-
tion Beseription, you am segleeting o chanee (o
gain oue nf the urels of Amatenr Radio—oi else
vou're axhamed of vour station, Do ir nowl
We said last month thar we would publish o
picture of the cup in this wsue, nfortunately
we were ynable o gei it in time b will print it
next month.

ONT is fully indexad = - every {ssde, as xoon as
published — in a 2ot of cards, These cards bring
to vour finger tips any article on any subject in
QST or in any one of 1700 other journals in all
languuges, Thiz is the Fngineering Index =ervice,
instituted in Janaary, 1023 which i< to be found
in the Public Libraries of Newark, Cleveland,
Bridgeport, Baltimore., and the John Crerar
Library, Chicago,

Alternating Current Rectification

el ontinyed trive putge [0
of these types of failure oecures until well abave
the rated voltage. The 251, however, is tnore likely
to contain gas and e e voltages must he
avoided, Even when operating within the normat
range u slight blue glow hetween the silament
and plate shows that sorue fonization Is oceurring.

The efficiency of the 21 tube when working at
full load is of the order of 65¢,, wnd the vverall
efficiency of the reciifier planr, incinding trans-
former and filter losses, should he a5, with
voltage “regulation” an the output of the filter
eircuit of not more than 1 5 voltz per illiampere
change in load.

(1o be conclidedy
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The Resonance Effect of Receiving Antennas

By Chauncey Coston*

NE of the most annoving effects a set
builder encounters at the higher fre-
quencies is the resonance effect of re-
ceiving antennas. This effect, variously

eulled “resonance effect,” “damping effect,”
“energy absorption” or *tuning hole,” prevents
the oseillation of a regenerative receiver on cer-
tain {requencies and does not permit the most
efficient operation of the receiver at all fre-
fuencies.

No doubt cvervone working a recciver has
found a4 certain setting of the secondary con-
denser or main tuning dial where the set could not
be made to oscillate even by increasing the
amount of regeneration by an adjust-
ment of the regeneration control dial.

Although the regeneration could be
increasced until the sef. would howl on E E
vach side of the point in question, no
oscillations could be obtained at that i
point. 'This prevents the reception of = @
e.w. signals and, if the effect. comes in

the center of an awateur band, it is

very troublesome. The resonance effect is further
annoying because it does not keep sharply at a
definite frequency but depends upon the proxim-
ity of the antenna system and the power of the
oseillating receiver, The effect. is likely to extend
over n wide band of frequencies which can be
narrowerd to some extent by increasing regenera-
tion. However, this brings in another disagreeable
vlement because in most receivers the wijust-
ment of regeneration has an eifect upon the tun-
ing of the grid cireuit, Any large adjustment of
the regeneration will then call for retuning of the
erid eireuit.

A peceiving aerial with its ground connection,
lead-in and antenna conpling deviee {whether
inductive or capacitive) forms a system resonat-
ing an a definite frequency. My 90-foot grounded
aerial with its 15-turn coupling coil has a res-
onance period at about 2500 ke, (120 meters;. 1t
woidd he less without the loading effect of the
vompling coil, "This is approximately the funda-
wental frequency of the untenna system (approxi-
inute because of the loading coil, the true funda-
suental being of an unloaded system). That is,
this svstem lorms a tuned circuit due to the
capacity between the wires and their inductance
which resonates at 2500 ke. Now, the cffeet of a
tuned cireuit is to absorb energy from any oseilla-
iory svstem in close proximity. When the tuned
eircuit is brought too close (tight coupling) to the
vrcillating eircuit. it will tend to absorb more

% W7ABN, V24 Smith Avenue, Hoquiam, Washington,

energy than the oseillator is capable of supplying
and the oseillations will be vompletely damped
ont. (You are all familiar with the action of a
frequeney meter in stopping the oscillations of a
receiver when funed to the sate frequency and
coupled tightly to it.) The absorption or reso-
nanee effect at. 2500 ke, prevents the receiver from
oscillating at that frequency as long as the an-
tenna is coupled tightly envugh to the receiver so
as to absorb u great deal of energy from it.
However, the effect of the antenna is not
fimited to 2500 ke, If it were we would say,
*Huh! I don't want to bear abything at 2500 ke,
Tet it damp.” The effect is obtained at ihe har-

1
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monics of the system as well as at the funda-
mental frequency. Under the particular set of
conditions existing in my ease, instead of follow-
g down in regular harmonie relation, absorption
is found ai ouly the even harmonies. There is no
effect at the odd harmonies,

The effect. is so broad at. the higher frequencies
that the poor receiver refuses fo oscillate when
coupled at &ll tightly to the antenna and this is
one of the preatest Jifficubties in operating a re-
ceiver above 20,000 ke, 1t is the main reason for
using a short aerial which keeps the absorption
points from coming so close togeiher as to blanket
the entire range of the receiver.

Having siated the matter in ax cloar and dis-
couraging muuner as possible, let s look around
for partial remedies. ¥ say partinl beenuse T have
noi. found anything to oliminate the resonance
effect, although seversl semi-remedies are an
hand.f In the unienm system shown in Fig, Ta,
there are four siinple methads of o changing jts
characteristios as to be of vid in this matter. OF
course, one ean ulways do this by changing the
Tength of the seriad, i wost exeellent. method, but
who wants o go wut and elimb thirty or forty
feet when there ore simmpler and quicker methods?

(Condinned on prge s

aff

Fi6G. 1

1 The author is nut eonsidering the nse of a coupling tube
us employed in the “1920" veceiver shown on page § of the
November, 1928 issue, Hndoubtedly, many will find it
undesirable {for financial reasons mostly) to nse the un-
tuned r.i, stange snd must resort; to some of these methods
for overcoming their trouble, — Lpitor.
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Experimenters’ Section Report

1OBABLY one of the chief reasons for the
popularity of experimental work is the
fact that there are such a large number
- of diversified puths along which ihe
cxperimnenter may roam. [nlike the traffic
handleror DX hound, his objectivesare not sowell
detined. weither do they remain so firmiy fixed.
(One may prospect along & certain trail and find
before reaching its end many other by-wavs
whieh rival and even excel in their mysteries the
original path, The wise experimenter {ollows
ulong to its ultimate destinution the path upon
which he has first set his feet and al his journey’s
snd retraves hix »#teps to the intriguing side-way
io further prospect its vilies,

Beennse of the many and varied problems, we
find sinoug those reports on hand for this month
no two thai deal with subjects vlosely related.
There should be woinething of interesi to most
every experimenter Perbaps we should point ont
tha if vou wani to see something in a future issue
eoncerning your pet experimental problem, this
would be an excellent time to send in a report on
ir, T'here is ouly nne more suitable time at which
to send in your report — vesterday.

TO ORYSTAL 0K NOT TO CHRYSTAL

With the chunge to the new frequency hands
alloeated for wmateur operation by the LR.C.,
tmny  have probably fonnd  themselves with
epvstals snitable for operation in only a small
portion of the wyailable tecrirory, One simply
hares to give up a ervstal-coutrolled transmitter
and g0 back 7o the not-so-siable variety par-
tieularly after having gone to all the fuss and
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expense of getting a ervsial job in good running
order, If it is not possible {0 regrind the erystal
for general amateur operation, the next best thing
is {0 use 1t in those bands for whieh it is suitable
and change over to an oscillator-amplifier ar-
rangement for rhe other frequencies,

An excellent suggestion along this line is due
fa John J. Long, jr., WSABX, of 205 Prospect
wireet. Canandaigua, N. Y. He recommends the

use of the Colpitts cirenit in place of the ervstal
oscillator. The arrangement is shown in Figure |
and does noi require any complieated switching
zystem or change in the cirenit constants when
going from one type of oscillator to the other.

A pair of Cieneral Radio plugs act us the ter-
minals of the crystal holder which is plugged into
& puair of jacks on the transmitrer punel, These
wonld be the jacks rumbered 1 and 2 on the dia-
gram and thev should be mounted along &
horizontal line, A Mangamo condenser is equipped
with snother pair of (+R, plugs and conneers
between jacks 1 and & as shown by the dotted
line. The third juck mayv be mounted direetly
above the first one so there will be no confusion
nor tendency to plug the vevstal in the wrong
terminals where it may be required to handle &
farger amount of power than it is capable of
sufely taking care of.

"Three plug-in coils are employed to cover the
3500-, 7000- and 11.000-ke. buunds and if the
ervstal 1s in the 1750-ke. band auother coil mav
be constructed to meet these conditions.

If the succeeding amplifier needs to bhe nenrral-
ized. the r.f. feeder to its grid may be raken from
plate end of the two plate-tuning condensers andd
the neurralizing lead may come from the core
denser connected to jack No, i, From rhat peint
it conpeerts through the regular neurralizing con-
denser (o the plate of the mnplifier tube,

DESIGX OF INDUMTANCE £9HL~
Fditor, Q8T

in connection with the article on the design of
Inductance Coils by D, R, Clemons in the Febru-
ary issue of QS7, may 1 add just & few ohserva-
tions to your contributor's remarkably clear and
eoncise exposifion,

I should first like to draw your readers’ atfen-
tion to an exceptionally good series of abaces de-
signed to assist constructors in deciding on the
form and size of eoils for various purposes, The
abaes referred to have been appearing in The
Wireless World * durwng the last two mouths and
enable one to caleulate the inductance of a coil or,
conversely, the size and shape, ete., for & given
inductance, Clorrectious ave given for almost
every conceivable factor, Obviously. it is almost

= The Wireless World and Rardia Reorew, published by
Uiffe & Sons Ltd,, Dorser House. V'udor street. London,
. €. 4, Engiand. Subscription rute to foreign countries
other than Canada [9s. bd. per year To Canada and Eng-
tand, t7s. 4d. Published weekly, The sbacs referred to
atarted in the issue dated July 11, 1928 and cover s graat
variety of ecaleulations. Those which appesred in the De-
cetber, 1928 and Jannary, 1929 issues have heeu devoted
o the design of inductance eoils. ~— Epiror,
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impossible to compute the self capacitance of a
eoil though, 1 believe, ullowanee has been made
t0 copppensafe for crrors due to self cupacitanes.

As your eontributor points out, the parallel
resonance cifect is often neglected but it is also
often nver-stressed. It may. I think, be safely
assumed thai ihe eoil which has the lowest r.f.
resistance will also have the lawest self-capaci-
tanee, As thaf statement is a generalization, 1
hope that none of vour readers will take it quite
literallv as there are abvions exeeptions, Never-
theless it is made heeause the rd, resistanee of o
eoll at any and all frequencies can be acenrately
measured with or withont its associate compo-
nents, Incidentally, ihe faciors that contribute
10 a low vf. resistance confribute in no small
way to the reduetion of sclf-capaeitance as ean
he seen by carcfully considering the factors
involved.

¢thviously, the parailel resunance effeet quoted
is utilized in the design of wave traps as is men-
tioned in the article and resistance, both chmic
and rf. «to differentiate the types) is a primary
consideration and, vnc might udd, the deciding
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FIG, 2 — The yenccal relationsiip between the rlurs of the
curieus wiits Jor the consiruciion of @ saccessfnl wara-trap s
wirens ahooe, The trap shauld be of cory low resistanes for sitis-
Sactory operation,

factor in the etficiensy of & wave trap. A little con-
sideration of the principles involved will show the
reason for the exeeptional inefficieney of so many
wave traps on the market, In almost all cases the
4L ratio is far too small. In considering the case
of g, 2 it follows from the equation:

Y
ka(WLWSE) 0

that af the resonant ivequeney I.=/; and, as
hoth these current components will be 150 de-
urees out of phase, the power absorbed will, ex-
~opl. for the small transient periods referred to,
be nil, provided the vesistanee is nil. It follows,
therefore, that ihe logical way to keep the resist-
ance to its lowest possible value is to employ the
turgest possible ratio of ¢ 'L: and the eondensers
emploved should be of the mica variety to keep
such losses low. The inductance must also be of
low resistance and must be so designed that
minute variation is possible.

QOsT H3

In most commercial wave traps a not too-cfhi-
cient inductance is shunted by a small condenser
of uncertain efficieney resulting in » woefully bad
performance which in turn results in the econ-
demnation of wave traps in general though they
ean be very efficient, if designed on the principle
enumeratod.

A certain test of the efficiency of the wave trap
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FIGr. 3 - -~ Phe filter orrangoment employed to elimincte in-

fevger nee cqused i o sian fiosker, The vholes soe i io he pee
s ppomsible for a yreat deal of the « fectiveness of the ~ysiem,

is {0 connect and diseonnect it while a signal of
average intensiiy is heing reccived, XNo diminu-
tion of the incoming signal will be observed if the
trap is functioning correctly. An etheiency of well
over 45 per eent is obtainable with a well de-
signed unit. A3 one approaches the lower fre-
queneies eonsiderable madification is necessary in
practice. This has been dealt with in detail in
ONT at various times,

May 1 in conefusion point out that a very fer-
tile field for those experimentally inclined lies in
the eonstruction and design of asratie and
toroidal indnctances for the higher freguencies,
S0 far as the wriler is aware, no data has been
published. However, a3 they work satisfactorily in
the hroadeast band and resalt in simplification of
sereening aud a general reduction in eddy eurrent
losses, thera appears to be no reason why they
should ot be emiployed in high frequenev
receivers,

Thanking vou for your assistanee in the past
and wishing N7, its sStall and contributors
{ , I remain

= dobn A, Mactaggart,
H.M LS, Stadaeona, Halifaz, §. 8.

DI BIsL

Fdward . Webber, Jr, W3AAN, of Y2265
Hazel Avenue, Bywood, Delaware (o, Penn,,
writes as follows eoncerning the decibel,

*in the year 1924, iclephone cogineers of this
eomnfry adopted the ‘transmission nnitf.' com-
monly known as the TT, us a standard in evahi-
afing the losses on various eciveuits and appara-
ius. This unit was defined by stating that two
amounts of power differ by 1I'U when they are in
the ratio of 10t aud any two amounts of power
differ by .V 'I'T7 when they are in the ratio of
10 NCD In other words, the number of transmis-
sion units in the ease of two powers Py and P, Is
orqual to 10 loge £/ F..
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* Hecently, the term *decibel” was adopted for
use tustead of the *transmission unii°, The deeibel
retaing the same valne and defimition us the 'TU
bt s furcher detined as 1,10th the value of a
fundawental unit which is known as the “bel’
T'hus the bel would be defined by stating that two
amounts of power differ by une bel when they are
in rhe ratio of 10Y The number of bels in the
case of two powers, £y and Py would be equal to
logn Py/ P,

“ However, this is @ refutively large unit and i=
seldom used so we will consider rhe deeibel which
is abbreviated *db.’

T further elarifv the meuning of this nnit ief
us consider some practical applications. Suppose .

L

FlG,
sthnne aned hatter

webfere b i ot fire o3 coatiaaes

sertain amplifier has an input of 1) milliwatts and
an outpur of W milliwatts at frequencies for
which it is designed. "Uhen. the number of decibeis
sotld be found in the following manner:

Let .« = the gain in db

o o= 10 logy 40710 -

10 ing 4
10 3 0602
s G,
This amplifier wuuid he said to have a gain of 6
dh.

*Next consider & choke eoil whieh is designed
to prevent the passage of all current af certain
frequencies, Assume that the power input is 100
milliwatts and the power output is 5 5 milliwatts at
some definite frequency, 1t Is evident that this
would be u loss rather than a gain and the most
convenient methoad of solving for logses is to use
the larger amount of power ax the dividend in the
power ratio; thus:

Tt » = the loss in db
10 loguo 10U/
I\l IOgm 24
10 3 Laol

"T'his ehoke wo uld be said to have a 15-db loss ai
this frequency.

* It is common practice in telephone engineer-
ing to plot curves showing the characteristies of
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amplifiers. chokes, filters, and other apparatus
using the inss or gain in db ax ordinares and rhe
frequency as ubsciswas, The advantage of such o
method ean readily be understood: such a curve is
independent of voltage and current valnes so long
as the rating of the equipment has not heen
oxceeded.

*As vet the decibel. formerly known ax the
transtoission unir. hay not beeu adopted verv
generally by the umateur. However, it is verv
probable that in the near future, referenes will be
mude more amd more to this unit in various tech-
nical articles and the churacteristies of our cyuip-
ment will be shown by eurves sieh us those
mentioned. Already, there have been fechnicul
articles in X7 in which the 1T was mentioned
quite frequently and it is for ithe purpose of we-
quainting amateurs wirh this new unit that this
material is bring presented.”

HLGY FLASHER INTRRFERENCE

We are indebted to Vietor J, ‘ndrew of 4040
Indiana Avenue, Chicago, . for some informa-
tion on the elimination of interference due 10
eleetric light sign Hashers He suvs:

#1rvecently worked on a ease of electrical iuter-
ference which yielded beanrifully to the proper
trentment for quieting it. A fashing sign of nearly
a hundred bulbs was completely spoiling broad-
east reception in the building on which it wax
loeated. The rotating swireh ssstem was in the
basement, 1t eonsisted of two vircugts, oach of
them & constant contact cornmurator, and four
segmented commurators Hashing individnal cir-
cuits, The two units were driven by « motor uand
the whole asseinbly was monnted in a metal box,
Every time o contach way broken there was a
healthy click: these occurred about o dozen times
a second.

7o Set
i i
== r’*
W venles
& u«?{?
FIG, 6w Anether ooy cichc Vep thnt hag wpeven bo e

“First, condensers were tried in various places
between the 10 leards fror the commutator alni
the ground. A reduction of perhaps 75°: w
possible although this was by no meaus bdtl\ld.('
tory. Next, a radio-frequency choke was tried and
a coil of about 25 turns or more wound around
the hand and connected next to the contact arm
did wonders. The t~hoke\ alone reduced the inter-
mrenee probahly 1

*The final nrmuqemem shown in Fig, & con-
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sisted of 10 ehokes, one in each switeh lead, and
necessarily as close us possible to the contact
arm. Fach choke consisted of 55 turns of No, 18
dee wire on w1237 tube. The choke was wound
in three luyers and all were wound on a single
tube 2% long. Then, a 1-ufd. condenser was eon-
nected {rom the line side of each of the main line
vhokes to the ground. With this eombination of
¢hokes and condensers the interferenee reduction
was practically 100"

CONTINTITY TEST SET

in interesting bittle test set for checking the
continuitv of d.e, eircuits was suggested by Jack
Paddon and is shown in Fig. 4.

It vonsists primarily of an audio frequeney
oscillator made up of a 149 tube, un old audio
rransformer and a three-cell battery such as is
nsed for the obtaining of bias. Filament eurrent
is obfained from two cells of the battery and the
third cell applies its voltage fo the plate of the
tube. The plate vireuit is completed through the
cireuit nnder test. If the cirenit is open no oseilla-
tinns will take place and no sound will be heard in
the phones which miay be inserted anywhere in
the plate cirenit. They should preferably he
located at the filament end of the cireuit as in-
ddicated in the diagram. A circuit which may be
apen which has # high eapacity between its dis-
sounecied portion will not. give a steady signal in
rhe phones although when tested with a pair of
phones and battery a perfecily healthy click may
he obtained.

EEY CLICK FILTER

WUkGE suggests the key click filter shown in
Fig. 5 as having been the answer to his particular
problem. ‘The ehoke is uf the 114 henry varicty
and the condenser of 1-pfd. capacity,

We know from past experienee that no one ue-
rangement. is suitable for the elimination of elicks
in all transmitters. it is for this reason that we
have presented so many Jdifferent arrangements
in the past issues of QN7 The problem scems to
vesulve itsell into g matter of trying all the logical
arrangements with ithe idea of holding on to the
~vstem which provides the most satisfactory re-
sults, There are, of enurse, certain definite lines
along which one should experiment and a on-
siderable umount of information on the subject, is
incorporared in the article appearing on page 4 of
the Febraary issue of QST

The Resonance Effect of
Receiving Antennas
W aniepnted from pege 36

The ways digeussed are in addition io this, In
Fig. 1h, the antenna coupling coil is adjustable

QsT 55

and Increasing the number of turns will run the
point of resonance up the scale on the tuning con-
denser dial and deereasing the number of turns
will mave the point down. Fig. Le¢ emplavs varia-
hle coupling between the antenna and gecondary
voil, In this cwe, decreasing the coupling brings
the effeci down and at the sume fime inereases
regeneration, in 1d, 4 loading cail is huseried in
the antenna cireuit which runs tho poitit up to nn

amonnt. depending upon the uf the eoll.
Capaeitive loading is shown in Fig. le (fixed or
vuriable) and this puis ihe poini down, A con-
denser of more than 100 pefd. enpueity s vot

i_m

1)

nll-mm-i

recommended for use af the higher frequencies,
however,

Any of these methods are cuceessful. Fig, ih,
Fd and 1e ave fine for operation on nateur bands
when it is only necessury to wove the resonauce
poiuts out of the hands, For satisfuctory reception
and ease of tuning for a1l frequencies, Fig, 1e is
beiter. A satisfactory way of ndjusting the an-
tenna coil coupling was given ou page 21 of the
June, 1928 issuc of OST in my artiele entitled
* A Short- and Medium-Wave Recciver,”

Everyone does not etuploy induetive vcoupling
between ihe antenva sud grid eireuit und many
use a small eondenser 28 shown in Fig, 2. The
coupling condenser ususlly consists of two metal
angles urranged 1o form a condenser of two plates,
One method of varying the point of resonnuee is
to adjust the distance between the plates and thus
ehange the eapucity of the condenser. A seeond
wethod is to shunt the condenser with another
stuall fixed unit which allows the capucity to be
inereased wirhout so mueh rrouble, ‘Fhis is shown
in F]g 3h. In Fig 2o, we have s doading eoil in
sepies with 1he antenna as we had in Fig, 1d, The
conpling condenser is stitl necessary, nder nor-
mal econditions, the capucity of the eoupling con-
denser should be guite stall and as i is inereased,
ihe amount to which the wutenna afecis the
ability of the veceiver vo hold cadibration is in-
ereasiil, It is ot very desicuble, therefore, to
inerease the cupuelly of the coupling condenser
too much and the use of the foading coil as in 2e
will probably be best fram 1his point of view.,

—BeStrays

Come on, gang! Where are those srution de-
seriptions? Let’s have resl honest-to-goodness
compefition,
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Conducted by

ITHIN s short time after this repori
ubpears in QST the Seereiary the
LARU, will send out o enlendar to all

Luisting nationnl seetions giving an account

progress of the Tnion during the past vear, ms

1P to he acied upon, vte, One of these latter will

b the preseniafion of petitions from additional

s for mimission fo the ndon. \\(\ :h‘r.;ﬁ‘
bave several such petitions, Amateur @
vonniries where there are ho iudional
dawtenee s The presein time who wish to iucmnr
fhliated with the Union are thercfore urged to
send in formal petitions immediacely, if they wish

{o he included in this ealendar,

of

IRIN e

AUSTRALLA

Although ihe Wircless Institute of Australia
v reeognized by the Tinion ax the Wational See-
tion for that country, ivany of our readers are
i)l()i;lhlv awuare ob T}]r fuel fh‘lT for some !n(‘ﬂfh..
past there unve heen iwo mnnkeur sociefies in

wexistenee in that countryv: the W.1 aud the
Australinn  Liadio ‘Pransmitters’ League, or
ARTL

Both groups eavered the Anstralian amuttour
field, both have been hiended by able wen, aud
both had the interesis of the amuateur af heart, It
vax therclore inevitable. after u fow incidents
concerning  sovernment-nmateur contact  had
demonstraied the innumerable disadvantages of
this unfortunate situation, that the iwo socicties
whould take ~teps io effect an amalgamation.
L.AR.U. Headquaricrs is happy to announce that
the wunalgamation bus actually taken place, and
through the courresy of (H1'C, the official publica-
tinn of the AR.T.L., preseuts herewith the major
details of this step forward.

Bofore doing this it might be well to outline the
seheme of orgatization hercitofore unplowrl by
hoth soeteties, Yustrabia is abont the same Mge ax
the United States: the population. however, is
considerably sz, population venters cowpara-
tivelv far apart, und the number of amateurs
miuch smaller, The country is divided inio seven
Satates”

For ithese pensons, both the W.LA, and the
A.RT.L. have vonsisied of o number of individual

annizations,” each having = own con-
mmnn, arficies of ineorporation, officers. dues,
e These several stule orgunizations, or, i
wore eabled. visions of the Pederal ory
tinng, were fo - bound together by
Headguarrers, w hich indereoak to codidinare the
efforis of the various Division socielies, avied as
their repre~entative in ti.‘:t!i}.lnz al povernmeut
hearings, ete,

The men whn et to oifect ihe amalgainafion
were Howard Love, Hau'l(' Crodaon, and VIKSY 3,
the President, Viee-Pre i nnd Fedepnd Sec-
retary of the W.LAL, pespectivily, and Major 1.
X, Feenughty, reprosentine the LRTL. The
meeting was held in Melbourme,

The firsi r,mt,s'tinn wis that of a nume for
New organis Viter s econsiderible disenssi
it was decided thqt the name = Wircless 1n~‘rmnu
of Australin” ~houid stand,

Further (‘(‘hh(rd tions resulted in ehanges, how-
ever, There will continue {0 be a NS, Divikion
of the W.LAL, » Quecosland Division, ete,. but

on,

from now on ¢ach of these divisinns will consist of
the merged membership of the former W.LA, und
ARTI. orgunizations in the territories con-
cerned. Mot only that, but alse in cach division
there will be new officers electod. new aud e
vamped constitutions adopred. with the com-
bined memberships of borh the former organizu-
tions meeting o decideandagrec upou these points,

The Federal Headquarters, which forteriy had
but little power in conirolling the general policies
of divisional branehes, will now have considerably
wwre authority. One of rhe first things FIIQ will
do is to draft a uniform sfandard of quulifications
for membership.

General government of the Institute will be in
the hapds of a Bourd of Dirvetors, consisting of
the Federud President, bederal Viee-Pre<ident,
the Federal Becretary, and five Divistonal Secre-
taries (there being division organjzstions in but
five of the seven “sintes™ al the present time,s
An “execufive committee” known as the Federal
Exeeuiive Gouneil, and consisting of the Federal
President, Viee-Presideni wud Secretary will have
power to uct between meetings of the Board.

{Continued vn paue (1)
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F. Pembertan, 115 Cambridge Road, Wimbledon,
London, 8 W, 20, England

T000- and 14.000-ke. hands

wlabv wiladb winef wiaeb wiafl winlb wilntz wianz

wiaor wiape winre wiave wiawm wibal wibeu wiblyv
wihnp wilbum wibux wihyv wieek wiefo wieip wirje
wizh

wiciz wiemp wida wlegr wlif wimr whry wiye
wilabn wZued wliadx wlueg w2aez ulafe

wilueu

witafr wishi wi2nib wisji wilsk wlalk wlama
wonnd wZupi wZapy wiagl wZurh =
w2azp wlhan wlbao wihem wihif wibfo
wbhy wihia wibif wZbiv wilbiz wi

wilbpn wibpg wiedr wirejx wlerh w
\’yJ uz wrovi wilezr widp wi

wirk vs":rn wink wlasl wiadd
¥ wxh wimg) whasg wiavd wibjm wibnf wik
wihav e wihe wiim wipi wiae wint winer
wiafe gr wdvhl wdukq whnle widy wdit wihr
wihy wdpk wirn winey \whg \\e!ulu w.wd whae wihzr
whruh whezk whegd wRadm wiukd mr wiaug wihek
wihdv wibej wihyg wShs wibto wibts wibuh wbebs
wHeew  wseft wRrib wielp  wRelt nx wlddf wSddy
whiddz wsdep whdoa widsy wRdvz wlog witbld
wiche wierd whexxr widbe widbj widge whdgz w
wieex wiphi wiejo wielh wiipa wQftz wlgep wihm v.*lri!
yeiar velbr velda veldg velax velbe veldbn e
vedel veddk vedff vedfk vedhh vebuo volirg u
flem kird kdasu cmdex nj-2pa nn-lnie pylah g-_ylaj
pviel pylem pylib pylid pyinh eelar sa~dad su-dth
w-ould nu~2ak fi-shwy fk-1lm fo-isr fq-pm lq—bgom snHaAn
s b gede zodm Zede godn 2ide wi-2kx ap-Wrg au-Tan an-7uun
an-5it, au-trk viflm vkisha vkbhg gu-ioy hafda xen-Oep
xpa-trja nkf veb way

28,000-kiloevele hand
wlbvl wiemt wha wiaol wlalw w2ayr wijn whaxa whzg
nkf g2ex glod gdwic gvhp g6l gbvp

ce ET-TPKX, . Bresisuki, Groltgera 2,
Poznate, Poland

T000- and 14,000-ke bands

wlank wiahd wilsbm winck windb wiadx wiaep wiafl
wlage wlagi wisje winjx wisk winkd wiap wiasu wiaqd
wian) wlaxx wiasy wiarze wiber wibhn wibke wilbld
wibna wibsd wibeb wiede wiche wliemd wlemp wieip
wlda wieni wifb with wifm wihb wilp wilt wimk
witnx wirp wiry wlom wluo wivh w2aad wzZasu w2abn
winbu wilaeh wiaed wilafv wiafx wlags wilagp wilaje
wiane wlanf w2upi w2aow wiaal wiatz w2avg
wibff wibhk wiblx wlhoz wilemqg w2eol wZeon w2ert
wieuz wlevi wiext wley widg w2di wilew wl2ib wif
w2in w2ep wihvi wzjd wijt wiozu wlot wiZpen w
wirsk w2ir wilup wiwzar wdEx wilss wixy wa
whndm windy wdais wianh whasd wihsd \Mbqv w3

woh wipt wirhe witpu witr wisz wiab wiaba wiack
wiadh wianj wingr wiahy viapu wiea wiel wiks will
wipf wipk wiasb wited with wiwr wiwo wje winx
whgl wiyh whavi wipl wlane wRarq wlaxa w8bhi wiboy
wheuh wisepe wiepn widde wixdri widv) wijo w8jg wlke
wikr wikv wSmun w9arn w9bab wibig wibxy wicvj
wlexx wlot aw-rnin  ae-rb14 au-rhéd sg-87ra we-rirl
av-Tub ap-Tue ag-Tav ag-Tas ag-Thad ui-2bw aizkx ag- -1hf
ag-1lm ag-lmdz au-trk su-7as an-Thwd aun-daa ar- -Be

SPARN

ar-fopy  we-lag as-lap asrbld as-Ulra as-i8en as-Alra
fi-low fm-8dot fm-Rey fm-doke fm-srit fr-sra fm-ochp
fm-oeud fq-oczw fy-oeya fr-earh kiank velbr veibe velfro
nj-2pa ue-fnie nn-Tuie no=Tex be-lius nre-dads preseq
ni-ird ne-ird 2llab zizai zlleq zlteo ziar ziam klem
sa-de8 sa-fofh ana-ii2z sh-lan sb-lab sb-lak sb-lbe sh-ibe

sb-lbu sbr-lel sb-dab shb-2ah sb-Zur sh-2 h-drs ae-fu

se-2ub se su-lei su-ley su-san wvelbg velow

uo 2P, 1l Furiey Arve.. London.
nyltand

wlanw wlaed wiafl wiaek wiaje wisep wiatm winve
wibal wibes wihke wibke wibly wickp \\ir‘mn wicpt
whin

i

wile
Wi

SNl ]

wikw fho winqg \sltb ¥
Wlave w.avw wlax
wileug wrk) wilx womb wiot
1 mﬂ‘( wianh \maq‘ W mrd

wiuel wabd)
w3bua wilel weichs waee wimp wiEpe

7 wdabg wides wder wiky wdne whoy wsibw
wbmt wXalin wxaup 1vs wRbal wibax s, %hbr
‘ih;q hog wsivy wées) whdrj wedsy swxke

"-:Swm as wilerd wiedd wifyp wey

Ottn Rogne, b joesanger, Beigen, Normnis
tHeard in the Routh Atlantic Oresnn
winlb wiazr wiaz olugi webiv wZbpg w2fl witp we
w2z w2nm w2zv wibss whamr whelr whbej withnd wihip
whete wiij wsy zedm velax

€. Conte, 25 Allee du Rovher. Clichu-sous Beis,

(N, et () Franee
wiabd wlaed wiadl wiseh wiafbh wiaje wiamd wlaux
wlago wlarg wiasf wiuwtm wihatv wland wiaxe wibal
wibhe wilhea wibub wicii wichg wickn wilcemp wilenz
wlepi wilga wikh wikn wimk wimv wipn \\lpr wlqz
wirp wive wiwy winf winfo wilagy ol 2alu wialw winpd
wlapy wlatq wiazu wisbaz wlhem wlhew wibda w.bhy
w2bjz w2bj] wzblx wibnx wiboz wibxr wiced w 2edr
wlejx wileng we widr wlew wizhe wlkr wiov wirs
wilry witse waef wluk wluz wive wlvy wiael wi3afy
wiaje ix wiaunh \»fi.apu wautk win~d witnd wibiy
wibou wibph wibgy wivhl wiee wiea wiun wikt wapf
wigl Wiz wiagr wiai wdng wien wift wihz w4l wipay
wirh wirn wisn wdsy whvm wdad whain “-)hbv wiHhox
whje 23id whke wHaif wRike wiakk wiiod wlare wian
wRaxa whaxz wriwp wihad wsbhz wiblp wabth wibts
wlbww wlefr wselt wienz wSepe wSerb wieeit wdbe
widjv wsdkx widme wSdnf wadno w8dop w8doa wSduw
wiun wspk wyaip wlaxh wiarn wibpd wibge whemv
wieph widb] widke widws wiejn wis wiigp w9my
way whae ardi veram velbd veZew velda rsird nnime
nu7nic yolry 1igse

Maurice N. Driscoll, 1120 Sieth Arve., Anlign,
Wisconsin

velaw wzaf 23a Glxe nq”.iav ngZse nyday ngbdil emdni

njzpa wree nrlfe nnlnie nninic shiem sb2ak sb2ay scdab

nzird sedea kbekx vsinm oaeno sadsw omdad oadhe zllaj

zllax zivls zlune sliar siZem zi4am zitdai zidas

{Continued on pave (5)



An Old Stove League?

238 Hu. Jefferson St.,
Peoria, 1L

Editor, QST

Here 1. mnsing over the old days thai ance
onrs; when o thonsand miles with old
rotary meant a feather in our hat, and » note with
its characteristie whine ~pioke more {han the eall
letrer, Yes, the old cuil baok, published by some
cuterprising bam efub over in Nebraska, bad
mare approprinted eall Tetters than issued ones,
wnd this pile of letters and curds which T have
Just found in the hottom of the trunk all date
buck to the first yenr of YST'. 1015, What history
iz contained in them! Some day 1 shall weave »
story aronnd them, an individual one.

And here is the Sration \ppointment issued
by rhe Americun Ridio Relay League, Ine., and
bearing the nomber 43 o the upper left-hand
corner, Our first seerefary, O, DL Fuska, and onr
own Hiram Perey Blaxim's own handwriring
uppear. And when 1 look it over, framed as ii
first wax received and hung above the old onttit,
b ennmot help bur be reminded of the vears that
v elapsed, the woundorful prog that has
been made, and the Toyalty with which amateur
encdio enthusinsts have kept the League in motion.

Right here { wish to make a suggestion. Why
ot tform a list of the first 100 or 200 station
owners with A R.R.L. appointinents, organize
Old #tove Teague, and have some fun.
Personally 1 wonid he very much interesied to
know where any old timers have fullen by the
wivside. No doubt we eouid get the Old Man and
his wife into the ring, together with a goodly
noumber of others. Athongh many years have
passed, we would »ll like tn be kids again in
thoucht, If Headquarters has a list, let them
publish it in QNT. Who were the first 1002
t think L. R.R.L. is oid enough by now to begin
tulking about « little history. What do vou say?

e §) AT, Shollchauser.

Tall Order

2522 Highland Ave
MeKeesport, Penn,

K

Fditar, QST';
Amongst the various excellent articles in
8T T have never seen one enfitled, “How to
vead ONT.” Such an article would certainly be
iraifed with upprobation, For instanve, when I
receive my eopy, 1 have a bard time of it. You

HsT

Correspondence

The Publishers of QST assume no responsibility
for statements made herein by correspondents
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zee, T try to read the whole darn magazine all
at woee. I wnwittingly puy vou the sinecresi of
compliments,
Thank you for much read pleasnre and many
eonstruetive ideas,
= A WL Dvieling, M. D, W8CGV.

Lost Cards

<14 Tlm 1., Rockford, 111
Editor, QST

I have been bhusy lately helping the Post
Office Biere get vid of some (SL cards which are
piling up for Rockford smwteurs. When u card
eomes addressed 1o some amateur piving just
the eall letters and the eity it is very hard for
the posial officinisx o Iocate the address, and
vany cards, in eonsequence, land in the dend-
letter office,

L made up o list of all Rockiord ammreurs
with ealls, names snd addresses and seot 1hie list
o the postmasicr here who seemed pleased to
have sueh o serviee vendered, Last month it was
possible, by this areangement, o deliver 14
would-he ** Dead-Tettor Offiee ™ vards to Rockford
wnateurs.

It would he o very good idea i some amateur
made up such a list for bis own rown for the Post
Office people, In the targer ciiios amatenrs conld
zet {ogether aud huy the Post Otliee an up-to-
date eall hook. In this way, vhe Why-didnt-I-
get-py-card  complainis  eonld  certaindy L
reduced,

— 0, 65, Feytolot, WoRXB,

Phones Qut of Bounds

Navy Department,
Bureau of Unginecring,
Washington, 12, (¢,

Editor, QN7
This Ietter is not a velp from a crank but is a
plea irom one amatenr to arhers for fair play and
legal operation of phones within the phone bands,
It is granfed ihat phones ure nat the oniy
offenders; cotunns of admonitions and denuncisn-
tions have heen written eoncerning ouf-of-the-
amareur-hband operarion of amareur stations, and
nearly all responsible stations have responded —
some after complaints from Commereial and
Cavernmental organizations. ©)n the other hand,
however, Commercial und Governmental orgai-
izations do not concern themselves with what







Individual Instruction
Cards for Testing
Factory-Built Radio Sets

Ao Added Service of the
WESTON MODEL 537
ALCL and D.C. Radio Set Tester

These tnstructdon Cards, by cover-
ing the wpecific iesting requirements
of individual receivers, make the
Model 337 & still more useful test
=t for the service man.

They «iavee the wavice man's time by '*lvn'le,‘ #®_
complete imgline s procedure for tesving the
princpdl makes f ractorv-built sers and, in addi-
rton, wive the <o kr‘t yoltages and tube plate
LNFYeNT NP o4 ~Lage  thremghout the set, as
waell s the u.mnamuve urid test on the vurious
s_ugbp\

The \adel 827 ¢ desiwned fo meet the zervice
Teatirelnents o ey ery ¥ and Lkind of radio re-
1. Its use, wowever, is reduced to still greaver
simplicity s hen fesing any particular make of set
i eamuncuon warh it individual instruction card.

Write to s and wve will be pleased to acquaint
somg with Fnll pardeutars, O, bevger edill, address
vary mauiry to vair radio jobber, supply  house
aroonr nearest representative —and ask for a
demanstrati

WENTON E i FOTRICAL INSTRUMENT
LORPORATION

462 Frelinghuysen Avenue

Newark, N. J.

AmMomnons anc aoni

goes on within the amateur bands exeopt ingofar
as the District Iaspector ean be prevailed upon
to check up on these comditinns, For this reason,
the phone enthnsiasts do nov limit. their operation
to the 3500-3550 band  (souree of greatest
QRM), but slide up as far as 3650 kes., and in
one ease 3852 kes,

These frequency echecks were made by means
of w precision heteradyne frequency eter
originally calibrated from ihe temperature-
conirolled erystal-oscillator «tandard at the
Washington Navy Yard and checked regulariy
by means of standard frequeney ifransmissions
from WO9XTL (Lor’ bless ‘ot and from WWV
(whose anly frequeniey useful to the amateurs
is 1000 ke, -~ why not move?1.

Our own Headquarters' Station  WIMK
handles many important trailic ~chedules on a
frequency of 45375 ke., one of which is with W3HL
and consisis of fraffic from the vacht Carnegic
to their Headquarters, the Dlepartment of
Terrestrial Magnetism i Washington, There
is always phone QRM on WIMIs frequency,
occasionally =0 bad ax vo make vontact nearly
impossible,

A list of some of fthese oii-hand phones has
been prepared and courteous cavds sent to the
owners advising thetm of their QRG. #omne sta-
tions eouldn’t be identified beeuuse of their paor
modulation and henee this general appeal is made
to all phone operators. for fair play and eoiperu-
tion with the resi of us,

&L Dingley, Jr.

L WGH L,

Professor Jansky’s Appointment
Y

130 Warwick =, = T,
Minneapolis, Minn,
Editor, @S7':

It was with the greatest of pleasure thau 1
heard of Prof. €% AL Jansky, Jr., being ap-
pointed to the Federal Radio Commission. He is
an amateur zf heart as he has cleariv shown by
his constant interest and ('nn.\trm'!lvf netivity
in League aflairs.

We of rhe Dakota anm'm are very proud
that our Direcior has been seicered and are posi-
tive that the Amateur will alwavs have a wareh-
ful Represeniative among the Enired mares
highest Radio Authority us long as Professor
Jansky is a member,

Wishing him all success in his new work,

""""" JL0, }71’)ii\iul;‘Q WoEFK,
NG Mo, Winn,

An Amateur-Broadcast Link

C'ampbell, Minn,
Editor, QST
In the past few years that 1 have been a reader
of @ST T have not yet run weross any artiele
explaining an incident similar o that | had the
honor to experience last winger.
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66198 trend is toward

ALUMINUM

FTER more than iwo vears of testing by
£ the technical staff of Aluminum Com-
pany of America. and by the designing en-
gineers of the leading manufacturers of
receiving sets, nine maunufacturers have
adopted Alcoa Radio Sheet for their con
dlenser blades.

In 1928 radio manufacturers used almost
three times as much Alcoa Radio 3heet as
was used in 1927, and more than six times
as much as in 1926. In 1929 more than
6.000,000 single condenser units will be
made of Alcoa Radio Sheet.

This wide and rapidly growing use of
Alcoa Radio Sheet i3 due to iis exireme
accuracy of gauge, high electrical conduc-
tivity, unique freedom from vibrating, its
lightness and its workability.

Paralleling the increased use of Alcoa

T Alcoa Radio Sheet, the exclusive product of
/- Aluminum Company of America, is manu-
Jactured ta limits of tolerance and uni-
Jormity hitherto unattainable. Its maxi-
mum total variation within a single sheet

The latest Grigahv-Grunme eone
denser (at feft). Grigaby.Gru.
now has alwayvs used Alenn
Radio Skeat Jor its curiable
candensers.

Alcon Rattio Stiawi was prst de.
veioped for Atwater Beot, The
fatest Atwater Kone condraser
essembly is iliustrated helow,

Radio Sheet are large increases in the use
of aluminum for shiclding, aluminum foil
for fixed condensers, and aluminum die
castings for loud speaker housings, chasses
and condenser frames.

We will be glad to -end you, on request.
a copy of the booklet,” Aluminum for Radio.”

Aluminum Company of America
2139 Oliver Building Pittsburgh, Pa.
Offices in 18 Principal American Cities

(O

is 005 inch. Its sheet to sheet tolerance
is £.001 inch. It is patent leveled, highly
planished, and accurately sheared. We will
be glad to quote on finished blades of high
accuracy made from Alcoa Rudio Sheet.

ALUMINUM
“The mart. of quality in Radio
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NATIONAL

RECTOBULB
TYPE R-3

A Mereury Vapor Rectifier which will
replace the standard rectifier tubes,
armal Raring 250 mils
Normal Voltage 3000 volts
Filament volts., ..., .. 10
Filament amps, ....... 1.7
~ Owidde coared  Cathode of large  size
inrnishes wmple emission :unidd long life.
Plate ronnection ar top and standard
socket at boitom,
Overall height 715 inches
Pianwter of bulb 3 inches
v Barker ar WORGT reports “nothing
short i Marvelous” on Dise arding his
Alercury Arc and installing Reviobulbs,
We ure making prompt deliveries and
pay charges if cash accompanies Order.

Price $1¢ each
We repair 203A tubes at $19
204 tubes at $50
 04A tubes at $75
Wk 211 tabes at $16.50

All repairs fully guaranteed

Mational Radio Tube Co.

3420 18th Street

San Francisco California

fme evening T eonverfed iny  short-wave
Reinartz receiver into a B, L, set hy means of
placing a2 23-plate variable roudenser avross {he
regular 3-plate tuning condenser,

I listened to several stations and finally hit
upon WJAZ, Chicago: at the time broadeusting
a special feature to Macdlillan in the Aretic aml
asking listeners to send in requests to the Arctie
Skeeters Club, is zome of the announcements
came into the head-phones at \WOABV I struck
upen the idea of sending in requests by short
wave if T eould only get some fellow in Chicago.

I removed the 23 plate eondensers and looked
all over the 30-meter band for some fellow in
Chieago ealling (1} but none was heard. 1 called,
#CQ Chicage™ and “O8T” ta that ety in
attempt to atiract the attention of some one
there aund finally on the sixth or seventh artempt
I was very much pleased to hear WOASE calling
me. Wow!! You beginners talk about the thrill
of the first ()80), 'l bei. my best 50 watter thar
I got more kick out of hearing WOASE eall me
than the first ten ()SOs the beginner has, e
was in Chicago. [t meant success if he had the
necessary telephone,

I asked if he would Q8P & messuge 1o WIANZ
at once via telephone, to which he answered in
the affirmative. T gave him the message and in
answering he said that he would return to the ar
in about ) minutes.

iously, | tuned hack to WIAZ. The
aninounesr was saving, We have a special
announcement to make, 1t is the first of its kind
that has ever vome to the studio of WJIAZ,
We are m receipt of a short-wave message from
JABV Campbell, BDlinn., et to another
;l\«)rt-\\bwe station here in Chicago by the eall
of 9ASE whe telephoned it to us. He wanis in
join the Arevie Skeeters Club, so Mr, Wells will
proceed in the initiation.”

The 20 minutes soon lapsed and I returned to
30 meters to hear WOASHE cailing me, We suon
retained our (150 and had a great conftab ahout
the siunt.

v Howord W, Carlson, WOABY,

isehnell an {BHW tried the same stunt sue-
eessfully eral  yeurs o by getting to
eommnication with a fhwauu nateur and.
throngh him s Chicago broadeasiing siation.
Guests were in the house #i the time and rhey
are said o have bheen “popeved” when the
announcement was made from the broadeasting
station. — EpiTor.)

Criticism Criticised

Ann Arbor, Mich.
Editor, QST
Although the majority of us who have enjoved
QST for sume vears are at times dissatvisiied
with the contents of one or iwa issues, it hardly
seems possible that auvene who has benelited
to the dighresi degree from it wonld write such »
letter as was printed in the February, 1929, issue,
page 5.
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your money’s worth
oo in musical performance

ONE Fidelity . . « the master
@rualesman of rvadio . . . is the
constani companion of the Thor-
iarson equipped receiver. & snap
of the switch o, . a turn of the dial
« o o and his message begins, He
eoilecis no ¢ommissions . . . has
o espetise account, vet works
unceasingly. delivering his mes-
sage of quality reproduction to
everyone within earshot. Without
his effortless activity the sef mane
ufacturer’s days are numbered,
for the public will aceept no sub.
atitute for Tene Fidelity.

it is significant that the mar.
ufacturers of the world’s finest
radio receivers almost universally
fiave seiected Thordarson power
supply and audio transformers fo
carry this message of tonal pur-
ity into millions of homes,

neuirodyne-plus

Whether you are engaged in

building, selling or buying radio
: ying

receivers, remember this: Thor-

EQUIPPED

darson power supply and audio WITH
equipment spells quality repro-
duetion.

MANUFACTURING €O,

TRANSFORMER SPECIALISTS SINCE 1895
Huron, Kingsbury
and Larrabee Sis.. Chicage

TRANSFORMERS

UPREME EN MUSICAIL PERFORMANCE

G ==
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Always keep

a spare tube
with your

y  Standard
ince 1915

E. T. CUNNINGHAM, Inc.
New York ¢

Chicago ¢  San Francisco

g

|

|
|

Mr. W, I Burton evidently vequested his

secretary to pude bis dirle ar the end of the
fetter {o give the hnpression ihat his eriticisms,
good or bad, wenld he of great value and have
considerable influence on brass-pounders as a
whole.
In spite of jhis faci, 1 cannot helieve ihat the
frage grown-un person eonld possibly appre-
ciate any sort of*criticism from saeh an individual,
Please continue 8% w< it 1s and idon't under
any ¢irenmstances consider that Mr, Buarton's
ideas represent « fraction of one per cent of the
readers,

ceme A0 Dol sl irond

Beginners’ Difficulties

1V,

Tnien Ave
New York, N,V
Editor, (2571

I read 1. 3. Weaver's letter in the December
issne of QN7 concerning the weeessity for im-
pressing the need of the new (020 developienis
om the amaieur, | want fo bring to vour attention
a different angle of the sitnation,

A pretty good number of the present amatenrs
are eomparative neweomers, They often know
very lirtle of the seience of radio, Because of this,
these fellows ran't make biead or tail of an arricle
in QN7 0m such, it wonid do no gooi to impose
the need for the new {920 improvemenis,

Yoiut old-timers who have growsn up with the
game from the time oi the spark-coil, den't
appreciate the difienity of acquiring the knowl-
vdge neeessary to make g real amateur “Chere are
two tvpes of books open 7o the would-be
amsateur — Lhe enginecring toxt. und these books
that sunplify, popularize, ote. radio™ s manv
of which were Tun off 1 fow vears ago, Both of
A e unsnitable, the wme hecause iy
takes too much knowledge for granied, snd the
other. oo dittle. The handbook doer come
somewhere in betwesn,

In the Miure. with more wew developments,
it seetns to me that this gap hetween the old-
timer and the neweomer s hound to ineregse,
What u going to do about 117 1 am not un
amateur bnt [ have been trving to be one so
{ think I know whereol L speak.

- M, Sofnffe.

these

Low Conduct

anonshurg, P,

Editor,
The dner of come amateurs is vory sirnge
indeed, Heecutly | oworked a 87 an iy low-
o pig and wis anxious 1o have a eard from
>k him whether or nor his mldress sops
eorreet in the «ull hook and was pleased when he
told me i 1
In reply to my enrd 1received a Tetter from o
iechnician in n broadeasting ~1aiion o whom
the eall really belonged) saving that he had not
been on the air for @ year, He also stated
that he bad a card from o 4" who had *worked

T
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Modet 4007

Three Westan Meters and DLTPREAF enuinert=
mg. wombined with the nnest of inaterials an
workmanship, jnsure absolate aceorgoy, S Yolt
meter of three scales U, 1O /100600, tOUN nhmﬂ
oer volt; E M\lhamx cter of 128 mils und 2% awny
aad an AL Voltmerer, three large ~cales
023415 /130, are built into the BUPREME tes
panel and are housed in Bakelite ciusex

Al instruments are wanufactured tar 110 volts
4ndd SU-6tt eveles. instruments ather frequencies
wart be furaished special at slight increase n price,

Prices and Terms

IInder our rime pay ment plan., the Zfadel 41)0 \
NIPREME Diagnometer ¢an he bonght to
vasit and i trade aocepranee i
notes) for $10 each, due monthly, ¢ il g
proferved, %124,65. Adl prices nvt. N deglers’
disconnts.

Send No Money

Thansands of ow ner~ attest to rhe cuprriority
of the «HPRP. %o ROV :\ L uhw o v v
wsing it six days in actual 8
o e the sole judge, Siun and hn i the aix-
v trial request and mail today,

6-Day Trial

Bate,, .. . ... . reaae
\uprcme instruments (,or[mration,
319 Supreme Building,
(;recnwoud Mississippi.,

Please ship e one Model 400\ RUPREME,
DIAGNOMEL ER.

iipon delivery of the instrumeut, I will
deposit with the expre: snt erther the
cash price «f $124.63 0 50 eash nad 10
trade au m,;mcei Linst; nent notes) for
51300 e due monthly, ar iy wbrion,
subject to the follawing conditions:

It is agreed that the deposit made yeith the
¢Epress avent shall be retained by bhim for
<, if, within that time, siter testing
trument, I am not entirely satished,
1 have the privilege af recorning the (stru-

58 axent in gond condi-

H(H)T'))\’P[‘ R e
xuapt(rﬁ wnd  parts intact,
Tipon such teturn, at the prejay.
the deposit
-nt will he

vromptly returned to me.
BT s

Firm BName, o ot irenins

fate, oL

Ploase send three or more trade references,
including at Jeast one bank, with this
coupot.

NOTE: The seal on the vanel of the instru-
tweut Lovers the tmaster screw in the as-
sembly. 1t ig never necessary to digturh
this, and it does mot inany way preveutor
restrict the use of the instrument. Facitory
guarantee ceases with disturbance of sead.

turn your Radio
Knowledge into
“Extra Money” with a

Radio Diagnometer

_'KVFRX community has its servicemen, but YOU, equlpped

with vour complete knowiedge of radio, and a Suprumz
Ad Diagnometer, can give a service thar the ordinary
servicetiian cannot.

You undoubtedly know the Suprzme. The performance of
this remarkable Portable Radio Testing Laboratory has at-
tracted the attention and admuiration of the entire udm in-
dustry, It has changed the standards of radio service. {t has
eliminated all guess-work. Wirh a Sueremre Diagnometer vou
can solve any radio problem that may came hefore vou. {t tells
quicklv, accurately, and scientifically the exact working
condition of any radio receiver or radio part.

SupreEME service League members evervwhere are making big
profits. Join the League. With a Suerzse Diagnometer von car
earn the extra money you need to buy that 500 Watter or other
equipment you have abways wanted but could not atford.

The SuereME comes in a brass-bound carrving u:e 18x10L5xT
in. It weighs only 25 pounds. The case contains ample and handy
compartments for carrying all necessary tools and accessories,
including a swinging tube shelt which affords absolute pro-
tection for extra tubes.

Here ate a few of the tests vou can make with a Supreme:

it has the unlv tube tester giving oscillation tests from taw
A.C., or from radio sockets. Tests all tubes 115 to 15 volts,
including screen grid and heater types. Reads direct output ot
rectifter tubes. Permits u)mplf'te and comprehensive unalvzing
from radio socker of all tvpe A.C. or D.C. radios with Master
plunger selector system. Yoltage readings with and without
load. Gives independent (;:arhode readings.

The modulated tube Radiator takes place
of broadcast stations for testing — i3 a
driver for neutralizing wnd oscillaror for
synchronizing, giving meter dip and
speaker click at resonance, Has heuvy duty
rejuvenator, Bridges open stages of audio

- alters ourputs — tests fixed condensers
and contains stage of audio — fixed ca-
pacities - ~ 500,000 ohm variable resistance
and 30 ohm rheostat. Besides regular tests, .~

BEQ OWRPFS FECO
all apparatus is accessible through pin- this epblem ns the
jacks. Instrument lifts out of case. o efiicient raio s
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Resistors

| for all Radio Circuits
‘bmw-'b

@ $
Bradleyunit-B

ADIO manufacturers. set builders and

experimenters demand reliable resistors for

grid leaks and plate coupling resistors. For such

apphcanons Bradleyunit-B has demonstrated its
superiority under all tests, because:

& =~ Resistance 1alues are constant irres
spective of voltage drop across vesistors.
Blistortion 1s thus avoided

&~ Absolutely noiscless

F= No aging after long use

4= Adeguate curreni cupacity

& Rugged, solid-molded construction

o Easily soidered

Use the Bradieyunit-B in your Radio Circuits

Radiostat

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

Laboratory Rheostat

Type E-2910 — for general laboratory service.
Capacity 200 watts. Masimum current 40 am-
peres. A handy rheostat for any laboratory.

Write for Bulletins!

ALLEN-BRADLEY CO., 277, Greeticid Ave.. Mitwauker, Wi

-Bradley Resistors

Fixed and Adj ustable\%

7

0 Fay tou Saw It in Q8T —

him the same day. The husiness of wetting o
fieense in (his country ig simple enough. Surely
the amateur bhas no justifiention in stooping 1o
such wretehed thieving of other fellows" « |l[\

— Frank Lucas, WSCRA,

The 1929 Receiver

Pennsylvania Power & Lieht (o,
Transmission Dept., Pottsville, Pu.
Fditor, QST

I have been interested in the comments on the
short-wave seis Mr, Hull deseribed in Noveniber,
ONT.

I pui iogether the jonr-tuhe outfit, baving
beeome disgusted with half & dozen other ~hort
I bad built hetore, und thaugh it i
raiing perfectdy as vet, L am ironing out
the wrinkles one by one and she works heitor
every day,

W6EHAM, who

ot 0

s that aluminum for the panel
is the bank zdenfi\' docsn’t know how o
handle the stuff. § inquired and found that the
Ahminum Co, of dmeriea will gladly furnish
aluminum plate from 1 167 up in thi(*knf‘ss. anv
pe desired, wond reasonable, A picee 77 by 127
uml L1 thick vosts only 75 cenrs dthmuzh one
must buv fwo m(' sinee their minimum ch
= une dallar, this thickness is used 1
T plate is ﬁufﬁr‘u‘m for mounting \nd \\ﬂl
snd drill ss easily as o plece of yellow pine.
n oo mtich of a burey for » panel and hefore
Fwrote the Aluminum Comipany 1 bﬁu"‘ht a thin
L\j tray and cur it into two pleees 77 hy 127
and iried to eoment them jogether. Aluminum
solder is absolutely neces-ury and can be secured
from ihe ubove wmentioned company. On ihe
other hund, u‘lummum makes the nicest job in
appent = cheap as mmpmnum ar rubber,
and is wad <hield, form of which i
necezsary in the puu-'i.

% handy mounting for the Ford enil sevondary
to faw off the hollow part of an old tube socket
and 12\t(ﬂ the coil on top by running a piece of
. zoldered info 1woe of the prongs, up
through rhp Imlo nnm u}mh the core rée
inoved, s the top of ihe
voil end, fa if ¢ with o boir,
The wther two prongs will make conneciions
through the same hole to the eoil cnds which
uid be covered with tape arter the ronnections
¢ made, A tithe shicld w1l fit niecly pver the
whole thing if such is necessary, The seheme i«
handy and arounts 1o o plug-in ¢oil, the ordinary
ket being used,

Now about sereen-grid rubes: I will he laughed
at of eonrse, but 1t enn't be helped, At fiest ¥ had
the econirol grids connecied to the regula socker
post and the sereen grid 1o the 1op post of the
tube, and of course ii workeid as u space charee
drnplmnr but how! 1 bei I'm not the ouly ane 1o

BT

* By no means the only um“ Seares of SOIpElenl armse
teurs throughout the country bhave shpped in the suime
. — EDprror.

-
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The Jewell Trio
in New Bakelite Cases at
No Extra Cost!

QQ

N the new Jewell Patterns No., 68, 78, and 83

radio amateurs will find their old friends, the

Jewell Trio, in new bakelite cases, al no extra cost!

The movements are improved models of the same

old standard units that have e¢nabled radio ex-

Ragatternes perimenters to bring in long distance records since
the very inception of radio.

The bakelite cases provide high insulation and
a permanent high Anish — there is no enamel
to wear off, as is true with metal cases.

NOLTS

An Improved Movement

P A narrower, lighter pointer is used, doubling the
Alternatiag Current speed of action. Damping is increased and quicker
action, as well as more accurate tmdmg:, are
possible. These uniform size instruments in bake-
lite cases represent the very latest and hest in
miniature radio instruments.

MILLIAMPERES

Use the New Jewell Trio in vour 1929
transmitrer. Write for descriptive literature

JEWELL ELECTRICAL INSTRUMENT CO.

Diattern 88 1650 Walnut Street v “hicago, Illinois

IIIII]IIIIII“

“““ mml“m“‘ﬂ““m\l||l|““m““ I”II h&f“""" "I “

L
T “ Iy g

i 2<> YEARS MAKING GOOD IN%TRUMENTS . i
1]“" u"“ ‘“““ lmlllll"“ 1] llllllllm!m lllllllllll“"

Radio InStruments
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to meet your own

specifications!

i ~1P1‘]V the resistar Bt want — built 10
MecE Vaur own regquireme ns - mples
i thmr wav to von awithin 72 hnux Ter we

SeCiye FOUr cped ifcarions,
thr new Sample Department was planned

for just cuch rush o jobs, We oven torward
samples by sie mail, if you preler,

‘Fell us about the resistor vou want. We'll
be vlad to make up sumples

We alse carry

«ide ranye of types and
s in stock. S

{or

SALES DEPY.
122 Greenwich
5t,, New York

215 Emmey St.
Newark, N. J.

pnonucrs

E Vervbﬂd’v Demands
Power

- and after 1ou have heard the hest vou

will Insist upon Tene Value ino.
For Uise with UX 250 Tubes

R — Fransiormer for fll wane e thvmn usmv
{ X1 tnhes io suppiy B ;:-u! ¢ power
vor 2 HIN 250 tuhee | |
@ — {ranstarmer
Leddition oy 2 tosy 4
Fhes saher for 207
anhfier jor uhfr raco e
BT
No. 6551
mers L.,
o, 11-000 — - Payer
Na. 43-307 — 5 «ondenser
Cfy 13-,
T’\o. 177 — u

FITeT .

N

- Ummln i hnke,

hor l gnrieneey ( <
Hlack, nectinn

210.00

(4] rpur

Baooosass a0 00CodoacOos oooooon 00000 GaAnaAT (202731

Bongan Electric Manuiacturmg Co.
2990-3001 Franklin 5t., Detroit. Mich,
TRASNSPFORMEFRS of MERIT for FIFFEEN YEARS”

Another thing: T was slmost veady to turn on
the set when 1 reulized that ihe fwo resistors on
the panel were mounted on metal and had 1o he
insnlated fromn ii; very evident, buw 1o the Ham
who has heen working with pabber punel o201
his life, not =0 hard 10 miss,

Pon't expect. ithe cols fenid and fickiery 10
caver the exaet band as laid out in QST on first
n-m[ They will vary, und holf @ turn makes w
Toronee, space ooturn or 1wo i the band
. The tickler turns ore ditror Use
ow as are hecessiry 1o give feedback for half
way reading of the detectar plate voltage pesisior,
anel spaee them in ovder o get 1o the botiony of
the band.

| found thai 45 colts on the sereen wrids gnve
hetter resudts ihan higher toltages, especinlly
on the cheaper 1\'[)05 of fube 1 used, The choup
tubes, however, I u-viv fmm(i ~ iiis‘f’fmmrv

I am stll h.m[lnf:

LWL set ixiy «ome of 1ho post nmy he
able o Lelp me, For ome thing, o three-foor
amenna gi witeh vohioe as one forty foet
fong uild eed highs ubrointely nn difference,
It burts my ferlings {hat sueh ~hould be so.

‘Pwo things yei io mentian, Be sure the ticklor
wuil 18 not reversid, The <ok mav oscillate even
with the iickler rev vr,\w} bur won't work prope-
erly, W6 s it s shocking to use the fing
in changing condensers: He's right and no ques
ilons ad, Tee o serew driver  weross plaies
hrst,,

— W L. Moy, exs5¥0, e edPV, now WSWE.

=Nk

covereil

e

b

Radio Corporption of Amoevicy,
253 Broadway, Iew York,

o

Editor. ONT':

In choasing the UN NAVY  TENet socket
for usc h veciifer Radiotron T 2.S06, the
amaicur ».imnid he sery eareinl 10 seleet one
making v zood filament contner aud espable
of earrving live amperes coninnousty, Pnlecs
ihis preenution s followed, poor conaei ui the
filament prongs will esuse vor ondy averhenting
the proay 1d socket, hut sdeo fagh imernal
tithe «drop with conuseqguent injury 1o the Tudio-
tfron. We are having this information
poraied in the insiroeiion booklet for this 1ube,
bui some hooklets without it may be packed with
the fiest tubes tonr.

On page 3 of the jnstruetion booklet we pee-
ommend thav 3 dlaneat s oftmeter should bhe
conneeied direcily weross the ierminals of the
tilameni ot the socket, This is enfwely =otis-
factory but in doing so the ainotear should noi
forget thai when ihe {ube e
filarnent is at o high posifive potentiag, e should
iherefore take special precaniions pot {0 come
in coniact with ihe ill‘ﬂ'ﬂ(‘llf voltmeter,

At the bottom of page § we recarnmend the
»of a time delay reluy in the plate cireuls
here the inverse peak voltage excecds 2100
volts, While this is the ideal condition for auto-
lﬂdtl(' confrol, we vealize that manv amateurs
may not. or ean nol ulford to use one of these

{ar

neop-

£

say vy Saw L in QST — Tt Identifies You and elps 057




y
1
[
>

i
7

"y
e R s

"HE

- ST LV

CROSLEY

AG LINE

Jor 19291
Thru the use of the su-
purior dlershon condenser
LUrosley  buy  developed
elecrric light sowket oper-
ation o 4 high dearee of
vreellence  and  presengs
the trade with « @ine of
AL sorw for (929 that set
rely new st mdarua ot
o periormance!

AG Eleatric 7-tube
Gembox operating
dynamic power npcaker
This  amazing n ver
antains the latest y,m.l
hest tudio refnements —
new neutrodyne circuit —
5 stages of radio r,uuul\-
tication —— detecror
staves of andio—171 A
vowet tiubes in last audio
stage — tull  voltage on
plutes of outoput tube
power supplv e QN -
tained — ilinminated
dial — beauriful caze
black crackled finjsh high-
tighted with w hm- posld,
t'rice without tubes $b%

ANNOUNCES THE GREATEST RADIO VALUE EVER OFFERED!

The ‘;ﬁ ‘llill’eectric GEMBQX Yrabes') sﬁﬁ

New Full Neutrodyne circuit — New Chassis -— New High voltage power
output tube New Volume control of exceptional smoothness — New
Switch on front of case — 3 New Added stages of radio frequency amplx-
fication — New 3 tuning condensers — New Elimination of regeneration
in the detector tube

- combined with these modern, superior Crosley features so essential to com-
piete radio satisfaction —
Proven tlluminated dial Proven Mershon condenser .
Proven AU Electric socket operation

Proven Self contained power supply

3 radio amplification tubes
t detector tube

¥ audio tubes

t rectifier tube

THE CROSLEY RADIO CORPOR ATION

Power Crosley, Jr, Pres. Department 18 blncmnatl, Ohio

Owaers of WLW — the Nation’s Station

The 7-tube
AC GEMCHEST

A cabinet of Chiness
[ hmpeiuja]o Gesivn

ith new i-tube
hhMB()‘( and 1Dy-
nacona  built  in —
wntional in 3 eolors,
gl — green or black
with meral trim-
mings g

‘l‘he Crosley Dynamic DYNACONE —=

& nn“‘ur i\]"“dkt:l of r-raﬂrelv allllﬁert-nt

principle of operation producing ail tones E e .

the enlire scale in true elation to L The Crosley DYNACONE—

h other — $25 sole cabinets equipped with Crosley

: DYNACONES offer amazing value
to the trade.

Say You Saw It in @ST - It Identifies You aud Helps @ST
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Crosiey 8-tube AC
tiectric Showbox
Fhis relwarkable set un-
usially  aelective,  con-
tains 3 stages of radio
mplification, detector, 3
cex of udio with two
171-A power tobes in the
last sraye, rectiber tube —
¥ tubes, There is a full 180
volts un the plates of the
tost tubes which 1osures
etear,  rich  vnlume  of
teproduction. The =et is
sharp, sensitive, power-
tul, taxe i finished in
black crackled effect high-
tighted with white gold,
Price withont tubes $X®

4

Crosley 8-tube AG
hlectric Jewelbox with
tuned antenna circuit
and power detector
A new powcerful receiver
employing a4 ftuned an-
tenna circuit, power de-
ar tuhes and uge 1Y
tubes m all circuits
«pt Jast audio \kdge
aud  vectfier.  The
containsg @ new and h.n-
proved audio systemn with
push-pull amplibcation
and two 171-A  power
tubes in the last stage.
Uhis set is trily .dlcd
"rhe World's Fin e~
ceiver.” Tts ~\‘(’1v1[vand
scilsitivity are  amazing.
Combined with the ye
namic_ Crosiey l)\’NA-
CONE  performance  is
assuredd equal to the nnest
radio receptjon money can
buy. The caxe i finished
in black and highliphted
with white goid. All the
improved Crosley  teias
tures such as illuminated
dial, Mershon ( ondenser,
complete stielding, self-
contained power supply
unit are incorporated in
this  wonderful  vaiue,
Price without tubes $105
Mnnm” H voming, Coio-

Mexico and

o, vy
t{ est prices dzghlly higher.,
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Four £ond Reasons Why You
Will Want to f£xamine this New

All the Jatest  § g cond Edition of

,lfia.ta ind Lauer & Broun's
vadio setenee | RADIO ENGINEERING
e PRINCIPLES

» it For 10 301 pases, &x9. J27 Hlustrations
Pravs £3.50 net, postpaid

FREE t, The i

s detall the s .en( and prac-
tice  surrounding  the 3«
clectrade vaeuwm tuhe;

4 = the principles
involved in the funetioning
i all forms of  rudio
Appararine:
H‘I the

sovers

v
ided — X Eathemanm
uged  only o indieate
spblications in oroblems
1 clesion,

Ths  standard
ives the latest =
ara on all phases,

Some of the Topics
u-t(-legfan'nic trans-
— terro-gaeneric  or  des
tuning—maoaniaiinn
met hoday R )
— Mmadatnematicai Tneoyy of
the halanced madnlator:
CErie

McGRAW - HILL FREE EXAMINATION COUPON

\lt’llllp l

%

oA Lend e
FFRING PRIN :
50 ner. posepad, | Cither rermnrn i pook,
- prepald, in 10 days, or remit {or 3t 4y vhat rime,

N ]

E Gty 0608585500000 0ooQacS600n adned

E e oL L, L, GG o b cocoocdoasoos o oo Sosoo
Svame of Fmplover L L e 5

§ Offtcial Posttion ... .. ... Lo Lieeeoaa. 5o g

[ rBoaks » DT am o ADDIOVA] in the U7, ¢
ST,

@mmm_mmmmmmm_.._m___l

RADIO IN BRASIL

Wheu in Brasil, apply to M. BARROS
& CIA for anvthmﬂ vou need in
connection with radio.

BARI{()% & CIA

70 sob. Rua 5. José 70 sob.’
Fostal Box 89

uu.e

Rie de Janeiro
Telegraph address, Radioparie, Rio de Janeiro
Braoch: Avenida 3. Jodo 4, 8. Paulo, Brasil

A e e O f T i,

70
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osillators
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deviees, It is not absolurely necessary of course,
{fur the nmareur cin aceomnplish the same rhing
by abways applying the filament voltage thirty
onis before he vinses the plate voltage swiich.
— L2 03 Mtckell, Radiotron Dirision.,

Financial Statement

Y order of the Board of Directorsihe follow-
ing staiement of the income and dis-
bursements of the American Radio Relav

g LP gue for the fonrih quarter of 1928 is pnblished
the information of the membership.
l . DLWaARNER. Secrddary,

'

STATEMENT OF REVENUE AND EXPENSES
FOR THE THREE MONTHS ENDED
DECEMBER 31, 1928

REVENTIE
Ad\eﬂmnz sales, AN L., RIRORK 53
waidealer salea .o L0 14072 08
Handhook sales_ . _.......... 2788 Kl
Thies and subseriptions, . . . 10, 48"‘-&6
Back numbers, efe. ..o, .. R

Emblems. ... .. ,...

L "t"?ﬂ - N c i ese e
svh discoants enrned . . L
Eaud debts recusered. ., L. e sA W, 080 BS
Dreduer:
Heturns and al[mw Hees .

Trow wmn for n
Pisea
Exeh

6,709,

w37

U

2.16

(‘nnunl&w\mw -
r EXNeNSESH .
T elepnom- telegraph und n-»~tw~

fice supplies and u ex-
[alihacs Ciaeeen .

d hP.ll.. Gogoocoaeag

n o of hzrmmre nind

equlpmpnt
{"emmunieations l)nparrrnm

expenses, NS v 04
Headqguarters , 15 57

TFaoial ex

PEUSEs . o .

Neb pain ffom operitions |,

As nofed, rhv seeretary of each Divisional or-
ganization will constitnte the director for his
division. These secretaries will vote an which
¢ division will be the {leadquarrers Division, und
the Nerretury of that division so efected will anto-
inaiieally heesine the Federal Seeverary, H s in-
tended o rotate the headquarters among the
divisions, irom fime io fime.

LARU. Headquarters rongratulates Aus-
tralian amateurs orr this progressive step, {n
{ of effori is nbsolutely essential 1o the life of ama-
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No. 1

Showing 75 Watt MOPA Xmitter Kit &
Power Unit Using New UX866 Tube

CAT 172 REDESIGNED TO
EMPLOY THE NEW RECTIFIER

REL's new power ninit has been redesigned to employ
the new UX-R06 recrifier tube, thereby etfecting a
starcling improvement,

The unit i
figuress ——

conservatively  rated st the following

Direct current ) 2000 volts at
Mate Supply ' 300 watts (150 mils)

Alternating current ( 10 volis at 80 watts (8 amperes)
Filament Supply ¥ Accurately center tapped,

Doeignpri to operate from 110 volt, 60 cycle single phase
alternating current power snupply, it comprises scparate
plate and Hlament transformer with voliage ru;,u! ating
switches —- complete  tfilter tem — nverall  dimen-
sions 2077« VLY yronn x 137 deep. Price, completely
huilt and tested #8500, but does not include UX-500
tube.

WRITE TODAY!
FREE

HBooklet showing our complete line of transmitters
and receivers specially designed to wperate under
1929 reguiations sent promptly on reyuest

AND FOR 50c

the now famous REL loose leaf handbook will be
sent to vou, This book is the bxggest bargain vet.

1929 MODEL ALL METAL ENCLOSED
AMATEUR XMITTER, DESIGNED
ALONG COMMERCIAL LINES

KEL otfers to the mote advanced and modern
amateurs their Cai. 2222, V3 watt, Master Oscillator
Power Amplitier Kits, These are specially designed to
conform with all of the rigid 1929 nuuirvmvnt,s.
pted to the three most pnpuldr new bands — 14,000
- 7,000 — 35300 KO, Compicte wide spread tuning in
vach band is offered.

Constant stable signals which do not swing or vary.

Power mav he obrained from any available source, or
elge if WO is available REL suggests their Cat, =172
power unit. swhich now ersploys the new RCA UXN-200
tube,

The Power necessary to operate the Cat. 7222 trans-
mitter is 2000 volts 13¢ plate supply and 10 velts AU
or DC dlament siupply,

such features as the following place this kit in a class
of its onwny metal enclosed ¢ affords complete shield-
ing -~ Master oscillator cirenit in parate shiclded

compartment — three speclal new tvpe REL master
oscillator plug-in coils, Fach one correct for each band,
These coils require no tapping or shifting of contacts —-
master oscillator circiit becomes one dial control
urqu great simplicity. Master oscillator

NEW POWER UNIT

cireuit uses UX-210 tube which operates
directly from the same power @upply as the
power atmplifier tobe, Plate and flament
sistances supplicd so that ooltages are
edueed to correct amount, Power ampl
fler uses 1TX-352 tube (UX-300 sorecn grid
tube can be used with very slight elrcuit
vhangesi. Standard REL Hatwise wound on
vlass inductances supplied for Power atapli-
fier oircuit. — Purchaser has option  of
either the type 57 or tvpe L7 unis,
Type 5" are mainly adapted {for the
14,000 and 7000 KC bands, while the type
“L." are adapted for the 7000 and 3500
F.C operation. ~— Large Catr, #1149 tuning
condensers  used., -~ With very slight
changes st can be adapted for telephone
purposes employing the one-hundred per-
cent  wystem of  modulation, - Overall
dimensions 9 & {%” front x 16" devp. Wit

price 130,00,

RADIO ENGINEERING LABS. -

100 WILBUR AVEN

AND CGITY, N. Y,

Bay You Saw It in @87 — It Identifies Y ou and Helps ¢




an. AURIEMA., inc

Seientifically envipped

te ceonamically expors

dependable recciviax
and transdaliting vadio

apparstas

T-2900
T-2950

Dynamic Speaker

ilte
Repuce the hum in
ALC. operated dynaric
speakers using low vol-
tage rectifier.

£

The installation of

Potter Dynamic Speak-
«r Filter is casily made
by connecting the two
leads provided across
the field of the speaker

o List Price $4.75
Potter Filter Blocks
‘onidenser Rlack for the single @
2&‘:0!{!}'1’:': ‘nrui;eax:;)iiﬁ‘elxl'f n ‘”‘7’20'00
ndenser for the push-pull

type wibe gmplitier . 822-50

The Potter Co.

North Chicago, Illinois

g aiion i KBRS

o

T

b3
AR

teur radio anywhere, and there can be no donbt
but that untold benefits io citizen radio in Aus-
tralia will result from the erger, Congrarnia-
tions, UMs!

Coincident v th the nmwui the merger, we are
happy to learn also of the successful conelnsion of
negotiations between the W. LA, wind the Ans-
tralian Department of Defence on s ptan of
Army-Navy-amateur ('m[wldfmfl very simnilar in
most. Ways {o our own Army-Amarenr Net und
Navy Radio Reserve in this couniry. Again, we
are indebted to Q70! for rhe informarion,

Two very great henefits resudt from this plan.
Firsi, atmateurs will he perinitted to handle rndfh(-
in econnection with the lefenco The
seeond. and even more finportant, s vhat ouly
through the Reserve will Ausiralian amareurs
have access tg the valuable 75 to mi-meter hand.

1OSTR,

This band is denied {0 amatenrs nurnm]lv both
in England and Austraiia - = most o tunuie
thing from the American point of i bt

splendid to note thar if is now possible for Ans-
iralian amateurs to enjov the henefits of 1his
most. advantageons and vaiuable torrirory,

BELGIUA
By Paul de Neck, President Reseau Belge,

Work with XEBIWIK aur -ailing training
ship, L4y fias proved 10 be most sueeessinl,
Evervy s nmihicating has heen realized. dur-
ing the daye ihal fook the ve Anr-
werp to Martinigue. [ £ i gooud
strength. and with a r g
Hest eontact wirh aEBM\ 1N prainesd
by EBAFT, who “elicked ™ no Iose than 7.2 times
Ut}lf'r& who did good work with the ~iip were
WX, 1BC and AR,

With the new regniations in fores,
is possible wirh W hams but work with oiher
Europeans il somew har ditfienit owing 1o the
fact that on rhis side we have not vet efiminared
the bad QRM bhetween phonie and key hams on
the -meter band.

A splendid W waus maintained  between
EBLEA w Antwoerp and FRBHYO, emn ihe fde of
’c‘-nniuu eust of Madag:u

N
e hopr- to start m

4 fromn

1\”!

s:u_rd ('u[n‘:uwi',

the U4 iii)- k

o0l on

hand W’"h d,“ amateurs in the wor irl \.»im i
ing on this very inferesiing wave,

Hre TO8T~

DENMARK

secretaey KD R,

Bn Helmer Petersen,

Conditions are pretty good now - better than
this {ime Jast year. A lot of amarteurs seein (o b
off-wave, however; at least, as far as Faropeans
are concerned, On the other hand. the new pre-
fixes seem ©0 have heen adopted by practically all
amateurs oni ihe continent, with the exe eprion of
a few French and all the Russian amateurs,

On {0 praciically all ihe Seandinavisn and
Central European countries may be heard during
the day; (850s are easily established, Earlv in the

Hay You Naw It in QST - It Identifies You and Helps GS5T




¢ ORTH over §5,000 to mel” “Never so
thrilled in myv life!” “Never dreamed Radio

was 50 easy to master!”

5o scores of men write of this wonder-book which

icllshow to achieve brilliant success in Radio. Send

for your copy—it’s Free!l

Glorious New Qpportunities

Radio needs you! Over 30,000,000 sets need servicing.
Cver 2,000 ships carry radio apparatus. There are
53,000 radio dealers, 4,000 radio manufacturers,
scores of broadcasting stations. And now Television,
transatiantic Radio Telephony, and Photoradio-
grams open up brilliant new possibilities! The Free
book tells all about them. it rells also how you can
wake your spare time prepare you for success
through a revolutionary new method of training.

Learn at Home
with This Big Laboratory Qutfit

Fou get the “how™ as well as the “why” of Radio
with this fine training, Only an hour a day—in
spare time—is all you need to devore! As part of
your course, you teceive absolutely free of extra
charge—a magnificent outiay of apparatus. With this
outfit you learn to build fine sets and solve every

problem in repair work. That is why our graduates

have the confidence and ability to command big pa
That's why they're in big demand everywhere!

Training Sponsored by
Radio Corporation of America

Our graduates enjoy greater success because they’
posted right up-to-the-minute in everything
Radio. Radio’s greatest achievements originate
the gigantic laboratories of the Radio Corporatic
of America. This great Radio organization stan
back of every lesson in the RIA course.
Money Back if Not Satisfied

The course prepares you for success in all phas
of Radio—manufacturing, servicing, selling, sh
and shore broadcasting, radio operating and mas
others. Includes Television, Photoradiograms, ar
radio equipment. A sipned agreement assures e
of complete satisfaction upon completion of
course—or it won't cost you a single penny!

Send for this Free book now—Why wait years for succ
that can be yours in only 9 months? Read thisFree book, 1t gi
vou the real dope about Radio and tells you all about the

mous course that has enabled us to place thousands of «
students in fine positions, usually from 3 to 10 days after gr:
uation! Mail coupon now. Radio Institute of America, De
§T-4, 326 Broadway, New York.

——" i G e et et s ol bt s Ao gt e et a—

RADIO INSTITUTE OF AMERICA

Dept, 5T-4, 326 Broadway, New York

Gentlemen: Please send me vour big FREE 50-page book
which tells about the great vpportunities in Radio and
about vour famouns laboratory-method of guaranteed
radio instruction at home,

Hay You Saw It in @ST — It Identifies You and Helps /<7
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BLUE io5cire TUBES
ARCTURUS RADIO TUBE CO,
Newark, N. J.

Escutcheons like above machine
engraved on Bakelite, All desired
markings for Transmitters, Receiv-
ers and B. C. station apparatus.

 GAIN CONTROL «

Price thirty-five cents each; 3 for
$1.00—7 for $2.00—10 for $2.50.
Bend stamp for list of markings or
I tell us what you want. We have
them.

CLARKE‘ i ABDRATORIES

eveniugs this hand is very quiet, although ocea-
sional weak signals come thrnngh from Asin and
southern Kurope. As the evening advances, Euro-
peain signals inerease (o strength, and about mid-
tnight i {s casy 1o obrain QSOs, French srations
coming through (SAS at 2021 GMT,

fihﬂilf- midnighl.-, the W staflons comimence to
appear, and they are ofien heard until lare morn-
ing, Aslute as 1030 GMT ceveral W stations have
been heard with very good strength, but 1 suppuw
these stationms ure using & comparatively large
ontput,

The 32-meter band was formerly very mueh
used by many eontinenial conuries for Furopean
work, but there is not mneh 1o be hesrd thvro
now, Nor are the few signals there very good,
with the execption of the Danish L\nmhtmn hip
Dana, which is at present located near New -
land. "Fhe eall is YN and it may he

heard fre-
quently here QSA4, ORO haz Leen established hy
OZ7BL using buk 12 watts DC input. ¥B OA!

tn 20 meters there i not very much daing.
Sunday afternouns some uctivity is nored, bur
mnﬂflv from North and =onth American ama-
teurs, with only =« litile sprinkling of kuropeau
stations,

Danish hams sve hecoming more and more in-
terested in the 10-meter band, apd intend ra cou-
duei some tests in this rerritory in the wear
future,

ENGLAND
D the R G.B.

Nothing outstanding can hﬂ reported for this
month. Conditions on ihe Y000-ke, band sy~
peared to be very similar ro those which have
been woted during the corresponding perind in
past years. During the day locul conditions were
rather good, but sfter dark contacts uuder 600
miles were rare, although it was again noted thar
southern Turopean signals were by far the mogt
cotsisteut at night. Exeept on very fow ocen-
sions, (rm'man Danish  and  Cuochoslovakian
signals weree audible after {800 ('MT

For the greaf part of the month Narth Awneri-
ean signale weore receiy od from 2100 GMT o, but
it was only ruceiy that Brivish stations were ahle
to effeci QS0O, This was probably due in some
measure io the fact that the nvernge British sin-
tion uses considerably lower power than the loeyl
Furopeans, with the resalt that our signals he-
come badly jammed. On one or fwo evenings

Australian stalions have been received on this
band.

Conditions on 20 meters are =il very bad. und
for the mosi part of the inonth the nul\, eontaris
which have bren made have heon, with European
stations, There have heen no outstanding achieyve-
ments on the 28-.e, band, and to dare no British
station has effeeted o contnet with any of the
European couniries, Confirmation has now come
to hand thai GOLL was hesrd in South Afries on
the siane day (Oetober 21) that he esisblished the
pioncer QSO beiween Tingland and Amevica,

In order to further investigaie the problems
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%4 Bradleystat No.
E-210,Special ¥1.60
General Radio Type 285
Audio

Ly

Transformer
ideal for high and
even araplification.
fvpe JRE-H — Gt 1
F'ype a0 — 3o 1
o, List 56.00  §9.95

Now anly

%3 Mesco Vefegraph 1\&\ LE1.45
Yiemal Buzzer wot International
“ode un Basehoard .45

Teievision disks us specitied in
QNI speaal

THORDARSON
TRANSFORMER

1¢ 198 Raviheon H-Bliminartor
transformer, designed as nolxw».
~lim-

supply  for  B-Batrery
inators using the
B-H tube. tlas 2 -

& -yltaue<~—l\‘-w 218 volts etther
wde wt centre tap — high 288
~olrg adrher side b centre,
‘transtormer vill carey  the
MR CULEERT v onsitnn-
tion o the Havtheon tube

without overheatng.
$2.95

R-107
zon ‘I rausi
220 wolts
awde oF

iany 3

fastedd ar &7 00
i hile they tast only

List $7. YWhile they last at

= 7he Home of RADIO—

New York’s Headquarters for

kplden braid 14
rent Beluxe
mckup; List §
eneral Rado 24
‘Fyweo-inch s

45 VESEY STREET

NEW YORK

Transmitting Apparatus
When in Town Visit Our Siore

SPECIALS

e: ideal for shivided grid tubes. tt.

124 Phonovox — Vhe ciecemeal
A, Spuecial

in mll cond, plain of wath vernier
« wound Ham inductance Mo, I6 dee

wiven. ¥pecial price per nch
Hpam condenser donble spaced for transmitting Q0G25

Uoils unmonnterd, all sizes in srack 1 price,
udaustable arm iicro-transmicter 101

“atel monnting

£ L. Transmitting fndneiances, per sei

Bristo] 51 Henry choke

N, 12

namejed capper v']re. anv iengch, .

e 100 BEnawmeled copper wite, any jengeh, $t,
csenimne Bakelite anel 10 x 34 x i,

Baldwin vhones tvie s,

{eait

Cardwell con-
densers,  Jdnuble

$4 45
for trans-

miting, WOU2E cap.

Pyrex Low-
suckets, vach

s\
39%¢c.

RO VT sowket:
celain base, wela! Top

CGeneral Radio
mfd Condenser

.3
&1,

Piist, Fested at 56 v,
Jdeal Tor Hilament By Pass

i

Everything in
Cardivell
§.06 | Acme
7.50 e
‘5.75 thrdarb‘un
35¢ Jewell
2.95 — , .
Flechtheim
P Signal
2.75 3
e Bradley
“1.50 S
£95 In Srock
et s We carcry
:’V’ *\.t;\ the Iargest
- =S Gl
JENERAL
U0 1y 1
PARTS in

the country

Thaordar-

ormet,
each

wentre

volr tla-
ment centre tap,

$2.95

ACM TRANSFORM

Listed at $5.00, The
universal transformer
for Super Het, 30 K, L.
Limited guantity at

ER

Photo Electric

a Cell
©)

¢

Never soid for less than $15.
Now mpecial

— 414 inches high.
jifetime with ordinary car

The w1l known K. H.,the most.
wnsitive tube for this uurpn

€

$12

Gross Short Wave Plug in

16 to 26 meter $6.50 for

25 to 48
47 to 110 **

Coils

Set

VARIABLE

ACME

RATIO i
AF i ¢
TRANSFORMER ]

Recommended for siort wave U5V, e
ception «ichisively. Has charp veak —

cellent  results, List $ .75

10 exch. Special
General Radio—200 waltt

Full Wave

&AL

gives
price,

Ward Leonard Resistance

5478 Tist ~— 470 inehes Jonw — - SOg—
1000~ 1 200—3000—-6000-X00G0- 11000
ohms: «an be ysed for X-50 wait
tubes nr lesy, 81,45,

@) NEON

GLOW
LAMPS

Afade hy fienersi Klectric
e, tope e B0, sranaard
Frerse

i 101 tise ~y e illustrared
OST AMay desue gy
oee ondy L

TRANSFORMER

Type 563-B. Sceondary voltaves 1200
wvolts iwith n—mrn 1ap) -7 soit rilament
carrving Amp. cach. JMaximum

currenty 208 \lA Price,
$13.50

YVitreous Enameied 200
M

ReSIStor T watt—X,000 ohm, cen-
tretapped. 8147 long, 17 diameter $3 75

MALL ORDERS FILLED SAME DAY
0% Must Accompany All Orders

PLEASE PRINT YOUR NAME AND
ADDRESS PLAINLY tocAVOID DELAY

DATION“

Will carry b oot 7327 4
at 215~ 35-3 % volts. Ldst

Bpecial

Television Lamp
The targe K. H.
tamp 474 inches high
contains 1 ¥-inch
plate—carrying 5o
S0ML AL
Special . .

-$5.50
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PROZT-RADIO FROST-RADIO FROST-RADIO FROST-RADIO FROST

| gro: :
& g
i ; E:
i MICROPHONES :
e 2
g t
ﬁ Buile  of  finest  yuality &
Gis tnternds s a3 cir- =
@ frver (00, isfuctioa Eo]
[ tor ham use, Solid back, g
Y s arbon bitcton type, Tlave G
ponallv 3ensitive Bievo- g
pliones which  fepradnee §
a wll andible  freguencies
E with ae ndelity wned E
@ Trieness b tane, Sapplied
g conplete ®irh  superior g
g auadity tinsel cords. E
dad
3 . 85 tland H
% wrophone, .. ... 56.00 ;
) 189 Dosk §
~ icrophone, ..., $8.75 =
% oo, LST Pony Arm g
< Microphone for
E wall vr panel -
ﬁ monnring . .. ... $4.50 g
HERBERT 1. FROST. INC.. E
: Elkhart, Indiana
@é’ Chicago “an Francisco ;
&

FROST-RADID FROST-RADIO FROST-RADIO FROST-RADIO FULOST-

TELEVISION

RADO CONSTRUCTION
RADIO REPAIRING

RADIO SERVICING

MARINE RADIO OPERATING
RADIO COMPASS WORK
LAND RaDIO OPERATING
TING
OMMUNICATIONS
UNTING
MESSAGE FORMS

s RADIO LAWS

JUNTOR ENGINEERING

The above subjects vl many others thoroughlv
covered i the hesr radio text avd reference hook
vver produced.,

“RADIO THEORY AND OPERATING”
QU7 Fiees SO0 Jilusirations
By Mary Pexanna Loonds, President, and Leetnrer
v Radio, Loomis Radio College, Alember Institute
of Radio Faogincers,

Fourth Bidition—— Thoroughiv R ]
twed by all the Government eadio schools, nearly
Al the 1adio schools in U, = and Cruada and over
200 universities, colleges und high schools,

Flexiole inding ~— rice $3
For -ale by practicallv ull beokdealers this and
foreign countrics, Or sent, postage paid, on receipt
check or money order.

LOOMIS PUBLISHING COMPANY
idept, 5 Washington, D. C.
TO Hay You Saw [ein Q87

which are known to he ar present unsolved, the
Coutaetr Bureau of the RS, B, proposes to hold
1w series of speeind resis for o period of 1wo weeks
begwning 0000 GAIT March 9th, ood concluding
al M0 GMT darch 24h, Full parriculars of

i these tesiz are coninined in the letter which the

Hon, Manager (Mr, T, P, Allen, GIGY'W) of the
Burean s sending to the Headquurters of all
the well-known amatenr sovictics,

{(Sce the Cornmuuentions Department of ihis
issue of ST for Tull partientars —= L, L. B)

CERMANY
By E. Hceiffen, Secretary, DLASD,

Although  considerable  infteresi  he been
sroused on Zé-me, work, there is nothing sery
definite in the wuyv of resulis {0 veport ut this
time, We bope to huve =ome, however, for the
next vepordi.

On 20 meters DX vonditions have not dme
proved as cotopured with the previous month.

On 40, davlight ORCYs wirh all Fuaropenn sin-
tiony wre very eaxy, but the voming of evening
brings a noricesble deereuse in the number of

3

{osignals heard. Contocels with the Upnired Siontes

. are nieely possible from 22400 middle Enropean

| should be sent to the DARD,

time, und the W's sre usunlly hened well on into
the early morning hours,

4DBA had sevieal very gomd QRO’s with the
[pited States in the affernoon with an input of
120 waits.

A0 ix wgain i the ether with his 200-watt set,
and will make long-distance OQSO's on 20 meters,

4ACX s warking one the 0= and Jo-meter
bands.

SBY had the first QRO from Germany with our

PDoctor Lumm, who is now in the Unired Stares
temporarily, and who wos handling the key at
WSRADDM. The inpue sas 8 watts ervainl control,
ABY has been in touch wirh W tth and Teh dis-
trict stations, aund siso with Uruguavan =tations,
FB OM!
I anybody sworking the ZLs whom we used to
hear o well on 30 meters in 19287 We think 20 i«
the best {or thew, but would be glad to hear fromn
anyone who is carrying on suceessiul cotnaninien-
tion with these hams,

The D.AS.D. would be very glad to have lists
i D siations heard in foreign countries, in order
to publish then b its mugnzine @O0 Soch lists
19 Blumen-

thadstrasse, Berlin W, 37, Germany.

BYRD OPERATORS GIF RECEDTION
FROM NEW ZKALAND GANG

Through the eourtesy of Brenk-fn, the f{ine
monthly magazine issued by the N2 ARE., the
New Zealand smateur organization, we repring
here in part a most interesting account of a recep-
tion and dinner {or "*beano,” it seems — Hil) ag-
corded the operniors aceompanying the Byrd
Antarctic Fxpedition, 1t was eertainly a splendid
a¢t on the part of the ZL puug, and, since most of
the Byrd op’s are hams, and one of them is o
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1930 Reception
Will Be Different!

Try It NOW and See—~in the New
S-M 720A C All-Flectric Screen-Grid Six

SCREEN-GRID tube with
nearly twice as good as the

Tubes Required

A. C. heater-type filament,
3 UY224 (C324)

wonderful UX222—and the

22 in S-M 1929 sets is enabling S-M setbuilders to get station
after station never heard with common factory-built sets. « » .
A power tube with more than sufficient undistorted output
capucity to fill the best dynamic speaker—yet ewithout the
high plate voltage required for the 250. . . Every refinement
of precision manufacture as built into the tremendously suc-
cessful 720 (D.C.) Screen-Grid Six—plus improvements which
make the new 720AC All-Electric a set capable of far better
reception, both as to distance range and selectivity, and tone
guality as well, than e¢ven the original, never.yet-equalled,
720. . . Be the first on the ground with it! Get your order in
at once o vour 8-M jobber or dealer.

Ulsed with the new 8 5 669 power supply, the 720AC is o com-
wned especially to bring out _the
v tubes. Price, completely WIRED
in 700 two tone shielding cabiuet, less tubes and power wnit,

H117.00. Component paits wtal $78.50; cabinet $9.25 additional.
5.M 669 Power Unit, WIRED, $57.50,

5-M 720 receivers cun be changed over at slight cost to the 720AC

plete all-electric veceiver de
extreme possibilities of these nea

LETCUIL )

{'The new A.C. sereen-grid tube.)
2 UY227 (C327)
{The present ponular heater tube.}

1 UX245 (C3{345)

(Super-power moderate voltage output tube.)

Eyow How
Next Year’s
Best Will Sound

§-M Aadios = Peositively Guaranteed Superior

That same unchangeable purity and
fidelity of tone, which has established
=M supremacy even more tirmliy this
vear than ever before, can be buili into
any receiver or amplifier by nsing the
new S.-M Clough-sysiem andio trans-
tormers. (uaranteed absofutely and un-
conditionally to surpuss, in rtheir uni-
form amplification of all notes from
5000 down to 40 cycles, any other trans-
formers obtainable on the Arerican
market at any price, these unique in-
struments make use of a principle totally
different from anvthing used in stand-
ard transformer construction—built-in
resmnance to even out the amplification
curve in the critical range which ordi-
nary transformers weaken—and a cir-
cuit which keeps DG, plate current
entireiy out of the transformer winding
and thereby zvoids the common in-
jurious effect of hvsteretic distortion.
Amplification obtainable—running as
high as 414 to I—is far higher than with

‘The Radiobuilder, ¢ monthly publication telling the
very latest developments of the S-M laborutories, is too
valuable for dany setbuilder to be without. Send the
coupon for free sample copy, or to enter your subscrip-

tion if you wunt it regulariy.

SILVER-MARSHALL, Inc.,

any standard transformers of compar-

able tone quality.

S-M Clough system audios are now
obtainable in a complere line, for both
single and push-pull amplification, as
follows:

255 and 256, for sandard use in first
and second stage respeciively,
Facheceesecoesesesascaservanss B8

228 and 226, similar to 255 and 256, but
furper and slightly more perfect in
hoth frequency characteristic and
amplification ratio. Eachie.esvo .o 89

257 Push-Pull Input Transformer, to
vperate from one amplifier tube into
two 1714, 210, or 250 tubes, Each. . 57

227 Push-Pull Interstage Transformer,
to feed from two 1124, 226, or 227
tubes into two 112A, 226, 227 or
171A, 210 or 250 tubes. Each,.... 48

258 Tapped Qutput Impedance, to feed
from two 171A tubes into aony stand-
ard speskers, Eacheceseeciroosss o$5

248 Universal Clutput Choke to feed out
of two 210 or 250 tubes into one {0 six
or more standard speakers; provided
with  several impedance-matching
taps. It will bandle over 20 watts
without «ore saturation. Open.
mounteds Eachoos ioeersiiioeeeddi

228 {248 in case like 227), Each.oee.

For the New Tubes:

5-M 335 Power Transformer

This is the trans.
former used in the new
5. M 669 power unit.
it contains one 105 to
120 voit primary; one
% volt, 2 ampere, rece
tifier ‘ilament wind-
ing: two 2.5 volt, 6 ame
pere, filament wind.
ings, Plate voltage with
one "RO tube, 300 volts
at 100 m.a. Provided with iron end ter
minal mountings, or (33501) in oper
mounting; either tvpe $15.00.

Authorized
Service Station
Appointment!

Ask about our I

858 W. JACKSON BL VD),
CHICAGQ, - - U.8. A,

Say You Saw It in ST — It Identifies You and Helps ST

Name...c.viieiaoeasonsrsecactocsnses
Address..............................J

Sitver-Marshall Inc.
858 W, Jackson Blvd., Chicago, U. 5. A,
LooaSund your complete catalog, with

sample copy of the Radiobuilder.
.« For enclosed 10c, send five selected

Data Shects, including No. 10 on the
720 AC, ’

7




BUILT BETVER
CONDENSERS ARND RESISTORS

False Economy
Is Costly

MNothing is fikely to prove as costly as a cheaply

made, over-rated condenser or resistor.

Whether vou are a manufacturer, professional

set builder or experimenter, you cannot afford the
high cost of a cheap condenser or resistor.

A COMPLETE CATALOG

Aerovox condensers and resistors ate comser-

vatively rated and thomughlv tested. ‘They are
not the most expensive, nor the Lheapeﬂt, but they
are the best that can be had at any price.

with illustrations and
detailed descriptions

may be obtained free of charge on request.

This is a meonthly
publication which will
keep you abreast of
the latest developments
in radio. Free on ge-
quest.

ACME WIRE PRODUCTS

{loils — Magnet Wire Wound
Magnet Wire All Insulations
Varnished Insulations
Parvoit Filter and By Pass Condensers

Al products made 0 Recognized Com-
iercial Standards inclnding those of:

Wational Flectric Mfrs, Assn.
Radin Manufaciurers Assa,
American Society for Testing Materials

For 25 -
to the larg

s manwfacturers and suppliers
stand most mscrumnatmg users,

THE ACME WIRE CO.

NEW HAVEN CONN.

Branch Offices:

New York
52 Vanderbilt Ave.
Chicago
8§42 N. Michigan Ave.

Cleveland
Guardian Bldg.

=3
@

former member of OSNT staff, {he affair h
decidedly amaieur hue, The account follows:
“The five radio aperators irom the Byrd ex-
pedition were the gnesis of honour of the (Mago
branch at a dinner and beano held when the
Expedition pitt into New Yeuland.

*Our guests were Tt Iansen, Lt, Berkner and
Curl Petersen, of WIBT, and Howard Mason
and Mr, Grenlie, of WEFA'L

“Lt. Hansen gave o very inferesting descrip-
tion of the radio equipment of the expedition. All
the dog-sled excursious will he cyuipped with
portable ervstal-conirol  transmiiters baving
power ranges of 5 to 5 waits, The radio so far has
been working perfectly, and splendid eontacis
made with stations (both amateur und commer-
ciad) in all parts of the world,

#Mr. Howard Muason, {urmerly  Asaovinte
Technieal editor of QN7 in replying Lo w ioust of
the A RIL., gave us some interesting glimpses
of Headquarters,

“T4. Berkner, toasiing the N.Z.ART., =aid
that the preseit gathering of hams made thew 1l
feel very much at home —— wnateurs are the saine
the world over — spirit of comradeship and
good-fecling dominating any wuhering where
amateurs were present, They had made mwany
friends that night and hoped 1o meet wove of our
fellows over the uir,

“Musieal items were contribnied by LAC,
4BD, 4BC and Messes, Bert Isazcs und G. Tister,
on the piano and sax respectively,

“The party broke up » little afrer midnight
ufter hukas had been given in true spvie, and
‘Auld Lang Syne’ sung to the evho.”

Calls Heard

ek from puage 55

(CConi

L. Boyé, Itue du Pouset o Toulouse, Franee
wimk wikk wiaba wibnb wigb wier] wihdt wii ailadh
wichg wibjd wirp wlenz wiash wiecyd wievi wimh wicre
wiavi wijn wimv wiwu wienp wibx wibal wiemp wibes
ulnn V»lcpx winng wing wil\h Mkn va)r‘hc wlant u‘nr

WERW wlloy w.
%,”wp w 'hnm

w2acd wusufl

w2edr wlvy w
wijal wike wlue
wiaib
wild
wdal wief witk
wiag wdoe winle
wRefb wBdkf w
wiwk wipk
whbts w8bto w

waal) 1 wilnip wi
nns Wl ,bdl W Jmu wdahl wiaha “m
wdpa wdll wdl wijs wikn wden w4

Apk wa4dy wikdlo wS8heu wsave w
b whdel w8how w3dvz wSenu

ih wMadm w8pl wihei vp\hxp W
r) wiejo wibpd »Yecx wihema \Wﬂtd

wlcmyv velbg velbr
GEY L, Miss B, Dunn, Acion House, Filton,
Northumberiand, LuJi(mn

wlaed wlack wiaua wimy

wlbal w k
3 108 Vo »lmu

-.pf wdtz uﬂamv v»%am wqbaz W hhru w
neBazw klaf klem kixd py2aj a,r'lpp apTaa agrae ‘l;{(an
agikad agrkag aplirg auvirk swiell #iZua zilaw zldam
32 szda zade sibaf filb fmBev imHeke {8k fm¥rr
fmtun? oetu fq8hpg fqxef8orm freara frearb fof) fnjl fzo
izol gdep gok kofd kuk 1sd oceb oiga ucs tha vis vie
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Selected and Ordered

BY THE HEADQUARTERS OF THE

BYRD E\PLDIT[OV

CTIC C EXPENTIOK, T
o mion nmow pu,c,,” )
i
I3

o

We are authorized to state, without gualification, that afl transmitting equip-
ment built by the Byrd Expedition constructors is equipped with Cardwell
wondensers. Keeping BYRD in touch with the world. this equipment is daily
transmitting thousands of words to the New York Times (WHD), also
CARDWELL cquipped. and in constant touch v 1th the expedition.

CHOSEN HFQT:&I)SE THEY ARE
CARDWELL
CONDENSERS

AND KNOWN TO HAVE A HABIT OF COMING THROUGH

Transmitting Condensers For Powers up to 30 K. W. und More (Fixed
and Yariable) Receiving Condensers in all Standard Capacities

AS SIMPLE, RUGGED AND STRONG As condensers can be made

Nend for Hiterature

The Allen D. Cardwell Mfg. Corp.

81 Prospect Street, Brooklyn N, Y.

tF YOUR DEALER DOES NOT STOCK SEND DIRECT

Huy You Saw It in Q8T — It Identifies You and Helps 57 79
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Control the A-C hpm!

radin

¥ the 4.C
hum in rhe cket-power res
eiver ar inphtier! Center-tapred
m ,ran:tnrm(‘r\ arten introdiee hum, he-
canse of  the remofeness of the venter iap
irom the  dfilaments. and brecanse of the
aheence i 4 balanecineg  weans bor circult
unbalance

and Tbe ¢ariations,

THE WUM-B!NGER
ia the «ointion of
hum elimination,
ompact. handy,
touf-proot. turdy,
one-tole monnting
bl or bu<eboard
|: mounting, «

i
.

driver adiustment,
available in all resisianece tanges — and only
w5 cenby f1et,

Himn-
ather
prefer,

By ':wmr deiler o sk vou i
! Pigeer, Vi, gk
| Caroseas vapd o i
’ write ws oF Lieralure.

CLAROSTAT MFG.
in Kadio Aid

0., ING.

de
is

M infeds

283-7 N. oth N,

Foar full utitization of radio energy.
use PYREX Insuiators throughout

ERFECT transmission or reception

demands this. To know important dif-
ferences between what your vadio system
should do and what it ﬂrtudllv does, send
for and read the PYREX Insulator book-
let. Then if vour desler offers an inferior
substitute, insist upon PYREX Insulators
and if necessary. buy from us direct.

CORNING GLASS WORKS

Dept. 64, Industriai and Laboratory Division
Corning, N. Y,

ECRP19, Llots Weiraneh, Mes
('zechosioralrin

FO0N-TCaryvele bandd

o Nralore,

wiaof v.lh'ﬂ wink v'if'lxn V&ir‘mp wimv v.lmk Mr\d \Hw

BOTG — A, Corenider, L’:urlv[‘ Meinesziaon 21h,,
fotterdam . Hollapd
k wined wiafz wlab wfupt w.'im'
'alhr‘r “lhfh “!hf‘:l. \Hl.ld

dalp wihanh v»uhgm
pf wilage Wy
s4nh wdor  wRade
wrenx widme wadnw
wio] velhe vetda weilhe awvebld
irth auTno sudknrg fonRe fmdkik  pmxoen
froant nefiae shlaw =hibf shiibg ~blem wbhi2ak wilfn
suduk z:de zeuks xwTeff

the wid

shy?

{5 .:'f"':\l J. Dot h !:S!I(l/m, Sl sham Roadd, [London,
SO ﬁ peigiad

L.é.UUU-kllnnerp hand
wlbvl wlim wibw wieph wi w demi

wlnve widin

v shdne gblil glex
BRSEss, Basi {{all, 25, Coambe (lardens, New
Maldew, Sueien, B rgland
Helow 10000 kiloeveles
wiank atasw wiabz winh wiaje winka
wiago wiart wlu wibal wihex wlibit
wiblo wiefi wieed wiche wicmp wieoz wicrw

i wljam "ikn winir wing

wimh oW
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%
w2hijj

wien

Wllave

Wt

w 'tm

1 wlpf wip
d w3alu Wn‘ilp ®*

w,.hm)
wﬂw
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wiel wait v-i-lh dtn v
hee

) Bt \5r«br~x 4
wSdrj widuw p whdb) uuiabd :uzzkud
kx aptitrg aslas ssfam suiae aufkad sofen
Zex otlan crlau etibk atibl etibe ofibx ctlea sfiep
ctiet evBal evias dxljx echuz evdao seeari esentl B eoanriX
F_':Tdd 19ra bt eugb enzhy
eI f*uohf mﬁhq mwu

CVE

fm8kik fmkrlf [q?s'»rm xzuikr ;vui\lS haL E3 hh“n yiho it
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okZem vk2et nk3ak rald ozl or2ik azver wETimd ozjr shZal
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nokl uoia uair yolay veibr o Zup velhh
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73 51 pmd xddanl xwieli
Above 00U kiloeyeles
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wibkf wihux wibw wibww s1bvy wicaw wicep wieek
infi \alvt‘p V\!cjc \\Iv)z -\'(l'kp wiemf wienh wieq wida
winz xﬂnu wine wiry
aeh winl) wiftp
2w lalg w.iavh
hxr wihiy wibjn
X wEev) wil

Zhao w2hae w2
2hjt wlbju whsn
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wlkx wiis wimb wimd W MITI IR
wevd 2 dm wida s.uhph
1 w3hf wiim wdjo wlke wivw w3wm wdubhl

abhe wSabn whaely wiafe wia
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wloew wSofh w!
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—a reminder that

Every Transmitting Amateur
Uses These Forms

your supply may be low-—

——c e AMERICAN RADIO RELAY LEAGLE
- 0 LOG OF TATION
.. AT Nt
W enear | e w -], Abuanns
P -

Members' Correspondence
Stationery

Write vour radio letters on T.ecague letter-
heads - it identifies you with the biggest
radio organization in the world. Litho-
_nmphm on 834 % 11 heavy bond paper. 100
sheets postpaid for 75¢ or 250 sheets for
M 70. Sold to members only.

sina rints e ez 5 e

THE AMERICAN RADIO RELAY LEAGUE

HEADQUAHTENS MARTFORD CONN U $ A

RADIOGRAM

RIS o G i i

| T 8 !41

THIB MESSA

PECKIVED AT

RELAY CHAIN BEING GROANIZED BY RINDS oF ILLINOIS TO
GOPERATE BETVEEN THE PACIFIC COAST AND CHICAGO VALLS FOR
CLOSEST COOPERATION BETWEEN [0WA AND [LLINOIS STOP sua.
QEST THAT YOU COBKUNLCATE WITS WOAPY Of THE SUBSECT

LOU1S B susEY

TR ¥ e oy gy

MECY EC H N T
IQICA PORT NAUISON  1OWA L1e/h/0 . 8.3 | R

R R T i d

Message Delivery Cards

Neatest shiuplest way to deliver a message
to a near-by town. On U stamped pos-
tals 2c each. On plain cards i1for Canada,
vie.) ¢ each postpaid.

A. R. R. L. Log Sheets

Deesigned by hams for hams, 8% x 11 bond
paper, punched for standard three-ring
loose-feaf binder. 125 sheets postpaid for
%1.00 or S00 for $3.50,

VKMBER'S CORBRSPOHDRHCK

\/\/”/ \\/

Official A. R. R. L.

Most convenient form. Designed by the
Communications Department of the
ARRL, Well primecl on good boand
paper. Size 814 x 73, Put up in pads of
100 sheets. One pad postpmd for 33¢c or
three pads for $1.00

Message Blanks

American Radio Relay League i

1711 Park Street

9

Hartford, Conn.
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VYOLUME CONTROLS
Electrically—Mechanically

sMOOTH
Standard Centraiab

Radiohm

0-2000 obms fo
0-500.000 ohms, 22,00

Blechanic_l and electri-
constriction to vone
form to preseat-day high
andards nost
bnportant factor in iu-
suring vacellence in
performance,

o2

{entralab volume con-
wrols by virtue «of the
exclusive  rowcking  dise
sontact insure fong fife
and quict, =mooth per-
formance so exscnvial 1n tempering radio reception to the
<t tone desired.,

‘The rocking-dise vifminates wear on the resistanee mat
allowing this important conrrolling clement to remain
stant at all rimes, This constancy of resistance is the
sermining factor of smnoth and graudnal control and insures
« gradation of intensity from a whisper to maximum,

Flmdame_uml circuits with recommended resistanee
rs for zmooth volume contral are

ABORATORIES

MILWAUKEE, %15,

THE f«‘klﬂf’ AP
A Socket

SPECIFIED IN
QST
TRANS-
MITTERS
AND

1 RECEIVERS
LOWER LOSSES BETTER CONTACT!
HEAVY PRONGS LA RRY HEAVY CURRENT
it allg: d decters, Price 300,

TRANSCONTINENTAL €OIL, ine.
GOTHAM ENGINEERING & SALES «€O.

National Sales Representative
30 Church $t., New York City
—send Airgap Sacketa

1 Encias
1 Send Literatre
My Dealeris.

Name ...

|

Fasehall games
<t radio hisine

aris,
Sl th.

Bt rawik sprvice will
r‘ﬁhmz m A i, sl wa e,
pest radie
Lowest

aleg and Hrm' HNape

BA R'Aw IK 20O. 414 Canasta.,

CHICAGO, U. S. A,

widar wiege wdakl wienr wilenv wletd wimiw mrSufm
et?aa eclrf ed7mu ei7dd emamvd fmBkik fm8rit folsr
hatda bbOy klaf kiem lalg niZpa ohZnap ohZnm ch3nh
ohdnl oh7nb ob7nl oklfm ozia o223 oalb 022] ozha oz7iah
ozig wzizch oz7t pkdaz pyith pyle smdzf smTwm s7ay
spdew spakx splzz spwi w suSan uojh uowoe velap
vetar vel i : elax velbb velbe velea
7 odff vedfk vkidy vkdbq vkSpm
de ztde kbi ktn lse nkf
fad

v h vedek
vik7ch volrg wiiae uilhn zsdm
ogra onva piz pll pli pmb rert v

Miles W,

Veeks, L0 Norfolk Road. Brookline, Mass,
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BARGAIN

Voltmeter, Weston /f)l DC,U=70, i,
wmmeter. i, 30-U-4t s

- 'm l )
o 301 ,C,, 50

‘nltmeter, © .ml n ., u—l‘:u .

Voltmeter

Ammeter 0 -
Wattmeter, Roner bmlth AC-DC,

'\mmeter, hot wire, Get, Radio 0-5% . .....

R.E. Roller Smith O-6 .

Ampere hour meter Sangamu. M., U-4gD

smmeter, Westinghouse &, H"-uhnnt SO0,

Voltmeter fLCLS with res, =175
¢ assr, Weston 8 gneters

cvele 110 volt. . ... .

¢tenerator. !.4 K

Dynamotor, 50, output 14 amp..
- zhouse 2¥,380.. ...
- ¢ racker \th:lt'r, 2
e HRperey’? 67300 oot ut ZUO

Motor-generator, C. W 11? 1
£t

Cenerators, 600 volt L) o2

Motors. t

Waesti ”( AL H
DL, 110 volt, l/l(l H.P., |louble -«imft
Armatures, 127750, 24,1500 .C. ball bmvrulz 1000
Txansformera‘ \N\euwr? tpu

avy:

mput 15~10-5 .nutput 4 RLW "
input Z500 ourput center tap 200

L S L L
Transtormers. 110 PRRT b S¥(
110 PRI, 11500 Bl
“ _2() PRI, 00 S
25 KW, 500 cvrle,

vnlw
Silican ldmﬂndtmns high rrade ,20-35 1h.
Resistors, Ward Leonard, standard base mm—q()n—mm nhms
Resistance, Var, 200 obms 1.5 awp airplane type. .. ... ...
Resistance, Var, 1100 ohmsg ().1 amp nirplane 1ype,
Rheostdts, 3 taps 400 ohms 0.3 amp..
Variable, w. L. A0 ohm

. field control

Condensers, Mlca KOy vnm 1 t, also large asst
other capacities, Mica tyne
{ ondcnbcrs, W r;qtem tlec. 21AA oG volt T ndd........

og 3 mid SIJU volt. PPN
o O 120 IR 1u
“ Marcom & Wueln« Spec, ransmut.mg copper

“ bLusvden Jar 10,000 volt 002 mid..,.........
ﬁmve transmxttmg. Army prd(’flCP.. . .- .. .
Adrvlane, Same proof Tver 1y Contacts
Airplane, iame proof, silver 43 contacts
. ot afl bronzc 4 hakelite with blinker hght
o Navy, 2 . W, silver %" contacts.. ...
Navv. 2 swth twin @q" relay

Relavs, Navy, 2-5 K, W rwm u-ntacts B e
All typesof helixes, Jonding coils, osciliation transformi
Headphones, Armv. withstrap 1200hms . ... ., .. ...
Teather hand, 75 cohm, Navy rarhoschoa!
Transmitter, telephone, U.S.N, 30 ohm (used).
Mmrophone, W. i, airplane w u:h breaitplate
transmitter unit, (¥
Filters, W.E, radiophone, C.W. 96
Magnetos, Army, mife type . ... ..
Magunets, permanent, U shape, West.
large size (huild vour own relavi...... e
Telephone & telegraph portable sei in aluminum’ cage,
leather cover & =strap. cousisis of condensers induction

w

ARMY AND NAVY
RADIO SURPLUS

coil, batteries, key, transmitter & receiver,,,...,.., 450
iﬂ!ophone telegraph & bnzzer pnrtahln »er, like ubove

except for mahogany case and with 2 H.F, buzzers, 3

telephane switches, 3 mfd condensers, vle., . ...
Kolster Wavemeter & decremeter type UN 1

tueters, with cur, sq. weter
Kolster d ster, bur, standards

1,000 meters, v . 85.00
L 113~ ll4. A0-2, Or2. L aeaas 15,00
143, 300.. J-6500 meters
U()-\ 50~1()nu meters
9, CN . 1000-10000 meters

crcraeeeesess 1500

500
8500

Amplifiers, Cardwell, 2 J.s-n
Dietector, Aunlxo. Navv, Delio
Electrose, strain 7
lectrose, support t© .
°h, and Receive, WNavy, bakelite, back cnnnect. .
Nickel plate &, P, stuall ind, push type Mbv. A
‘Telephone, toEgit‘.( ded=n—R

2

s pluz. G-t 40~15-21
Fu rtridge 1-10-1 5
ere( I\;o 18 Stranded, **

'No. IR Stranded double *
heavy duty. it
* "INo. 18 stranded double (.}

* Na. 20 " [ERTNI
N slngle No, 14 high volt;

¥o, 14 solid.
o ¥ WNo, 10

re, h.xrd drawn,*
twin, flex, asbestos heater cord, per vt. .,
A*ads 1\0 1%, 15 it. parallel. high h:mmn. armnrnd \\lrh
olipg ear] 0.

“ e |PDh0I]e. W,
Coils, warnet, small ,
indnction smdll <1ze
Ketardation, V
Buzzers, Century high (req N

Vest. Elect. extra quali v,
Code_practice

tuted
sotae with

1 adiphone, 1o
iarge binding posts,

vlug, 20 ft. Navy W.p,
Mazda lamps 15 watt frosted,
Charging panels, Navy . o

with automatic relea caf and fixed  fes., Weston

voltmeter and aimmeter, Sangamo ampere hour meter,

Coumplete with all switches, e
Air compressors, kLlloxzsz, Model T, 1 14 ¢0 ¢, per rain,

whips lamps, U, Navy torpedo ‘hoat bow Light with clear
tresnel Xenq, 41«: running lights, red or greeu, oil burn-

mg easily made_into eleciric, all hbrass, Y14 1bs., i0%

n. high. Reg. price $20.00, our vrice .
(ombmat!on running lights, ted and 1, medinm size,
amtdble for smdll bmts cmd very umalucuta.l for the

T, A0z
110 _volt,

WANTED
NDFNQFRQ X100 to L5000 volt, all capacities
R ECEL mmercial type and wave tengths,

ERS
OUE NCHED (yAPb — From spark transmitters,
{xive complete particulars aud price,

Yaridest Radio and Etectric Supply House in U. S, devoting eight Hloors to and specializing on Army and Navy surplus. Write
us your particular requirements. New items are continually arrviving. Sufficient postage must accompany orders.

MANHATTAN ELECTRIC BARGAIN HOUSE Dept. Q. 105-7 Fulton St., New York City

ing tube in hard
vacuum or gas-
Jilled types.

ZRaythe @ﬂ?

This name represents leadership in tubes
for television broadcasting and reception.

Correspondence is invited from -
- armateurs in regard to Raytheon K -Ig_
Fbtp Ccll Television Products. ; n‘p nlp
A Television send-  DAYTHEON MFG. CO.  The Television receiv-

Kendall Square Building
Cambridge, Mass.

ing tube adapted to all
syvstems. Price $7.50.

- ’-:L ERTRATRONTER
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DODGE RADIO SHORTKUT

KILLS HESIT &TlON—PRODUCE.‘

tJsers have raised rec g speed from 1
arid half hotirs — in tive hours
hour ~- 4 w0 12 our hours, et et
wode and qualify in few days,

RESULTS

in_three
~ 10 t0 §3 i one
Beginners masier

REPORTS FR()I\I 500 USE

telling complete
h Ha

)y order, ©r
T FeDOTTS on

W2ATK reports: "’:«urprlced self by getting code pat in
few hours and soon had lcense., Now read at 35 e

¥ asked would tell anv GRS to “9rab" ur
kut.”* W4QY reports: £ e bt

>

by using it raised readlng ‘specd from 15 10 30 perin 5

hours, Hope vou get Shortkut into the den of every

Ham.” W7AAD reports: “Long stuck at 4 per and dis=

};:uraged Four hours with Shortkut raised to 12 and
cense.’

DONGE HIGH SPEED METHOD

1intensiv 4 Practice)
e Jing booster known for 25 per
o spemd from 27 to 39 in 75 soinnres
etails in reports,
WEAHM reparts: By five practice ons 15 minutes
ench raised speed from 27 to 39 per actual count.

DODGE MORSE SHORTKUT
taster bhoth codes our way and vse without mixup.

WSBCIK reports: Also tried your easy Morse methad
and can now copy at 20 per, Hest previous cfforr
about & and much confusion with Continental., 't hat
trouble entirely disappeared after memorizing Morse
FOUL Way.

Radlo Shortkut $2.50. High Speed or Morse
Crder, None €60 12, Fareign add Fifty Cents,

. K. DODGE

J3famaroneek, |

9. Money

Box j00

t.umplete Parts for

SILVER-MARSHALL

No. 730 “ROUND-THE WORLD” 4

. Completsjy
\\:rh nmpr. Fast

1929 Ham Book — JiREL
"CHI.-RAD

CIHICAGO RADIO APPARATUS CO,
415 5, DEARBORN STREET GHICAGO

ahoard ships, Well pa.
ant wark, travel
qualify in a short t;me in our
well-equipped  school  under
¢rt instructors.

Write now for free book-
iet on “‘Opportunities in
Radio.”

WEST SIDE YMCA Bapto l\ann TF,
111 Went 64th Street, New York  Faotablished 1910

}

&4

W2iD, i1, Baldwin, ecare of M. Mare, 2{03
Vyse Ave,, Bronx, N, V.
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wheha
wheuh
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whddw bdh wodjf whdjj wodjw
dnp wédoo widov wodow whdqu
m whdts wbBdvs wtidye whdyj
en) whean wheng wheau wiieh
wtiehi wheli wheke whelm
Pr.h whft wtihi wehs whju
ki wokr e whrw ug whvg wivr wéwb whzl
whezd wiuat wTadb wiafo wiuhe w7uik
Tugs wrale wVanm wiaoo wiath w7hb w7bp wiim

dyn whdz] whenli w
+ whece whefe whegh efiehe v
mh W éwnb wheaf uthe ¥

3 wymf o wivpl wiri w7 wivy wWiwi wiwl
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> ein2jd em2jt em2ro em2se ommsf embay wviadex

eindea cusie cindfl emdni emeso empwy otlaa oflae ctlby
smien cLlcp cting fr.f?‘»fz ectden eelfm m-aa.a eepart eonard?

ek-‘h‘w 01\403 (—\l~,4y0 4y vl\'unm FANTE ot

ENOFF BNOVR @Now enozfxenlbd eripar

«fshpg ﬂlﬂh rmxm im&ags foade foaldy
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kfr5 kfrﬁ kdv5 nhlug nj2pa snmiab nmin mul/ nmxcal

nninic nn7nic pnipic nneab nrags nrZeg
nrife nxl.-i nziaz ondbn on-ibu r)n4di nn4d~ r)n#dv r-némv

A2ho #12bp 282g0 zi3ar zl4am i
Idia rwsx sem wial wibt wnp wshs vpe

14,000-kiloeyele band

wier v(r‘n uH\q ‘\!qv vivb w!ra n]*‘lul =\1,:.'\: \ai

h»tvi whham wthto
w7ui \«,.aM \maia

ok wihm wiaji wiaol wdavp wYasy whael
i wieok bkm wYo. Jdng widef
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WRITE TODAY
FOR YOUR COPY OF CIRCULAR 507

New Prices and New Products

VITROHM RESISTORS AND
'RHEOSTATS FOR RADIO

Ward Leonardﬁecfnc Company

b\\ 37-41 South Street

Mount Vernon, N, ¥, ’,3‘

e

P‘ ERY RADIO NEED, in brushed brass
or Bakelite, Fit standard clecirical switch or
outlet box. Single plates and 1 gaug in many com-
binations.

No. 135 — For Loud Speaker, . ‘.,....‘“,51.00

No. 136 — For Aerial and Ground . s 100

No. 137 — tor Battery C onnections. . .. ... ... . 2.50

No, 138 — For A C Connections, .............. 1.00
YAXLEY MFG. CO.

Dept. S, 9 So. Clinton St., Chicago, il

MICROPHONES

2-Button Type

D ar, fyrte Modre $25

Stundard Broadcast 2
Model, list......00000. $75

Condenser Models for Film and
Record Work, list $250.00, 3.500 00

Also Desk and Floor Stands, Covers, Cords, ete, Miniature
Mirraphone, Paper Weight, Radiator Um-zment Die Cast,
Brounze finish; prepaid on receipt of $1.

EXPERT MICROPHONE RE PAIRS
LDealers cvervwhere
UNIVERSAL MICROPHONE CO., f[nglewood, Calif.

QST OSCILLATING CRYSTALS

CONSTANT TEMPERATURE CRYSTAL EQUIPMENT

Attention Owners of Broadcasting Stations:

We are now inu position to supply you with Thermostatically Controlled Heaver units for accommaodat-

ing two crystals (one as

stant temperature to ONE TENTH O

share) with instantaneous change-over, said uuit maiotaining a guaranteed con-
ONE DEGREE CENTIGRADE, This unit operates automati-

cally and is easily adjusted to vour operating temperature, More details sent upon request.
Delivery ten days after receipt of order. Price $400.00

Fur prices uf grinding crvsiuls in ihe Broadcast and Amatenr bands, see February or March QST
SCIENTIFIG RADIO SERVICE— The Crystal Equipment Specialists”

P, 0. Box 86

Mount Rainier, Maryland

Say You Saw It in QST — Tt Identifies You and Helps QST
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Teaches
the
Code!

Fearn

Telegraphy with T ELEPLE X

ThLEPT EX ia dhe practical cod

Wrorks like 2 phonograpn, W

i signaie onerator,
instryetions mrnj % »lepiex,
fﬁ:nl\grﬂme e, n-;m;ar (]
operator, | oesd by all leading
vy ¢uarantesd (o tearh )nu rh 1
nothmg. Boeedy. sinpie, lear, ideni for mivanced wig-
t"‘ﬂT§ af i"‘"llln(‘rﬂ

FREE 10 DAYS TRIAL!

Fa cure are we thar von will b
Ionur rtur(*hnua. that
rmmﬂ 10 DAY R
ge. “here can vou march that
i\) DAY Write fur full facrs ab
¥ sagion,

TELEPLEX CO., Dept. D12, 7 Cortlandt 5., New York, N. Y.

3

BECOME A RADIO OPERATOR

Hee the World. Earn a Good Income,
Pduries i 1ght and asc:matmg

Lh ARN IN THE

inspectiol
TR for the | arione ¢
s 1é came o
tor

r of Insgruerion

Wb oradeares placed
SpLNE snd Hlimmer mine
‘Aember af the LI

Fraer

o date,

o Teieht

GULF RADIO $CHO0L

%44 Howard Ave. Mow Orleans, La.

"JFED “MIKES”?

Lot us prove that ours
is all you can e;pe-_t.

nmﬂ OUS Ifsers

Frice, less skand,
Bresk Siand, us shown, 6.00
Adjustable Floor
sStand,
Bicrophone
‘Fransformer,

7.5

12.00
FUX

¥, F. JOHNSON CO.

Wasecd Minnesota

i

v whage
Shez wibelk

ow 5 hd\w w Wy dzy
h\V ‘,(.dxq wé whefa
Taed w tmu \H%ul Winry

aozZiG w
'-.\'f.'-dpy 1

v-—q

n wiisi wifew
) nnime on?oi embil embui
emay ondq kdvd rxiel vedpd velbr yalaa nkf kflf

Stlja

The new () Cnde, printed on card, mal
addition to the srarion wallpaper at the present
time when =0 much confusion sts over the
amended abbreviations. The new Hst, stviled
“Form 77227 can be obtained on application to
the Department of Cormmmerce, Radio Division,
»Form 7737 available {rom the same source is a
splendid printing «of the Iniernational Morse
Code and the m_,\nvpnfmnai signals,

3 fine

uhice medium prpipr ble to that
WIAD on page 45 of the J,muury
A A .Iiupf [ fmal Lot i
eal

T

muny 0hm,> in the making, The material i
10 be excellent for making high resistances or
repairing or amending resisiors such as those i
for regeneration conirol,

v connevtion for the resisiunce
In‘rnF of the usual short-wave receiver
iekler eail, “i\\r” Cex O9OFN finds
stor while noisy when con-
d in series with thc- plare siupply i+ abe
zolurely quiet in nru:rm-nu whet shunted seross
thP erler. JAnd while w

e're an rtm subjeect. it ig
nnnect ihe T. DOt 68 &
# potentiometer ior piate

virenit operation, For this connection the end
rerminais of the rosistunce go across 15 volts of

the “B" haiter yariahle
connected through o ibe deiector. The usual
Iufd. bhy-pass condenser s used between the
moving contact and the negative B terminal,

contact bwing
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ynchronous Motors

for Television

In addition to building reliable and satisfactory motor generators,
“Esco” has had many vears of experience in building electric
motors for a great variety of applications.

ELECTRIC SPECIALTY

Trade “ESCQ" Mark

25 South St.

Synchronous motors, small, compact, reliable
self starting are now
cquipment. Thev require no direct current for
excitation, are quiet running and fully guar-
anteed.

offered for Television

Other types of motors suitable for Television
may also be supplied.

Write us about vour requirements.

CO.

Stamford, Conn.

P-A HORNS

93" Jong — 06" of cast aluminum, farge end fibre, 317 dia.
'an use large end for dynamic cenes, $05.00.

Two-hbutton broadcast mnicrophone, standard type, precision
rri«lade;‘!:}uality wecond to none. $50.00, Guaranteed — Fral
allowed,

E. E. PATTEN
5606 42nd Ave., §. W,

Seattle, Wash,

houge, offers you unusual service t0I8 veur.
Bigger stoeks, quicker shipments, lower
Ences. Deal with an otd established, reliahle
prices. Barvawik service makes Vol more money,

Lpnd now tor hiw new ratalog showing jowest whole-
wale prices un sels, parts, stort Wive,

onae,  (wok honest gogds, honeat marvice, boaest

. et
114-, STA..
ARAWIK CO. AAGENG- §75:

Heienfically Prepared for Maximum Power and Unconditionatly G\mr!m:aeedt
o f . fied af

J. T. Rooney, B. Sc., 4 ¢aj
e

QUARTZ OSCILLATING CRYSTALS

in, secfiong, of your approximate
the t?"nwmg Drices:
¥

G100 MELELS. , 5 v oe v ieritatreseosasasassans $15.00
100-200 meters . - 0
S00-600 meters. ..., . 1540
t in. Tested blanks, 200-400, 400, Su9
Dustproof Bakelite mounts ... ... ...... (1)

Sections ot auy practicable -Ihr_\#nsinns made to order
Prompt  lelivery

umet Bidg., Buffato, New York

allographic experience™”

MORE POWER PER STAGE

Sharper Tuning and No Oscillation Difficulties
Radio Seience proves nentralization  the enly  gatis
factory method of controlling  oscillation  in runes
radio trequency circuits, thus increasing actual powe
per stage of amplihcation
from 28, to 300%

MODEI. N
VARIODENSER

.Apply the Neutrodyne principie to vour set by the

simple installation of X-f. Varlodensers.
The regult {s an amazing increase in the «fh-
ciency and power of the receiver.

Moadel * N hax Variuble capacity, adjust- |
able from 1.8 fo 20 micro-micro tarads, the
price each $1.00,

Madel ¢ with gnrid clips
variable capacity ranges, 'rice, each. %150,
New Hakelite insulated  X.L Push-Post the
most. perfect binding post  made. Plain or
all standard markings, Price esch 15 cents,
Write far tree hook of circuit diagiams
showing use of X -i. Units,

X-1. RADIO LABORATORIES
1224 Betmont Avenue, Chicago, il

made in three

X4, Pus]
Post

Dept.

2

DON'T FOOL YOURSELF

Unless vours is one of those tov transmitters there's just one

rectitier that will stand up and take anyvthing you cun stam into
or drag ont of it — and that’s the MERGURY ARC. You don’t need two tubes. or four, just one, #ull wave, not even a
split second’s wait to throw on the high voltage. No peaks to worry over - - 3000 voits 10,000 mils won't dinge it. Filters to

2 TAL purivy, Lasts indefinitely, No tilament, ‘That’s an ARG,

RECTIFIER ENGINEERING SERVICE

4837 Rockwood Rd., Radio WSML, Cleveland, Ohio

Say You Saw It in QST — Tt Identifies You and Helps QN7
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AMATEURS!!!

we QCTOCOILS

Get Louder
Signals

of fonr Cletocoils
ahle soandense
. ) and M) meter

wakelite tuolded forms
i4 and i0 bare voppe
. %

LIST PRICE $.400

Per Set of Four Coils
$3.00 with midget candenser.
Order Now - Send No Money

B e T U —

shortwave and Television Labomtnr\:., inc.

send me o0 P L
midget tumng comnrdenser
at &5,U0 per <et.

! nnderstand these ape

Name

B 14 oo

Raise Your Speed 50 to 1009
in Short Time

“"f rite ot smev tor nfarmation auont ¥ he undier System
i S High-spewd Velegraphing and Seif-3
M thar devels Mcki

ollmhens Woak #rmsg
AP, Prea-nts fatisve,
revetops speed, ACTUTacy &
BIGGRR P‘a\’ citen F)QHIBL
Fiukes vt
puALanLee:

THE ¢
4343 8. Kadeie !

v rm: now:
. ept, RL

Ma @achusetts qulo and |
Telegraph School j
18 Boyiston Street, Boston

Send for Catajogue

‘Tel. Hancock $184 Established 1905

TRANSFORMERS

diuarantecd — Rlonnted — i_umpletc

"i()wm S50 — o hoaie |,
K

T ranstormers
wimy
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WI1ANH has solved the problems usual in any
household where any aitempt st simultancous
amateur transmission and broadeast reception is
made. For reception he runs the broadeast an-
tenna first through the primary of his short-wave
receiver, then throngh the broadeast receiver and
thenee to gronnd. Both receivers can be operated
at the same time. The transmitter problem has

beeu solved hy installing & 1920 type " Hartley.
It is operated 13 feci. from the broadeast receivor

without rausing any interference,

And sull they come! Amatenrs through the
wniry are siill bnilding the four-rube - ty20”?
receiver, they are still conneeting the sereen
grids of the -229% where the control grids
shonid be, and thev ape still writing Head-
quariers to suv that rthey sannoi get the risuits
claimed for the omBt. Conrrol erids, us it suy,
quite definitelv on the instruction leaflets 1har
come with the iubes, come ot at the top of the
rabes. Sereen grids, on the other hand, are
connecied to the 7 pin on the tube baswe,
i Reeeivers employing thes tubes do not work well
[ when the connections to these grids are hattom
side up.

redn e 0y

double the spucing J,n(i if at the sume time weo
fsor

| wish 1o tefain our original capacity we must
double the plate srea. in this manner any o
! denser may he made 1o soit one’s needs by multi-
! plving ot dividing by g suitable fuctor w= ihe
above example does,

If you have ditficulty [ will be glad to valeulate
an approximate eondenser for vour needs but §
l mmplore vou io pioaw LTy your own ingenuity first,

Midwest Div. Convention

sonivention commifiee under the direction
D, C, Faber »wd mn Mana;{vr H, ‘»\

un timely subjects will he glvan hy mnminenf
speyl itative from the Enuuo M-
pervisars Office will be present to conducet exam-
inations and afso {o diseuss mles and regularions,
ARRL i ing L. R. Huber. A
municaiis age f
i ai all pos
‘ hert. Tt
Voswhe will I'N"
, i the buurrl b t' Fllrem‘m\ will a.t.tr?nr.i :.md he
. pured to give mplete report,

Speciad rec i
send their o

~CM, Lit

o Com-

ible, £rva\urer-bwldm3n A4, He-
50 l-\pm'lf’d thﬂt inrml r v)umhv

Pt

to
e u post-card to H. W, kKerr,
Iowa, fur programs and par-
{ieudars, Prof, i Faber, lowa xtare Callege,
Ames, Iowa. will he glad ro get 4 line from those
who iniend being presend,

Diom't forget the dates, {ellows:
ilth.
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The A.R.R.L. Diamond Is the

Emblem of a Real Amateur!

The Leasue Emblem comes in four different forms. Its use by MMemburs is
vndorsed and encouraged by the League. Fvery Member should be proud 1o
dixp%a}: the insignia of his organization in every possible wav, !

THED PERSONAL EMBLEM. A hand-ome creation in oxtracheavy rolled
aold md black enamel, 14" high, supplicd in lapel button or p%n»l’*szd sevle
There are still a fow fellows who are hiding their light under o bushel Woear
vour emblem, OM, and rake your proper place in the radio fraternity. Tather
sty e emblem, $1.00, postpaid.

THE AUTOMOBILE EMBLEM. Introduced last spring, already more thin
=00 car < prnudix displaving the mark of the “Radio Roll -Rovee. " §x 2157,
heas iy enameled in gold and Black on sheet metal, holes top and bottom, Ste
cach, postpaid.

7 C(gdlll]

ize w= the lapel button, {or

cte. A1 00 cach, postpiad.

THI: IBLENTCU T A mounted printing clectrotvpe, the same
(SR %\, NManbers in any type of pr m&d matier, Urw.rhu\,\ cards,

THHL 2 JUNIBOT ENIBLENL You've taken care of vourself, vour car and vour printing. Flow
abow the ~hack wall or that 100-foorer? Think of the attention this big sold-and-black ornamel
mctal arblem will get ! 19 x 82177, <ame stvle as Automohile Emblem. 51,25 cach, postpasd,

Mail your order and remittarce NOW 10

The American Radio Relay League, Hartford Cann. |
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U1 DAt | | ForaSteady Signal

f-~ued quarterly, March,
September and De-
gle copies U =,
anasla 81 00 Foreign
\ L’H“ hseription

Amatenr and € oussiavz't‘i;zl ~
B3 v countrics, :

Radio Amateur Call Boek

508 So. PDearborn 5t O hxmée }H.,
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Send for Western Radio New 1929 Catalog
LATEST and FINEST, nationally known A.C.
sets, consoles, cabinets. speakers and accesso- g
ries at LOWEST PRICES. Catalog sent FREE wnt
GTF FEGUesT. 7

WESTERN RADIO MFG. CO., J

128 W, Lake Street, Dept. RO-4 Chicago

G fu eapacities amnng
to 0023 il - 0000 volte;
st R i, — 3000 yedts,

s ocay oo b Dnntshed
v obard rubber or orolite

AR R

Mewd Tor Bu

... || NATIONAL

s owalatle gu o d v — F200 cer ¢

o . TRANSMITTING CONDENSERS
oo wrgerzn cooof 5 P : "
National Co., Inc. W.A. Ready, Pres. Malden, Mass,

AEI LAY £ ST -2 H RIS
Cof Vi Blore [ersg
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Martin’s Latest and Greatest Bug

crearvew Y IBROPLE X

Reg. Trage Marks: Vibronlex, Bue, Lightning Bug S

h wg--~any
VT I’dt(\r an

bhandle, Naoi
. o fusy, nor
. 100 nlow—
fapanned Base $17 N A
Nickel-Plated  $19 buc just right.

Famous
Improved
Vibroplex

iTexdd by teng of
thonsands of
GDCiators hecalse
of  Hs wase and
perfection of
seading,

Fapantied Bace $i17
MNirkel-Plated  $19

Special Radio Bug
Kouipped with Hxtra Large, Heavy, Specially
Constructed ontact Points for $2
direct. use without reiay
ttemit by Money Qrder or registered mail
THE VIBROPLEX CO., Inc.

825 Broadway, New York City
“abie Address: ¥ VIBROPLEX " New York

PACENT

Puo Lateral

COILS

‘The complete line
of all stundard turn
ratios preferred by
feading laboratorics
and enyineers,

Vrite for informa-
rion and prices
PACENT ELECTRIC CO., Inc.
91-7th Avenue ew York City

RADIO OPERATORS WANTED

THE EASTERN RADIO !NSI‘IT(VI‘E van train you
auickly and thoroughiy beca
ODERN AND LIFFIC HN[ METHODS
’TH()R()U(JH INSTRUCGTTION under staff o
SED COMMERCIAL OPERATORS
M()i)tKN Al'!’\RAé‘}‘TQ |;;clgrding SHORT WAVE
SIXTERE HOOT.
THE OF DEST, 1 ST and [] \ln(_.(_.]sSQI ol
school in New Fn}éland ‘R{{( ()MMI-,NDI‘I) BY THE

iray or Evening uasua Ntart Every Monday
SPRCIAL CODE CLASSES
Wrire for ilinsirated Prospecius

EASTERN RADIO INSTITUTE
399 BOYLSTON STREET BOSTON, MASS.

Calibrating the Heterodvne
Frequency Meter
(Continned frawm puce L%

a final test, we can see just how close we eome to
WUXL on his next transmission, We shouldn't be
more than a bairline gway from him,

Now we're all set to give a chap his QRG with
some confidence, We listen in on 7000 ke, and
note what a nice whistle we get from the second
harmonic of our oscillator. Of course, {0 got th(‘
frequeney we multiply the 3500-ke. reading by
For 14,000 ke, we would multiplv by 4. in fae t.
it's a good idea {o put all three scales on our chart,
To measure the frequeney of an incoming signal
we tune it in with our receiver a little below the os-

T b

dateara P
4 »
L—g o R$
? -

- Cepdaplen plvelt et cucers the
hroadeast spectrum aud p!uw Yoo der the cogadnr high frequeney
setertor circuit, The harmenics of thiz awillator gre wseid fur

ealthrating the hetersdyne frequency meter,

FIGURE

cillating point, just as we used to in the old spark
days, and use our frequency-meter-oscillator as »
separate heterodyne, adjusting it vo zero beat
with the signal. If we want to know gir own QRIT.
we put the phones in the frequeney mmeter, starr
the transmitter, tune ourseives in. and read ihe
frequency for the band we're using at the time.
We may have tronble doing this on 3500 ke, if
the oscillator is not shicided, though.

The question of permanence and stability may
arise in the minds of sotne. No matter how careful
we are to build an oscillator that will “stay put,”
we still have to ennfend with that familiar phe-
nomenon which causes usg so much grief in our
trausmitfers — varintion of tube capacity, The
difference between the capaeity of the tube when
it is warm and when it is eold may eanse & varia-
tion of 10 ke, or more on the 700N-ke, hand, While
this is not, terribly serious, it does raise the per-
centage error bevond 1/10 of 1¢,., We could ig-
nore this effect if it were not for the fact that a
receiving tube on low plate voltage takes quiie »
while to warm up — sometimes almost an hour,

Any change in the fixed caparcity acrosg the va-
rinble condenser {wiring, tube eapaciiy, sic)
merely results in shifting the ealibration cirve up
and down the charg since the same iotal capacity
across the inductance will give the same fre-
queney. Consequently, if we know one frequency
which we ean alwavs check, we can very easily
determine the amount to add or subtract to our
dial readings io obtain the eorrect frequency.
This is strictly true only if our condenser is
straight-line capacity but ix close enough for the
others il we do not work too near the ends of the
scale, Right here is where our familiar “marker”

may You Saw It in Q8T — It Identifies You and Helps 987



wiations become useful to us, For instance. nght |
after we have calibrated our meter we measure
the frequeney of WIZ. Suppose the reading is 20
degrees on onr dial, At another time we find WIZ
i vuned in at 1815 degrees. Obviously, then, we
should add 114 degrees to all our dial readings to
wet the correct frequency. T'his may be an unnee- !
earary refinement to some of us, however, as the |
epror from this sonree should not raise the tatal
~rror hbevond 17 of 19, providingourmeteris prop-
+rly constructed and we were within 1/100f 1€,
wriginallv, so we are still well within the himits
allowed OF.S, However, il the dial readings of a
few “marker "' stations are noted when the meter
indirst eulibrated, the curve can be readily ehecked
al. any time, and if any appreciable ditference ap-
pears, a new curve should be determined.

it will be noted that the table has heen made up
for the frequencies which fall within the 350i-ke,
hand, with only a few points outside. 'This vhart
+an be readily evtended if it is desired to cover
more territory by illing in the missing broadeast
frequencies, i.e., MO-570 ke., 680-680 ke., and
»10-860 ke., remembering that to obtain the
proper frequencies we multiply the first eolumn by
4, the secoud 5. and the third by 6. A meier eali-
brared with the points in the table would give the
following caverage:

HHarmnne Fram T'o
I 0 saa0aeaasaB00606600 348G ke, E U.’U ke.
R R 73.960
0608 060060880000 10.440
e B 0 an a0 o Baa s £3,920

A more complete coverage could be obtained if
{hought desirable hy making the frerquency meter

cover from 3300 to 4950 ke, {HO-Uim. s:

Harmonie

3300
& Aol

|
<1.908) 1350 i
14,200 14800

The only blank space with the latrer range would
be hetween 4950 ke, and 6600 ke, Fhis* widening **
process shondd not he egrried ina far, as duplica-
tion of itequencies on different harmonies is likely
o hecotne confusing. ‘The latter range should be
helpful to those of us who are interested in bigh
frequeney hroadeasting, expeditions, ete.

Ab any rate. considering the case with which we |
wuh measure frequencies if we only take ihe time.
there is 1o exeuse for oit-wave operaiion by any of I
s in 1929,

!
!
|

.(.z.,‘

Are We Right?

You should have at least

two of them — one for
yvour complete 1928 ftile

of copies, und one for each

1929 jssue as published.

KEEP THEM

8 A UNIT IN &

QST
Binder

Nove the wire fastcners.
Linnecessary o munlare
Coples. pens and lies Hat
11 ary posinon.

One-fifty each
postpaid

A binder will keep your O8Ts always
together and protect them for future
use, And it's a goud-looking binder, too,

QST

1711 Park 8t.  Hartford, Conn,
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HAM-ADS

{1 Advertising shall perinin 1o radlo and shall be of
natnre of interest to rudio umuteurs of experimentets ia
Lbeu‘ pursuit of the urt,

<1 No display of any vharacter will be aceepted, nor can
~uu speeid tvpngmuhlml arrangeitiens, such as xll or part
capital letters be nsed which wonld tend to muke ohe tmiver-
freement stand oul from the others,

{4y Tue Ham-Ad rate is 15e per word, except as noted in
parugruph 1H) betow,

‘4 Remitanee in full musi sccompany ¢opy. No cush or
waniract diseount or agency commission will E wllowed.

51 ¢Closing dule for Ham-Ads is the 25th of the second
nth preceding publication date,
6} A special rate of 7o per word
which, in our mdgment, ie ot sly toew-commereial in
teeure andg ir placed aond signed by a member of the Ameri-
wuh 0 Relay Leugae. “I'hus, advertising of bona fide
=urpius equipment owned, sed and forsale by wnindividuad
or gpparatis offered for exchange or advertising inguiring
Tor spevial eguipment, if by a member of the Americun Radio
Helay Lesue tukes the 7o mfe. An artempt to deal in ap-
us N quantity for prodt, even if by an individual, is
pm' inl and takes the §He rate. hs
1 obr and 1 & apply to all advertising in thig whmm
i ‘l'u’dlﬂw of which rate Muy wovpliy,

will apoly to advertising

21 A'TF POWER for your set. the very heart of its performance,
For quetness DX ubility, Ufe-iong pmm’mence‘ absolute de-
peud.\blhtv. lowest ultimate eost, ho other plate ree even
avproaches the aehuevement of an hdison steel-: 1ll\alm¢- storage
{4 batrery. Bwlt panstakingly: every Jumt Pur cel, upset.
eieetrienlly  welded. enuine  Fdison B le«-trnlvte Our st
Aesombes complete batteries, construetion parts, euameled aerinl
wore, sihenn steel, Avaiiable immediately, filameni and plate
transformers for the new 866 recifier, vomplete plare power
anits,  Rectitier gineering  Nerviee, radw WRML, 4837
Kockwood Road. Clevelund, Uhio,

PMAGINT an otganization with over 4,000 elients m-.xtterﬂi
thronghout. the warld, all radiowixe dmle-rw. builders. EXpPrl—
wenters, hams. Over 850,000 stork of high grude reeniving
and transmitting paris only, o sels, Spend S.)UUU yearly on
our uwn experbmeiting, Curry Imthluz until ic passes oar teﬁt-
Stie hrings prepead over four poaods catalog, cnrcunt
W eekly data imore than all radio magazmes
uwl\q« "*’L W, 52 weeks—58 oU Sumple " Over 'Ihe \-.-Idermg
iron,” 32 page experimenters’ magazine—Y5¢. Full trade dis-
counig to fieensed hams and padiowise bnilders. We earry
approved 1tems mdvertised in radio. Windag Rudio Laboratories.
iblished 1920, Kent, Ohio.

S TEAL wde  reciifier aluminum with snll Jercentage
e mper stand more nuperage. last longer, square font FI 25,
1 UU F lements. holes punched wirh bolts and nuts, new
4 180, 17w ive, pair prepawi. RBest Silicon steet
cwi ro order UA-Ae Th, Postake estra, Geo, Schulz,
Cabnmer, Aieh,

vhe 1noag m“dcm desizus ;d are ~um>l|ed 10 et am- p,u‘m-niar
iequirements of the radio uri, lr-mmmtrer deqmns lur radio-
phoue oF € . Qur long experience in the designiog of speeal
purat i s vnur wuurantee of guulity und etticteny apparatus
We alvo build to order uny items desired. Literature on any

apparatos jorwurded on_request Fneall Radie Laboratory,
o b areen, Ohio,
Marshall 731 with tybe: 5.00, Dee.

50, motor-generator, 4y 110v—sUe

WaCTW

gereen grid
ibraplex %12 (W)

W, ”I‘Ll)—“\lm ¥ Teciver, prefer SE143 or w220, SkE1420,
IPA3. ulso wudion box =E1071. dames Thompson, 30 Ten-
broerk }‘iam-‘ -‘xlbany_%wl_\i‘ Y.

Telepiexas, transmitters. recelvers, % ibro-

mmers. 50 wutters, tithes, otor generators, dyna~
g nverters. Bousht, suld traded. Ryan Radio Company,
”"Hmllm,l Mo,
avy equipment of escellent cons
Lyenerst IJer'tm- o4 1500 valt,
Qo 21 TS vl 2 au-pe-req #i
g er-\‘\ hesler 24 42
fahot 127500 volts 55 watf. b2
KD cvcie 20 watts 5
W esltnghouse
pwller £15.00. 27,5 /800 volt g
for 700 volts spring alwpendpd
shirhtly used, gunranveed, 12 350
Wostinghonse 107350 volt ‘H\ With werer, panet, Wk, Filter,
W Literafure and fotos. =<hipments anywhere. Henry
HO1 Fast 84th Srreer, New Yok,
I oil—shortwave lver, trangnuakting pares and
tubex, power awphfier. portable phonesraph and elsetrieal
piek-up. Priced ro sell, Write tor fise, WOC R,

rietion, ball bearing and

Gith,
Holtzer-{
v seirers §
rr]nqmlffpr

. Twue machines
Followiog possihly
yvoit 1438 arpere 218

G hew
furenzie,

FOR sale—20 wart iransmitter complete, mounted an 24 ¢ o3
inch punel, Sepurare power and filament transformers; fllfp!\
Jewnell mdmtmn. metpm millinmeter, filament voltmeter. All
lnghe% grade R.CA, and Aeme parts, L ost over ‘ﬁu()ﬂ Will seil
cheap. A real bargain, H, V., Honyousx, Franklin, N, J.FEx-3NJ.

WANTED: 5, 75, wath tubes, sinte cundition and priee
Also any other apparatus pew or used. Wil buy for eash all
gurplug or ohsolete stork, Will esehange or trade appararus.
What do you need” Warren Watertan, 125 Madison Avenne.
Albany. New York.
SETLING out—1 P414 modniation  feansformer, $4.060. twe
wew Tobe 2 mid, 1300v working wvolinge filter eondens
ﬂ.za earh hv-’e LGiI0 tubes, 24,25 wwch, bew,

$ t model BB new U button microphone 8
%45 00\ one Federal double corl modulation choke, 4
rated abmn; 250 MA, Coronu portable typewriter, $15.00. d.
lu-c-rs. 300 . W 'mhmgrtm\ =t , dolef, 11,
FVERYTHING ia sloek, Wnire your ne
order. ruck bottown prices. Give us u try.
tories, 100 Grove acuse, W, Y,
SELT—eomplete tifteen- transtnirter and receiver, iifty
dollars eash. Photo wu request, (arl Leidholdt, Chippewi
Falls, Wise,
8Ty to 1925, Otferst

Snything mult to
WR(GE. Fueh Labora-

IR

Isrfpnrtq W9

'blfﬁ[_[.IER 0% fransmitting  condensers | wanted, $iadio,
150 West 22nd St., New 4ok, ]
AUDIO trausformers tepuired, 5100, push-pull $1.50 puar-

anieed. Andover Rudio Tab., Andover, 11l
WANTED—condensers, high valrage transnirtng, 04— (W2
Quenr’nm gap unitx, all sizes. Receovers, SE1420, 1200, 145,
1375, TP50E. 500, C'GR-TA. mtate full particulurs and price,
Manhattan Eleerrical Rargain House, 105 Fulton st., Sew
Yark City,
TELEVISION, Tnsuline Corporarion outht, enmplete with A
und DC motor, Univeraai dise, felevimion tube, afl unted on
heavy brass stand. two N340 nd Insuline Corp.
f\mpllher First &45 inkes it Parmater shortwave
rveceiver with tubes Hems mmmurnpd uenmf
West Side Serviee ‘lmwmhwlle.

T want a u uqeﬂ I M 'n-H CNTTNL Do 11 g Gondition wo
able m price. Write e what you have, WESW, D, ¢,
Righee

Slasi.

OUS rectifier or motor, $10, 1. Giecrae, Dike =
Y.

Duukn‘k
bELL—A_em tl‘d.llﬂ!l‘\lffpl". eumplexe e
supply, Pilot 2 step receiver, tubes for both,
SELL—two Amrad Mershon condensers.
transformer, £4.00 oke ¢l enryv AN); radto tre-
quency choke euil, wuetic modulatar, .00 o~ WArt
5 00: Murdock antenna switeh, §2.00, Raymnnd Fiedler.
127 Lexingtlon St,, !} Aw retce, Mass,

BARGAIN—omplete 15 watt metered transmuatter jor sufe
with receiver, both in good enndition. Station WODFR und
WOFXS, Write for nF aile, Firsi $15.00 tahes cowplete outhit,
wavemeter and all. G, 12, % ehater, radio siation KaAt Slan-
hattan, Ransas,
WANTED —asvy
1PB00 or IP301,
St., New Yurk
SAY O)ds, wl-y not give TOUL BUY Wi
W2BIR's hook and eye
1y serew 30c each, 516
Pimkpaid east. Mississippi.
Nutley, N. 1.

nm‘rnphnnp

standard receiver MEL143, SE14.
Mtate price, eondition. Pr’mfwwm, IL. Albanv

% i by putting m
Seresy hut E*liv.\mzed Sturnbueklesy
1€

S u.w k)»)c.
W ‘)RIR b,

..uhghtliyiu(eyd_“m"
wranteed good rondition, (043
. ‘o‘\'ﬁ-\l)‘

SELL uvanas -
U X860 slhightly
uational transm.
FOR quiek sale; two Crehe
tion, £40.0 each.
Wise.

18 wets Al goils. Purfect rondi
ver., 453 8, Park Ave., Don du Lae,

HoOB.:

T'F transiormers 250 watt, TO00-70-500 eqch side. l‘mm
Lory, unmuuuted, 13 Ihe. $5% 75, Adjustable wore chok

B 1A 88,75 W e for ecomplere lists, Kadio
1arwe Sales € ummnv Jrange, N, J )
SELL — ned fone W transmitter, Jewell meters,
tube rectiiier. ver

new.h amplifier, and complete shorfwaye e
‘hundred mile {one world wide code S60, Uine

included, five 1 E
LBl WERLzD, £30. Harry E ith, skow-

2lightly used
hegan, Maine.
BARGAIN, 30 wate tran<itter. W ith mereury are, Ko
aud parts. L{ P Brewer. Oskaloosa, fx,

Wi Prices on Prnted Call

waut them WHLPY HINDS, ]‘) \

FOR sale — Lzrlu:-ml I' lecitie 24 1400 volt dynamoror mp.{bie
of supply plate current to two 50 watters L. ' Migmon,
sehout of Engineering, Ailwaukee, Wise. WOE AT,

R day You Saw Toin @7 — [t Identifies You and fTelps Q7'




SELLING out —— list. WOFEW, Creston, Iowa.

TRADE — Faro M, G, 3()(30 P 110V 680 eyele
wotae repair, ior 1TX852 in Al shupe
{lomn. ssaaophone new, \wlb case, for
Sux cost 3175 WIAID, Covington, hy.

B000 v it 6000 Watt double
i0 Hp, -phase dri 25.00 compie
bmrmz mowrapnpmt L 110V, LY drive
w, ballbeanng mnmr;z.-nsmfnr oy, 1 driv

Rotary Spark Gap 110V, D! drive $45.00, 1000 Vo
Haeo 1-phase drive $75.00. 750 Volt ‘att

Klectrie '"DTUI‘“I-'!'!@I‘Q\‘”"!‘
100 Watt generators §3.5
repulsion induction motors
JUV, LI to 110V, AC, $3
hlgmpnr generators. tueey ity hlecmc. 1104 Grand Ave.,
C'hiea

200 watt needs
elody stare model
H4A khyhﬂv used,

commutator  motorgenerainr.
W) Cyele
24

,m’“ Geru-ral

400 Voit

s §3.50;
rters

OR sale — (rebe | RIS, guurauteed good as new. Price
50, Ted T eitzinger, Cleartield, Pa,
CHORE  supplies: - OH IDO\IA-— = 50H, 150MA
I)udlo-\\mmd—~ 30H., - Umxble—m:l
S0H, 1007\ — %18 Pnre e nppet-
mutvnt ajuminum, ('ut and drllled comuleto Per ynir ixd —

So, x5 — ze, 1x6 — tle. Kxtra Heavy: ixd — $2c, 1x5—
1314e, Lz — i5¢c. e inch wide fead sirip — Do per oo,

Aluminuw - - ifle. 14" Heavy eapper-tubing inductance: 3’
diameter — {0e per turn, & 7 e, Special waiafacturer's
fype & 400 Volt «Working) Filter sondensers — 47¢,

aud.

rransformers — $1.65.  Aevcurate Cavemeters,

.,

Meters, £5.00, $8.00, \onct fnr - M alliam
Hamson a5
PARTS for that transmitrer or rec Prf’ QSL eards? ite for

catunlog, Woebler Eleetrie, Y032 W indom Ave.,

WOREU

PANEL engraving — hm--w workmanship on rxdm Iaboraiory

?IJpararun Reguest price list, .\, L. Wondy, 19 &, Wellg St.,
“hicugo

WANTED, one Awmrad 1000 vuit & tuhe, i«
gell, plesse sommunicate with 3, E, Flye,
Me,

36, Louis, Mo,

sne having vne io
artheast. Harbor,

%RRL sw e et smblems shonld be \snrn by alt Lesyue members,
‘Fhey are rellow aund black 57 1 87 diamond, felt lefters and
broidered gymbol. Only $1.00, \1nnev arder or currency only
wred. krie Bobinson, 135 Jetterson Road, Webster Groves.

wera, Oiher
b. Decker, ind.

i U\H PUJJJ_' id hmed pla.tp
December QST Puar two 11X210 or 1

frnm:mmer.
(! ik 3
fe {1X381 tube filtered piate fanpply. <

page 13,
10val; 60

i
nbes,

0J. Hal S, .\ luaru' e, W4TS, Canton, I‘n.rfh Carolina
seefully selected for maximmum anipus, Y our
iafacrion  suarantesd. Y meter band, $17.50.

G0, WODRD, Hollister, Edwardsville. Kangas.

wolling ont — 1929 SIOPA, 550 voit d.e, powerjack,
FOreen gmd receiver, $75,00, Individual parts cont ore, Wirst
money order vakes i, W, M. Hicks, Oxtord. N. €.

ANT 3 phaw mereury are. mell 1250v batteries. Lisi. Grote

{ISED parts ; Bought, suid, eachanged. List, w»9CKA, Corwith,
fOWH,

motors each $45.00, 350 Valt, 150 Watt new General Eleetnie
motor generators direct connected to 110 Volt, 80 Cyele 0
R.P.AL single phase .( . motors, with field resistance,
27.50. New !y HP, General Electric :aud W
YVelt, 1750 R. P AL ALC otors $8.75 each.
vamuble speed motors for 110 Volt Alternating Current §7.00
exch, & fimited numuber of each of the ahove items. Also many
orhers to 3000 volts «ll sizes. Write yvour needs, blectrical
sSurplus Company, 1911 Chieago Ave,, Chicago, I,
{‘RA NSFORMERS — 100 Watt, 110 Volt, 60 Cyele, 750
Volte euch side venter. 744 Volt Filament winding, Will operaie
one or two 210 Tubes, 25, We will build that " Hard to Find "
‘Pransformer. {‘hoke or Cnil to ¥ our Specifications, Scoty Coil
& Transformer (o, New Albany, Missicsippr.

SOLD ou trial, guaranteed crystals cowplete with holder:
meter £15: 42 meter 200 160 meter %12, The new JU00 v
Rectobulb 1) prepaid; new 1'Bi's 95e: 499.6% alumigum 700
& =q. ft.; Sangamo H000 v. (02 ennds R 40 ]n\wll Thordar-
son, Leaech, KEL., Ward Leonard, signal 259 off. Flechtheim
and Tobe 35%. i buy, sell and trade Henrv s Radio Shop,
WIARA, Butler, o,

SELL or trade, 84 meter power crystal, syne, new AR N fifty,
new Leseh relay. REL 210 transmitter, new HEL wavemeter,
eomplote SAIL mereury are ouffit, uther apparatus. W aub
iransmitting $ubes, transformers, snid condensers. VWUARA,
Bautler, Mo,

SELL: Thordatrson 80 waif hlame-m, ransformer $5; Radlotrnr
V203 only eh;rhtlv used 2 50 R 3) watt sockets &1
dewell type B4 (-5 F8: tyvpe 0-500 §4: type 74 0-15 34
Aeme double 114 henry choke 54, A. H. Lelpkp Jackson, \1
SELL, 1000 Wwait trausiormers. wuaranteed. slade by .
100-2200-4400 each sde center tap, Used hy € ‘ornell and
broadeast siations, h\\ ill run 861, ¥, G. Dawsout, 5740 Woodrow
Xie

1000v fiseo MG, wieeds sute repairs) tor a gond 852
Have a new cfam- ‘model C melody BdXUphO“F‘ cost BLTS. Wi
trade for UV204A in Al shape. WOALD, Covineton, iy,

h
mghomv i10
television

(,\‘»'

|

SELLING oui— 17 REL soeket, 307.50
LX203A escellent condision, AMX) watt Seme plate
rransformer 3000 and 2000 voli center 5.00, 30 wat
Acme flament tr'm_mrrner 1 and 12 50, 150 wart demi
lament transformer 7.5, 10 and 12 W0, wrids mren

driver with Weston n.m:ls-l 301 tive milliatneer eovers from

$.50, 0008, 3000 volt "*'mable condenser
Cardwell condenser rwo for §9.00
watt 15“00 chm
50, Wesran, -} 6, 15 volr i
key. £1.75, Jpann PRO.
18011, \\'ﬂ?}'

5000 and 10,000,
heavy € lapn Foay

i
Y ant 200 vmrf 500 or “HH
R.

L

X250, §6, }.‘“lu. %
210, 00015, 3%, .i)UUZd bl)
Plate iranstormer 150 and 20
812. Peerless dynamie spenkers $00. Utah 530, . Hollis, mz‘
Mary's, sharpsburg. Fa,

Q R A SECTION

50c straight with copy in foltowing addresy form only:

WEF(—%, ¥night Hamilton, .6 Bay Strees,

Porsdam, N,

TRADE radio parts,
wuns, katon's, Ulney.

uuphee hiagazines, slectrieal books for

CENERETORS 7000 vair, S _ntupere Lsee with 110-220v
motor ™in less than 29 hours, £75, 1000 volt, 4 ampere ¥
sENerator. 1800 volt d.e. Jewell meter $17. 5 mwpere
fhern acouple Jewell merer, $7.50, 15 valt &.e, . 0 meter,
50. Uhordarson 12 volt slameut transformer %750, 110 volt
Hradlowmf £ 00, RCA inductanee, (002 Kar condensers,
and nther surplus afrer changing over to storage es.  Above

prepaid, La n\uh order WuRBsP, A1 H. Ensar. Qlathe, Ransas,
VOHR saje — =il factory wired fwo tube giol Hound_ the.
World. With 4 short wave pluging and XY coila for broadeast.,
First offer $30 takes it. All in perfect condition. k. A, Sehwarze,
Hrownton, Ainn.

8L cards, cartonis, stationery, iuesy
Cranesville, Pa.

Munks, H. M, Seiden,

ol ca Lo eolors, tew ¢F sienuis. ELAY per huisired. Free
~amples, WRITY, 257 Parker Ave., Bufiaio, N. ¥,

FOR sale — complete tow power ohone iransmmiter, also used
TransnuLter patTs At hall cosh, Write for Hss, WOAEO.

FOR sale — WAAAJ trapswitter, d.e. wote — lois dx, Also
R- 4 14 speaker, Write W2AAS,

MOTOR, peneraior bargains, 750 * alt. 00 Wart, iwe

ke ator new Senel Slectrie wmotar generators o

pected 1o 110 Volr., 60 Cyele, 3500 R.PAL singde phas

Fay You Sas

i w ST — Tt Identifies You aud Helps 87

WIMK
AR.R.L.Headgquarters
K. B, Parmenrer, Chiet tp, " rp,

The follow walte and personal sines Lelong o
wembers of the AR R.L. Headguarters gung:

it}

WiAYL H. P, Wastman “wa.”’

W1BDT F. &, Handy " fb.”
WIBHW-WIEH K, B, Warner “kb."”
WIBMM-WIFL G, 1) Zeserve “dm®?
WIBUD A, i, Budlong "bud."”
WICFI-WISZ 1, J. Landy "
WLES A, AL Heberr ab.”

WIKP ¥, (1 Beekley " beek."”

VIPX O, G, Keneliek ok

W 182~ W 1817 ¢ ) Rodimon “rod.”?
1. R. Huber "on.”

R, 5. Hull “rab.”

P



To Our Readers
who are not
A.R.R.L.
members

R JOULDNC you like to become &
\?’ member of the American Radio Relay
[.eague? We need vou in this big organization
of radio amateurs, the only amatcur associa-
uon that does rhings. Erom vour reading of
P, you have gained 4 knowl clcre of the
nature of the League md what it docs, and
vou have read s purposes a5 et forth on
page & of every issue. We should like to have
vour become « full-fledged member and add
wour sztrength to ours in the things we are
undertaking for Amatcur Radio. You will
have the tnembership edition of QST delivered
at vour door cach month. A convenient appli-
cation {orm is printed below — clip it out and
yuail it today.,

A bona fide inierest tn radio is the only
essential gualiilcation jor membership

AMERICAN Rapto Rernay Teasur
tHHartiord, Conn., U, 5, A,

t hereby apply for membership in the
American Radio Relay k(‘aguu. and enclose
8250 (53 in foreign countries) in payment of
one vear's dues, This entitles me to receive
ST for the wame period. Please begin my
subscription with the ... . ... . issue, Nail

my Certiticate of Membership and send QST

to the following name und address.

L S T T T T

[0 vou know 2 triend who is ulso interested in
Amateur Radio, whose name you might give
us so we may sond him a sample copy of QST?

Thanks

For Your Convenience

25178
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P.T. 537 ROTARY GRID CHOPPER WHEEL
FILAMENT RHEOSTATS MODEL P.X, 1638
and Contact Brush Model P.T. 1642

Rated to carry £E5 amps.
For nse with W, Viewum Tuhe Transmitters,

AN absodute peeessity tor the oontrol Gives 100 per c-at modulation since aacitlation can
o 1Y 3, J03A. M, A and O V. he «uumlm v wtarted amd stopped at audin fre-
w5 iditting  Lobes Laed 217, yuences obtained can be saried to anv
FTAL 010 and VLY. 1031 Recuiving ddesired mtc nging rhe driving thotor speued.

L uhes. fomplere with staft bushing tor 5-(6” or (¥
motor shait. When ordering ntenvion size waated,

Speciul $J.TH ea. Special $1.28 ea.

VARIABLE PORCELAIN LOW-LOSS
MICA CONDENSER SOCKETS

MODEL U.C. 1819 MODEL VLR, 542
Capacity L0001 to (005 Mid. For use with (LY, 202, 216 and

VXL 216 and 250 tubes

1 Ahica ¢ ondenser which may be vasied
i aceoant of its Jow ~pecific indae-
a

SOt TEOHSEY TTAID 5wk I Y0 A leax ik
‘Ol VS Capaciiy enrve ixoa strawht hine. i
has o very dowwe el e inse b'sed as a grid, tar Short \\ atrt ey
antenna, o senomdary TInmng ondenser., adapted to the bﬂ\P tubes,

LISt

§5.75 Special $L.78 ea. Special §0¢ ca.

Dubilier High-Voltage Filter Condensers

i Newest Tvpes, Nos. T2 and 90%)
7S are (esperd rom 3 1o 3 ] rated vajue, this ssairing a sordy, seientifically desined prod-
delv saparated soldering Ings are pravided to instre long leakoge
nd packed in 1ndividual carron.

These Dubhier Witer Conde
aer, tar excelling the dvetane
l)dth and to tacthtare neel witine P b comdenser buaand gew

TYPE No. 202
Rated D.C, Working Volitage 400 V.,

TYPE No. 903
Rated D.C. Working Voltage 600 V.
Capacity: ¢ Mfd.
List Pric Wern oo .. SPECIAL 9O€ ca.

Lapacity: b Mid.
tist Price £2.50 v, ... ..... SPECIAL T8¢ ea.

Capacity: 2 Mfd.
Fist Price 83,80 ea. ., ... SPECIAL $1.6% ca.

tapacity: 2 MEJ.
tist Price 8 L50 e, .. ... SPECIAL $1.0% eq,

Capacity: ¢ Mfd.
List Price 805000, . ... SPECIAL $2.85 cu.

Capacity: 4 Mid.
List Price 55,30 ¢a. . ... SPECIAL $1.05 cq,

FILTER CHOKES
20 HENRIES . 250 MILLS

wont for oheaining « pore L4 note for vonr Trausmitter, Also can he need

Vittng heavily inaudated, New and packed in iudividual cartans,

SPECIAL 82.50 ca.

LLAST MINUTE SPECIALS .

"smouhpn — _‘ugdd A, P.nis Li
; <.

SPFLIAL

BLC AL UTni-Reciron Pos
: BRADLEVRTAY
wine Black Rakelite ta
MY Astoplane e

orron Rectifnvineg T hes {Tvoe T.
aode ilnmmu i, .\urnmdnc 5{ (0 vnlt) list &
are lranqmttmg

Wer amDitying anher o, ..., .
Western Plectric Fyne 0%, Filters ... ., B8 G Ea0ED080RO000650000530

AMERICAN SALES CO., 19-21 Warren Street, New York City

cost S-}’ [N

Py Y ou daw it in Q8T - - I Idenofies Yo and Helps 57 a3



Whatever you want to

methods, apparatus—you will find instantly in

1iompiele Preparation for

1. Electricity  and .
2,
3. nd
€ ircuics
4, and L[;pii(‘.a.tinn. of
YVacuum Tiuhe
5, i'llnridmnnrai Uirenits  Fin-
! nm Tube 0.
6. Sladulating S siems Em-
ploved in Radio Broadeast-
Ty
7. Wavemeters, Plego-Tlectric
Oecillators, SWave Traps und L.
ald Swrength sleasaring
»paratus
&, arine Vi
mmulltten [

Examine It Free o NosTRAND v e T T

Never before fas <o complete 3 @

phntngrdplm i

The immediate q ms
has aiready
To be atre
order ar ance, T
amination, Pav or return in 10 day

mnl s unmme!v illnstrated with
There are 700 pages,
bound in tiexible Mhnkmd thar is extretnely durabie,
lnable a handboolk
nd large edition,
dthout  del.
vt for jree

know about RADIO—principles,

THE RADIO
MANUAL

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

Edited by ROBERT S. KRUSE, for five years Techni-
cal Editor of QST.

The new procedure adopted by the International
Radio Telegraphic Convention was effective Janu-
ary Ist, 19290 THE RADIO MANUAL ~ords
i u»mpi(.telv Department of Commerce examina-
tions for operator licenses were changed the first of
the vear. Only THE RADIO AMANUAL presents
all the material to meet the requirements of the ques-
tions. Progress has been steadily made in perfeciing
radio theory and practise. THE RADIO MANUAL,
since it is the most up-to-date volume on radio, is
the surest source of complete und accurate informartion
on all points,

AComplete Handbook of Principles. Methods. ipparatusjor
Studenis, Amateurand Commercial Operators, Inspeciors

Government License. 16 Chapters Covering

0 Broa«if‘a&tmg E-qmp- um text book Asse ripcmn
ment including, tor the first d cirenit diagram of
time in any text book, the Wasti 1T *l\per-

complet

euuxpmf-nt of heterodyne
1

Western 8 Kilowatt 6004
broadcastin: smitter 13. “Marine Tadio
used in over of Ameri- LCOHS % tion Find-

can Droadeasting ions T

Are  Transmitters including 14, The Hnw)npmenr
description of Federal Ma- e Shotr  Avave
rine 2 Kilowatr Arc Trans- Complere dets P
witter Type AM 41‘—1 alsn 1ction, .'_’;1.51':9,{1::)\'1 aned
models ‘K" and " Ticenses

of  Ama-
Appar

Spark  Transmitters inciud- 15, adio Laws :
ing description of Navy tions of t
Standard 2 Kilowatt Traos- natinnal

mitter Convention,
Commercial Radio Rereivers all jmportant sertio
and ated  Apparatus 16. Handiing and

including, for first time in Trafhe
Order On This Coupon

¥ 1

N ; & Warren St., New York City :
a

ngix i Send me THE RADIO M A~N’T]‘AI for examination, &

1 " Within ten days after receipt § will mrher reuurn

{ the volime ot seud you M.Uu — The price 1u full, 1

i

‘ T X T Sy P i

] TET4-20 1

: Stoand Number. ..o oo i P 1

i i

¢ Uity and State. ..., Heavaasasonsassnnssnas i
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You have been waiting for it!

Aero Kit
No. 52

NEW HIGH-POWER

¢ XMITTER
150-Watt
Amplifier
- 10‘.’5’5%'8T§§§ 00M.

works with a high degree of efficiency as an
amplifier., With two screen grid UX-860
power tubes in this arrangement, it requires
no neutralizing. Hook this unit on your pres-
ent oscillator, converting it into a 1929 job,
with ample power for ham usc.

Power supply delivers 2000 volts at 250 M.A.
Employs two of the R.C.A.'s newest recti-
fiers, UX-866. Due to the construction of
the UX-866, unusually high voltage may be
applied safely to them.
Kit No. 52 — Includlnz}i the power
supply, but not including tubes.
ListPrice. .. ........... ..., $259.00

........ $114.00

A

The first high-power amplifier to use the
UX-860 screen grid tubes. 1929 In Every
Detail. 150 Watts of Pure D. C. Signals
with a Stability Which Has Caused
Favorable Remarks Everywhere. Flexi-
bility that Fills Every Ham Need.

You can_use either two UX-852 tubes when
using this new Aero Kit No, 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. For those
desiring a master oscillator system, this unit

New 1929 Receiving Coils

New 1929 Transmitting Coils

In accord with 1929 2
practice. First usc of S\

plug-in coils for high
power up to 15 am-
peres. Heavy alumi-
num carries 500 watts
safely. New material
space bar supcrior to
glass. Many new fea-
tures. For use with
440-mmfd. condenser.
Kit of 2 colls with
plug-in mounts, 9.6
to 27.0 meters,$15.00;

Designed for the noew
amateur 20, 40 and 80
meter bands, for use
with .00003 conden-
ser, including plug-in
base with new design
adjustable space~
wound primary.
Complete Kit L. W,
T. 13, 3 coils, $12.50.
ingle coils — 8.2 to
.6 meters; 19.4 to
.5 meters; 40.0 to
.0 meters; 75.0 to

0

P

86.0 meters, $4.00 14.2to43;also 31.8 to
each. L. W, T, 100- 90.3 mecters, $15.00,
P, Plug-in base. $3.00; Single coils, $5.50,
.00003 Condenser, without Bases.

Plug-in mountings only, pair $3.50;
Plugs only, with nuts, pair $2.00.

New Aero 1929
Listening Monitor

Now a real necessity for every “Ham”’
Are You Working in the Dark?

The Aero Listening Monitor Box virtually turns a ﬂood-light on your transmitter that you
might accurately know your station and not be a cripple depending on the reports of fellow
hams. Is your note pure D.C.? Do you think it is or do you KNOW from your own observa-
tion? BE WISE! BE SURE! and BE SAFE! Secure an Aero Monitor and be able to check your
own note. Take a tip from Q.S.T. and don’t drive your Lizzic by Watching the Ammeter, but
know the road and keep the supervisor away from your shack.
The Aero Listening Monitor is a completely shielded unit, including filament and B supply and
operates with a UX-199 type of tube. It is contained in a golden-brown metal cabinet, 9
inches long by 5% inches high, by 23 inches deep, crackle finish, It employs a stable circuit
and delivers a signal intensity of about R-4 or 5. The battery su{mly is thoroughly shielded
from the R.F.; hence no trouble from this source, thereby giving the operator the opportunit;
to secure a reliable picce of apparatus which also incorporates automatic filament control.
Shp. wt., about 234 1bs.

1.ist Price — Model M-29 — Including Dry Batteries but No Tube. .......
Send for new Short !/ howing new 1929 products. It is free to QST readers

4611 E. anenswoodﬂ ER@ m

Ave., Dept. 349 INCORPORATED

$1.50. This condenser to be shunted with a
.00008 Fixed Condenser.

st

Chicago, Illinois,
U. S. A.

ERD COJ

¢Aero-Call” Factory-Built
Short-Wave Converter

No short-wave converter on the
market is comparable with the new
1929 *‘Aero-Call.” Its advent
gounds 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 has
been found no general adaptation of
converters to the A.C. filter on the
broadcast sets, The new ‘*Aero-Call”

_Converters eliminate all these dif-

ficulties.

Model A : One of the outstanding
troubles on Short-Wave A.C. Con-
verters is motorboating. This is
caused by the fact that the convert-
er is pluxged into a set with an
efficient A.C..filter for the broad-
cast receiver, but when the con-
verter is plugged into it, the A.C.
filter system in the broadcast set is
inefficient for the oscillating cire
cuit in the short-wave converter.

This trouble is overcome in
the, New “*Aero-Call” Factory-Built
Short-Wave Converter by an aux-
iliary filter system which is operated
from a small dial on the back of
A.C. Converters. Simply turn the
knob until proper adjustment is
gecured and leave it at that ad-
justment.

Model D: In order to open up the
region of short waves for those al-
ready possessing a battery-operated
radio set, we have developed a
highly efficlent unit used to con-
vert or adapt your present D.C. re-
ceiver for operation on the low
waves by simply removing the de-
tector tube and plugging in the
socket a tube basc connected to
the Converter by means of a cable,
thus completely connecting this
unit to your present radio set and
power supply in one operation.

Model A and Model D Con-
verters are in small metal cabi-
nets— 5 inches high, 9 inches
long and 234 inches_wide. The
metal cabinets, as well as actin
as a shield, become an object of
beauty. They are beautiful golden
brown, crackle-finish. Ship. wt.,
about 3 lbs.

Model A for A.C. Sets....$25.00
Model D for D.C. Sets....$25.00
New 1929 Aero Grid
Choke No. C-250
A Compact Choke

Coil for suppressing
high frequency os-

cillations in trans-
mitting vacuum
tubes. rice $2.00

Aero Transmitting Choke
No. C-248

For transmitter circuits where
the short current compact never
cxceeds 100 mills and a maxi-
mum impedance is dcsirable, as
it presents a high and uniform
choking action over the regular
amateur wave lengths. For inter-
mittent service, such as C. W.
transmitters, it can be gafely used
up to 200 mills. Price $1.50

Aero Transmitting Choke
No. C-249

0. G-

$1.50, C-60, $1.50, C-65, $1.50



BURG

BATTERIE

BYRD ANTARCTIC
EXPEDITION

=

with Commander Byreds anfarctic expediioz
—  Ask any Radio Engineer”

Ere e e

BURGESS BATTERY COMPANY

MADISON, WISCONSIN




F. E. Handy, Communications Manager
L.. R. Huber, to Coms. Mgr.
1711 Park 8&t., Hartford, Conn.

The New Reporting Dates

A 3 annmounced Iast month. a chunge in the *messne
A month™ was mude effective March 15. Fach report-
iug wonth of aciivity now runs from the i6th of one
wanth to the Foth of the nert month {nelusise, repurls becom
g due to 8.0.Me from all who reporé on the 16th of
the month.

Tron't forger— report on  all sommunication work
arcomplished {March 16 to Apnl 15 inclusive) promptly on
APRIT. sIXTEENTH, und repori on the 16th of each
wonth thereafter if you reside in the continental {Inited
states. ‘U'he address of the section Manager is given on
page ihree uf each isante of N7, Closing dates in Canada,
Hawaiian und Philippine Islands and Alaska are being
arranged by the Canadian Genersl Manager and the
Section Managers of those Seetions concerned. Write them
if in doubt. The 5.C,.M.8 welcome reports from sl amateur
stations on the air in their territory, rerardless of whether
»r not the sturion has received uppuintmentis of any kind.
OF course it is understoud that those stations holding C.1,
appointments are required to report regularly to hold their
posirions,

A few reports were winiited this wonth due to the faet
that they failed to come through in tiwe from the Section
Managers concerved and therefore did nof weel vur new
date of cloping these forms — this in spite of the fuch that
al bulletin explaining the circuiustances and asking
ion in the emergency had been mailed to every
LD, officind. We are glud to tecsive no luany of the reporis
asx did come through ou schedule and hope to xee évery
Seetion represented 109 in vext QST Be sorr that every
individual report is trnaded to the Section Manager an time.

Expeditions

&/ TALT'ER A, WNIGHT of WICNA just set forth on
‘/ a three or four monthe' trip ax radio operator on the

Yacht Peary, W PCR, ‘Che trip should be interesting
ae the veal ohjeet is to hunt for a » Pream Island™ some-
where in Pacitie waters. Newpors News, Miami, Havana,
angston, Colon, through the canul to the Mexican west
evast atd g visit o sunny California ure all included in the
program. Unfortunately most of the two-way wock will be
sonnected on Lhe regular ship-shore comuwunicaiion chan-
nels, Plenty of receiving eguipment has been tuken along,
far long wave, broadeast und high frequeney reception.
finight expects t0o make 1 study of sigoals in the 7000 ke.
band and will be giad to fisten for any of the mang.

WEBS

THE Yucht Coraegie of the Depariment «f Wesenech
i Perresirinl Magnetism, Carnegie Institute of Washing-
ion, w neuring Papeete as we write thir report. The
monthly radio report dated Febriary 27 came forward via
hoth WIBCA and WECTS to WIMK,

*Things are going ine this month except for cecasional
freak radio weather it the 11, 5. A, Signals here have been
sinply great in comparisun with the dead periods of the
months just previous. However, we Luve had some inter-
frrence trouble since the tirst of the year,

“Tell the gung to lay off sitting on the key during rush
hiours. We now have wschedules with WIMK, WiXV,
WIRZ, WIBCA, WIDFV, W6ALl, W&RPC, W6CIS,
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m2PA and KDVS,

Other sbalions worked recently ure
W30V, WO HA, WBALIN, WaMT, WOCLY, and W8CGITT,

“WOCKQ tried a 14 mo. tesi with me but | was unable
to hear him. 14 me, signaly not being very good as a rule,
We have about 1600 miles to go tu Tahiti and hope to
stop for a day at the island of Amanu on the way. We ex~
peet to reach Tahiti in about two weeks, Now having hot
clear tropieal weather, Fverything connected with the
expedition is going fine. Alany thanks to WIMK and all
the other siaitons thas are su willing to help us ous, See you
next month. 73. — 1., A. Jopes, Radio Operator, Yacht
tarnegie, WSBR.'

WiIXV csinblished econtact with ‘WHBS upon leaving
Cullao, Peru. bound for Tahiti, Rewular schedules are
maintained Sunday, Monday, Wednesday, snd Friday
at 8:30 p.m, EST (0130 GCT of the [ollowing date). WSRS
is still in daylight ai this hour and reports rignal strength
equal on W1XV's 7 aud 14 me. transmissions His 9045 ke.
frequency is usually QSA3 and incressing Lo WSAD us the
evening advances, Inasmuch ss » great deal of the tratlic
is bound for Washington, WIXY keeps revulur schedules
with WRGT in Washington the following mornings at 1400
GOT, WIMK-WSBS traffie iy regularly forwarded to
Washingion W3HL on the enrly evenings of the day follow-
ing WSRBS schedules,

WFA T— WFBT

Puring the month of February W1XV has maintained
regular schedules with the 3.5, Eleanor Boling while on their
second trip to and from the ice harrier, The Beling, WFAT,
w nsually easily readahle on its 3800 ke, frequency until
1230 GOT, WFA'T is now making the third and last trip (for
this season) to the ice barrier, W1 XV used the 7 me. band
exclusively for this eommunication, srheduled for 1145
GOT,

WOBEZ handled some Byrd traflic with WEBT February
17, relaying the New York bound iuessapes wvia Ohio
WRCPQ. WIOEGU repurts evnsistent contacts with the 5.5,
City of New York, although these have not been a daily
oeeurrence, He learns from operaior Mason that the land
base statiun now in process of eoustruetion will be » dupli-
cite of the WEAT transmitter. Messages bave beea bandled
congistently for the expedition. In addition to the limited
time spent in operating due to work on the base siation,
~chedules are being cut down somewhat to suve gas for the
planes, Na oiher reports on Byrd econtucr were received
this month, We note in (he Daily Colonist of Vietoria,
B. C, that V ') had a eplendid contact with WFAT
during the mouch, however

TEST U'SDA and @ I"\I)d are ithe weneral oalls of ine
quiry used by the siations of the Llepartment of Agriculture
Wet, which has Leen organized by the A4 R.1., This net
functions once cach inonth among twenty and odd eities
all over the Uuited States. Since there ure not a yreat num-
ber of USDA stations, und since the iraffic work aiaung
theiu takes up sll of one evening with no fime tw rpure,
everyone s urged to refrain from auswering the calls of
TENT USDA and €@ (/SDA unless Lhere is urgent need for
contaes, Thanks, OM,

WEM operates on 7400 ke. ingtead of 7300 ke., ay wmany
amateurs suppose. There iz no marker station at YR00 ke,
and therefore it 13 necessary for each of us (o be extra
eareful about slipping above (in kilocycles) the himit of the
bund. DHE (Nauen, Germany) on 7322 ke, inore ne:rly
warks the boundary off amateur territory, Wateh vour fre-
quency !




Improving Your Operating Methods

By E. A, Hubbell *

of subjects ou v hich articles would be w
ideranan in connection with our affer

rhia month. In addition to the:
ve the greatest value of tho

g oe §2,

Our ofier is good throughout the remainder of 1929,

raving praciises he reo

Last month we invited conrributions on every phase of amateur comm e
med. The ariicle
JMarch
articles receiving & goud po:
iy in for eonsideration each month, has his choice of (1) a copy of the Radio
Amareur’'s Handbook bound in algerian, (2) six pads of A {.R.1., messape blanks, or

“ir, Hubbell diseusses present-day cperating eonditions in our 3500 and 7000 ke, bands and suggests the use of
np-to-date mtelligeni methods of operalion to increase the amonnt of n»ﬂ,isf'wmry 0
wquentlv the enjoyment in general amateur work, We hope you will study it a
mmends. In all classes of operating work, umverssl yuderstanding of abbreviations and
syatematic procedire is wecessury to secure superiative resalts, — Eptrok,

tior wotivity, suggesting & wide variety
stesented herewith is the iirst to vecelve favorable
and iz unquestionably the prize-winging article
on in 87, the author whose arlicle nppears to

(31 500 A.R.R.L, log siieets,

nmunisation possible and eon-
adopt the understandable time-

IIE to the changes in Q signalg, the large number of
new haww, a mixture of commercial operators.
and the lack of using a good book on standardized
aruateur procedure, the uverage ham QS0 js &

nash of old and new () signals, individual preferences in the
matter of abbreviations, and hsif-understood eommercial
methods, Yes, it's really as bad as that, enasidering the
average hatn, [t may not be his fault, if be bas read the
ham's Bihle for a couple of yeurs, invested hia dollar in the
Handbook and listened {ntelligently. yet, with the example
sef by many inexperienced operakors
Lish habits making & QSO a puszle, rather lhzm EX frwndlv
sontact for o good ch%t

‘This system 1% not sfoall in Jine with the 1929 ides of
sthmency, Why should we have to receive with a copy of the
Tasy €} wunulu af our elbow, i «i of memorizing the bunch
Himply hecause many amatenrs
refise vov se che new 2 signals, [aziness, perhaps, accounts
for i, bnt mostly 2 geoeesl werdin of all of us, making any
change lengthy, ¥ know of ane ¢ where an active aumteur,
nperaiing ot 3M0 ke, refuses Lo recopmize the new ) code,
He will gel oyer it i time. uo doubt, but meanwhile his
stutitde dopan’t make a4 QSO any mors (-ltuuydblp

This poar spirit just tukes up a bivtle more precious time.
and wndeed. most of cur ORV i3 not so much due to the
number of stations on the alr, as i i to the amouat of time
Fagh one takes bo put his weay sernsa, The way to help this
ta 1 follow standard prnr-r‘r!ure-, making it unneces=ssry o
ceplain over and aver axain whaw should bave beea under-
wf the tiest time, dor instanee, if all CQs endd be cut
¢n to the three and three rule ¢ all CQ three times, sign
fhrm-\ times and repeat thres iim the OQRM would be
much ipssened — and (8Os would be easy aud  more
tmerona. fei’s get together on a genaral plan for amateur
contacts, messaxe handling «te., based on the Rulea and
Regulations,
Ve think ¢
val. Howey
ferent oondi
AMR.L. pro
ainsteur who perhaps S5
a4 day needs N0 espesial Mn—-ml au “111 use the fnllmmnz
procedure:

CHR MAG FY ROCKFORD ILL WOFRRU AR 151 FEB
w70 RADIO WasRE OWEN W " ()
WUDND THAT YOU HA iV RCA ('V204A FOR
SATE STOP CHAINDLY IFORMAYION ON
CONDITION AND PRICE & I'I)P REPLY ViA WODND
WONT.Q WanLD WOERU SCHEDUTFE ROUTE ST0P

MY V3= WG

of enismersin} procedure ay being a good way
commermal proeadure i adopted for dif-
thnn alnatenr xsnrk We st Bunpt

GENE WOFRU Ar™

‘I'ne italicized shhreviagions are not alwaya spelled ot
in the original mes<ave hut should always be required of the
sender hy the originating operator, [t is best to ﬂpFll ont
the punectuation, a= “PERIOD”, (I
Quotation marks are puk in by the nse of “QUOLE" and
CUNQUOTE”,

Wow for the gpeedy hoys. These are the tratfie stations

# AR L, Odfeial Observer, WOFRLU, 227 North Fourth
mtreet, Rockford, Ilinnis,

i

who handle six and more messages in titieso mivute sehedule
periods, The form iz a bit shorter than the ahove, since a
number of abbreviations are left out, Here is the shove
messuge in the shorter form.

"HE ROCKFORD (LT WOFERTT 151 FEB 26 RADID
WOARYK OWEN WIS=HEAR FROM WIDND THAT
YOU HAVE AN RCA TTV204A FOR SATF STOP KIND-
LY GIVE INFORMATION ON ONDITION AND
PRICE ATOP REPLY V FODNT WIDLO wWHiDLD
WIERU SCHEDULE ROUTE ST0P MY 7
WOERU AR

Tou will note that we huve e-l:mmam-'! the " HR )83
"WR” UTO and® ' s a4 bir shorter
than " FA" and the oiuissions make » suving
tere. altogether. IN

nutnerous short n s
But the way that rav
that is, five or more m
afier the five have bee wnt not after earh individual mes-
sage. Here break-in Is the only system to use, since, if re-
ceiving conditions make it impossible to eopy ufter the hve
have been started, all the sending will have been in vaiu,
Break-in should not be used if one or two nusses are being
made ja the © of ench message, sinee sarh brenk con-
sutues time, throws both the receiving and the sending
opecators off their stride. Pave the one or two asses uutil
the end of the me e, or gtring. then ask for them all at
once, Thus, iu the ghove wessupe we will guppose that the
initials *RCA" ware i N 2150 the word " INFORAMA.
‘TION.” In asking for a . in case this mesaage were nne of

={(ENE

five, we wonld use the following procedure
“WODLD DE OMLQ 1517 WRB UV201A ES WA
GIVR K.’

Tn practice this veries stiehtly but the sbnve makes a
snappy way of getking a fi). between gond operators, in
acknowledging = CANRT CIAL RY ik enough for
angone. 1f the other aperator misses, "OSL?" will set him
right,

Rumetime;
an uousual
to cepeat it later,
Aend the unusuni
aod convmnue. §od
The error stwnal s
g 3. For a repeat sign

g want ko wake sure the arher fellow will gat
uitial i the text UK, wirthout having
11 while sending the first time
., mnn the e:mp vwnal, vepeat the
nnt regard thiv as ceslly the besi
U usually shurtened to
CRETY i anappy

sitmply
and o the puint. und hardly can be misunderstond. A

mimber of stations nse merely T 17 for a repeut sign, That
is, . . This is o long, and is understond by the
majority nf s[ﬂTlﬂl’l‘! CEMEAC U TWBY, C2ARY, YTXT.
HIRTGT and " YADRY are m\&hmentlvﬁh«rr T isfy anyoue,

One of the worst fuults in amateur operating is in the
method of calling (7). We heur an op send C) tor ten, fitteen,
tuwenty and more Limes without a sign of a station eall,
Just about the time the op gets ready to siwu. we tune him
out — and he wonders why he doesn't QR0 anyone, The
ARRL “3 and 3" rule is the best. However, culling five
tines, repeating the call signal three times and the whole
thing three to five times, is not bad, e nmore than fve
o.aght g5 to be sent without vipning af least fw

Directional (s follow the same general ruleﬂ. though
they can be a bit longer, ur may be necessary, Answers (o
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s way be made by culling ten times, signing twice,
~alling ren, signing three times, and listening for about 30
seconds. Phen cull a little more, and QUIT,

Caulling a siation after hearing him sign " S3K” s a good
way of 80, since taost stations will fish around a bit afier
finishing a @50, Always vover the dial thoroughly aiter
signing, since sume one may be calling you,

Awong the new ubbreviations given uy is *CL”. This
means, when added to the end of a transmission, “I AM
CLOUSING MY WTATION AND LEAVING IMMEDI-
ATELY, DO NOT CALL ME™. It will be noticed that
when WIMK szends the official Broadeast on both bands,
and intends to continue work on 3500 ke. that *CL 7000
RO will be sent, This indieates that no calls on 7000 ke,
%ill be answered, as no one will be listening «t WIMK on
that band,

Sigoal reports sitould be given by the QRA system, The
old R system is OUT, Don'c give a fellow 8 QSASH report
merely because the euns chatter on your head when he
presees the kev, Y RM 1s getting so bad on 3500 and 7000 ke,
that many very loud sgs are entirely drowned at times.
When a signal cannot be read, 1t is no/ QSAS even though
1t is Jouder than all other siguals. 1 don’t mean to figure out
vhe other fellow’s report, then cut off a notch, but I do mean
to take inio acecouni receiving conditions as well as actual
signal strength. s cheats the DX merchant out of his
choicest pleasure. getting a repuri un how loud he was in
Ahyssinia, or somewhere in WX NXland. However, the
(JN4A aystemn 1s sure the berries for the traffic handler, since
he immediately knows how enninble he is.

AlL amateur stations should have a call book, A good
eheap one is the government issue, which ean be purchased
for a quarrer, But sometimes a siution is not listed in the
eall hook, or an operator wanis to know if the QRA is eor-
peet an given, that is, as to the eity. So he asks “QRAR?”,
SN YOTTR CATL BOOK ADDRESS CORRECT?”. In
answer the uther fellow should come back with the same
shbreviation, "ORAR’. 1 have noticed a very zeneral
fwiling among some hams, in that, when asked “QRA?"

v comne hack with * MY CALL BOOK ADDRESS IS
TORRECT”, Mow in the first place, if we want to know
whether the vull book address is coreeet, it should he asked
far by "ORAR?” Next, it i always # good iden to give
vour eity and state, to muke aure the other fellow knows for
sure what vour QRA 1s, and tinally, some amateurs don't
have a eall boo

in signing off. the usual amateur way is to give a long
atring of CHUHAGN, 73, UN. ete.. then to give the other fel-
tow's call once, de, their own rall once and then SK followed
by personal sine, aud perhaps another GN, The correct way,
ax given by Government and A, K. R.L, praetice, is to finish
w4t vou have to say cumpletely, then to give the 3K fol-
jowed by your own oull seat once, «of giving the other fellow’s
eall at all, and sdding no more than your personal sine st the
ond of your own eall, It may seern hard ot first, but it is
lime saver, uud the courrect procedure. Also, don'l sign off
with 8k, come buck with more dope vu your transmitter,
W X, ur what have vour, and then sign off aguin, An acknowl-
widgement of what the arher fellow snid afrer you signed can
be giveu by " RSK which is sutficient to let the niher fellow
tinow you got him OK

An ex-sommercial operator, who has not been listening
o the air for about four years. but who still can read code
pretty fair, was at WOKRU one evening, Hstening to the
urnatents, Ay ench gigeessive stuiion was tuned in, T could
=ee him zet more and more diswusted. When be came over
sorly in the evening be was very enthusiastic about comning
Isele en the aiy When he left, he didn't think he wanted to
afrer all, Hig only rexson was the number of poor operaturs
wne the air, in faet. he said he heard but. a couple all evening
fong who sounded orher than “hds”, That was stretching
it a bit, but the syversge TO0D ke, ainnieur is not so guod as
he vught 10 be, we can wll admit, uithough the standard
hus been ynproving during recent months. Ainong the 3500
ke, tratiic haudlers a much larger number of good ops is
found, due mostly 1o more vxperience.

If jusi = hittle time is spent learning some correet pro-
emlure, this amuateur game oan be improved one hundred
per cent. Don't beereless, don't be sioppy in your opersting,
Make your procedure for message handling erisp, suappy
and always in accordance with the best known methods and
stundard practises, If yon ave in doubt on any points of
procedure, write the A R.R.L. for information. Get into the
zame, fellows, and strive to make your operation an object
of admiration,
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Helping the Air Mail

W2ANV, WSDOP, and VE2BB keep regulne early
morning schedules for the purpose of reporting weather
eonditions along the Albany-to-Montreal air lane. This
weather reporting system, instigated by Supt, Ambrose
of the Albany Airpori, has been proving ilself of preat
value to the fliers, The data received by amateur radio has
heen found to be of greater wccuracy than that obtained
from government reports, W2ANV say=: “Mr, Ambrose
took 1y report from YE2RR one morning and made the
irip to Montreal with air muail just to check it apninst the
otficial government report, us they differed greatly. lLater
he ealled me up and suid that our radio report was entirely
currect.””

This it mighty good work oo the part of W2ANYV,
WSDQP, and VEZBB, but the most interesting aspect of
it is that it can be applied over rhe whole country if there
are enough wide-awake and euthusiastic amateurs, Right
now W2ANYV is looking jor wmwure reporting stations along
the Albany-to-Alontrenl vonie. Auy amateurs in this
weneral locality should, if interested, gel in iouch with
W2ANV in Albany or Alr. Awbrose, who may be addressed
at the Albany Airpors.

similar reporting systems are planned for rhe air iaue
along the Hudson River tu New York Clity, and on the
route from Albany to (leveland, vin Herkimer, Syracuse,
Rochester, Buffalo, and Erie, l’a.

VOLUNTEERS WANTED

The 1715 ke bund is becomming more popular eyvery
month, We now have several volunteer vode practice ain-
tinna in operation, With the inereasing number of beginuers,
however, still more volunteer stutions are needed.

Radiophone siatious are preferred, us it is pusaible thus 1o
instruct more efficiently throngh the microphone than only
with a key. If you have u 1750 ke, radiophone transmirrer
and care to euguge in Lhis ot worth-while work, please
drop ux a line, giving data on your exact. frequeney, hours of
schedule, ete, We have some mimeographed material that
desigued to be of use in puiting the eode practice o the air,

Won't you help us, O3?

BEGINNERS ATTENTION

Schedules that have appesred in the past few isstes of
NT will be an index to the séations in the 1715 ke, 7Hm.h
band who are trunsmitting eode practice, Reginners ure
urged to get a receiving set in order to listen to these stn-
tions. Gonatruetional details appeured in the (ctober, 1928,
inse of QST (page 46). Ln addition to what has appeared in
QST it is Rugeested that the (eiting Staried chapter of the
Radiv Amateur's Handbook be referred to as n guide in the
work of hecoming » full-fledged awateur,

Listeners who miahe use of code practioe transmission
shonld never fail to send a curtl to the volunteer in order to
tet him know that his work is being utilized and appresinted.
The following schedules in the 715 ke, band are now in
effect:

WIQV-W7GZ, Spokane, Washington, will transmit on
1750 ke. on Mondays and Wednesdays from 7:00 to 800
JERITO S and on Sundays from 1:30 a0, to 11:00 8,0,
and from 2:30 p.m. to 3:00 pan. The trausmitter is s 100-
with TLo.p.A. cperaking in the 1750 ke, region. with plate
current supplied by storage batteries. 4 three-stawe siu-
phiier and a magnetic microphone are employed Heheidules
will be inereased in number if reports are received.

WODHC, Dakota City, Nebrasksa, will transtit on sun-
days, Mondays, and Sarurdays from 10:30 pam. td 11:00
pau., on a frequency of 1518 ke, (165 metein), WIDHCs
transmissions are sponsored by the Tri-stave Amateur Kadio
Club. Above schedules ace in O 80,

WRVA, Richmond, Virginia (Fdgeworth Tobaceco mta-
iion}, broadeasts the regular 4 R.R.L. code lessons each
Monday at 7:15 p.m. oy & frequency of 1110 ke, (270.1
meters.}

Station KFWC, in Pomona, (alifornia, advises us that
the regular A R.R.L. code lessons will be broadenst
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ELECTION NOTICES

£o all A RR.L. Membarg rogiding <a the Sechions Uisted below::

('T'he list gives the miy, closiug date for receipi
of nominating petitions for tion Manager, the name of
the present inecumbent mnd the date of expiration of his
term of offics,) This notiee supersedes previous notices,

1n eases where no valid pominating petitions have been
received from A R.R.1.. members residing in the different
Reetions in regponse {0 our previvus uotices, the closing
dates for receipt of nominaiing petitions are set ahead to the
dates given herewith. In the ahsence of nominating petitions
from Alembers of & Feciwon, the preseni. ineumbent eon-~
times to hold hiz official position and emrry on the work
oi the Segtion rubject, of course, to the filing of proper
nominating petivions and the holding of an election by
ballot or a2 may be uecessary, Petitions must be in Hartford
oicor before noon of the di tes spemified, all of which are 1929,

Closin i qes Present. term

dateg Present SCM of otiice ends

Mav 15 ¢l 8, Taylor July 1.1928

A Mav 15 ! B, Newcombe  Scpt. 15, 1928

Philippines June 15 L. Feligardo Jan. 3, 1929

Virginia May 15 Dee. 2, 1928

(A\rrmna May 15 Jan,  §, 1929

May 13 Aug. 2, 1028

“w‘mmonro valley Apr. 5 May 6. 1929

Hun Diego May 15 Feb. 2, 1029

Angeles Apr. 8 : Apr. 27,1020

{iragnn Apr, N R H. nght Bane 2, 1929

Maine Apr. 15 Fred Best Aug. %, 1930
(_rmg'm'd)

Uklahoma Mar. 13 {ilenn Morgan Aung. 2%, 1930
(resigned)

true to the pending resignation of Mr. Fred Best, WIBIG‘~
in the Maine Seetion of the New Kngland Division. aud of
Mer. {iHenn Morgan, WAANMO, in the Oklahoma Section of
the Wesi, Gulf Dlvmum, eitective at once, nominating peti-
uions are berehy sobieited for the office of Seetion Communi-
cationg Manager and the elosing dares for receipt of nomina-
tionr st AR R I, Headquarters in Hartford are herewith
wpecified as noon April 15, 1929, and Alarch 15. 1929, re-
spectively

Canada
Noeminating petitions for Seetion Managers in Canada
should be uddressed to Canadian (leneral Manager, A, H., K.
Russell, VE9AL. & Mail Building, Toronto, Unt., Canada,
o be vald, petitions nnst e tiled with him on or before the
elosiug dates named,

May 15,729

F.. 5. Brooks Dige. 2
May 15, '20 W. J. Pickering  Dee, 2

To all ABRL, Members residing in the Sections listed:

1. You are hereby notified that an eleetion for an
AR.RBL, Sestion Communications i‘\»fanager, for the next
w0 veur term of olfice ix aboul Lo be held in each of these
bl‘LtIODB in aecordance mrh the provisions nf By-laws,
35, b, 7 und R,

‘The elections will take place in the differeni Seetions
nndemtelv after the closing date for reesipt of nominating
peritions as given opposite the different Seetions, The Bal-
fots wmiled from Headquarters will list the names of all
eligible eandidates nominated for the position by A.R.R.L.
members residing in the Sections concerned,

3. Nominating petitions from the Sections nawed are
herehy anlicited. ¥ive or more A.R.R.L. members resding in
aby Section have the privilege of nominating any member of
the League in their Section as candidate for Section Man-
wger, The following form for nomination is suggested.

British Columbia
Haskatehewan

(Hace and date)
Commumeations Manager, A R.R.L
1711 Park.8t,, Hartford, Conn.

We, the underrsl;zned members of the A.R.R.L. residing in
the . ... ... AN Bection of the. . ........... Division
hereby nominate, .. .. oo, as candidate for
Section Communieations Manaper for this Section for the
next two-year rerm of office,

(Five ur more signatures of A.R,R.L. members are re-
guired,}

The eandidate and five or more signers must be League
members in good standing or the petition will be thrown out
ax invalid. The somplete name, address, and station call of
the candidate should be included, All such petitions musi be

v

filed at the headquariers uffice of the League in Hartford
Conn., by noon of the closing date given for receipt of
nominaéing petitions, There is no limit on the number of
petitions that may be filed, but no member ghall sign morc
than one such petition,

4. \‘hmberﬂ are urged to take initiative immediately,
filing Dpetitions for the officials of wach Section listed ahove
This is your opportunity to pot the man of your choice 1n
oifice io earry on the wark of the srgamzation in your
Seetion,

e

L He

By, Comemyniontin

FLECTION RESULTS
In the Florida Sectivn of the Southeastern Division, Mr,
Harvey Chafin, W4ATI, 6002 Suwanee Ave,, T 1
and Mr, J, E, Collins, W4MN, 1115 b, Lloyd 8
Fla., were nominated. Election results: Mr,
f‘ollms, 19, Mr, C'hatfin, therefore, b stap dprlarea elected
hia ferm of office beginning March 2 ’ 1929

28 me.

i news of the moanth! VT2RT, Bombay. [ndia
{F. Rodman, &0 Lloyds Bank, Hornby Rd.) was in success-
ful twoeway communication with G5MT, Warwirkshire,
Geeat. Britain (F. W, bMiles, Cuventry) using 28,000 ke,
hetween 1115 und 1140 G"iT on February 24, Some {nding
Wwas present ul the end of this eontact, Communicanion wus

s i iat 1217, remaining good for the pext hali hour.
of this achievement reaches ns by radio rhrough
XA who took the report direct from GAVIT, on 14.000

There are suuny countries in which the simteurs are tow
interested and working on 2% m.e. oh2NM, Finland. re POrts
that be hax heard Furopsans but no 1. 8, A, stations un that
frequency. ZedM has beren testing with W8ANS but has
heurd little outside of automobile ition mrystems so far
Hats nre off to the knglishmen as being the foremngt 28 m ¢,
workers at this writing. We look forward with greaf. interest
Eo the outcome of the m.e, kst announeed n th
columns last month, The result of furiher tests
ducted by VT2KT and (53 will alse nlightening.

Mr, Redman of (22FN-VT2KT sent us an mxerntnm Tog
of his reception of Americay siations ut Tondon in (mrlv
December. He used a 27-foot horizoutal antenna at the time:

*Dee. 2, wenther dull and forey, conditions fair hut slight
fading on all signals, strength below Nov T AVerage,
Between 1330 and 1425 (GMT logeed, WIXAJM, WIAKP,
W2ACN, W2IN. 1520 to 1700 GMT logged W1AQD,
W2WS, W2TP, WOBVG, WaCTV, W2RB, WSWZ; Dec, 0.
wenther clear, frost, slight gronnd fog, fading bhad. few
ﬂmrmns bub good strength. Logeed W2IN. WO2OCMYZ,

WHEAUR 1405-1420 GMT and WICMF, W ’T“"‘ WIRB
1530 to 1625 GMT; Dec. 16, weather uversast, damp. ecld
south wind. eonditions goud, little fading, qupmﬂh ﬂlmv-—
average. Lozged WICME, W2IN, Wa2BG, W aNH, WRZ(S
1420 to 1445 GAT and MF, W2BIV, WaBG, W2ACN.
WEWZ, Wf)UF 15'30 to 1650 G\FT Dee, 24, woather clear,
mild, north v fading and econditions
bad, few i CIME. WeBC,
WEZRIV, W2IN, WaAG 1350 t T. Nu stationa
heard 1600 to (700 GALT: Dec, 51, W her nvermsf with
drizzle, W2IN hesrd ai 1440 (33 slightly
elondy, ground fox, fading bad W2IN heam 14’(1 3
and W8Z(3 ai 1550 GMT, Dec. 50, eold. fogey and damp,
tions audible, fading bad. 1355 tu 1455 (” IT WaIN,
YR, ““Tﬂ’(',, 'v’V»iNH heard. 1600 to 1030 nll " \Fhew

N

hraf, mr!u tmmwlantw tnetu
just when we :_ermmv to know 3000 ke, or 100-meters,
Wa hope this log v ill give some of the “8 1 ¢, gang the sume
thrill it gives us in preparing copy =1 we think sbout it!
The growing number of stations being heard everywhere rn
28 m.c. is mighty encouraging, Let's tuake ineressing use of
this band which is one of our largest from the standpoint of
kiloeycle width, — F.2.H.)

The XC Relay (hain is now genug full blast, Starting at
Pittafield, Mlass.. with WIBKG, it runs throngh WXDSP,
WBJA, WODLD, WIEJQ, WODKM, and W8CIPC st
Fasadena. Calif, Fine work!

W3BNU kept a nightly schedule during late January
with a ship hound for Rio and signing X7,
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High Grade Stations—1929
Signals

“ACH month Section Managers and Route Managers

L report the nutstanding stations which they consider

ihe “best” ones operating in each band.

Really guod wignals with the requisite sharpness, steadi-
ess, and clarity of tone which consiitute our present-day
standards of perfection are not too numerous if we may
judge from all reporis. T'o *“muke’” our lst it I8 nevessary
that the siguals be heard several different times and if possible
reported from w.ore than vas souree as proof of the consis-
teney of the station and its reyuler use of a good signal, Of
cuurse siations with perfectly good signals must do a certain
amount of operstiog to be henrd and reported. Our list
thus eredits both oulstandingly goud signals and consistency
or peliubility, No stutions with choppers or uncalled-for
broadness can qualify, sid the attention of observers has
e called to this fact so that even the prettiest of signals
will not be reported if guilty of being broad and inconsideraie
of others,

Htations listed In vur reports consistently mouth after
month should be wefl salisfied with their performance and
of good reason, Vur column will grow. tue, especially if you
hielp vour 3CM and RM in deciding un their recommenda-
tions to Q87T by submitting small lists of the cuistandingly
aond signals and reliable consistent vperators that you hear.
i Jther stations uot in our present list will no doubt be able to
yuelify shortly, Separate reports from each Scetion in the
17, 8. A, and Canada will place more emiphasia on goud sta-
tion. PERFORMANCE . . . less emphasiy on a small DX
record accomplished perhaps with brute power and wabbly
sienals, Sinee our repurts will come from all over the eountry
they are equally fair to all station owners, 'This mouth we
are changing our lsta to identify the Seetion from which the
atutions were reported, thus giving the staiions listed and
idea of where they have been heard consistently. ‘The future
of our golumn depends both on your couperation in sub-
imiting accurate reports anid on our new space requirements
for this portion of @87, Comments uvu how you would prefer
to see the reports modified to do the greatest good would be
appreciated. Scparate lists should be turned in for each differ-
ent amateur band. Detailed lists from different Sections fol-
tow:

SAN FRANCISCO: (7000 ke.) WIAXE, WIMK, W6CZM,
WODPF, WaUF.

WESTERN PENNA,: (3500 ke.) W1MK, W2AG, W3HL,
WEARX, WCMP, WICLO. WICYQ, WODSC, WIDXZ,

EAST BAY: (7000 ke.) WIAZR.

ILLINOTS: (7000 ke.) W8CAU, WORJL, WIFQ, WHEB.

WISCONSIN: (3500 ke WIMK, WSCAU, WS87Z,
WICYQ, WODLQ, (7000 ke.) WIRBBZ, W2BIF, W3QL,
W4SP, WBCBC. (14,000 ke.) W1BSM.

SOUTHERN NEW JERSEY: (Ouistanding signals)
WIMEK, WBARX, W2AG, W37ZF, WICGR, WSAHC,
WIACH, WBXE, W3BWJI, (Well operated stations)
W3ARC, WSOT.Q, WIMK. WIBIG, WIATJ, WIPE,
WIACH, WZBME, W2AG, W3AKRB, W3AFE, W3ZF,
WEARX, WBAHC,

SOUTHERN MINN.: WOEGU, W3G0S,

“AN DIEGO: W3ZF., WSBAS, W3DAQ,
WEEAF, WeEJQ,

LOUISIANA: WARD, W5EB.

ARIZONA: (Really outstanding) VESCT, WSAHI, W6UF,
(Jther iine signalg) WISZ, WBAYTL, W5BJA, W5HZA,
WOAGR, WBASM, WHBCS, WEBVS, W6BVX, WEBYS,
WOCJP, WaDGY, WeHS, WEKD, W7AAT, WOBPM,
WIBPQ, WIZD, X5,

MICHIGAN: {Rated in order in esch band) 3500 ke.:
WIDXZ, WSAKV, WODLD, WRARX, W2AG, WIMK,
WBXE., WAL, WBBGQY, WBDSF, WoASX, WSBRD,
WIBPW, WSCEP, 7000 ke.: W2UK, W2BRB, WICRD,
WIDXL, WaFDJ, WOACOH, WIFBX, WOFZQ, WOEHN,
W8BRID, W9BMZ, WIEPQ, WSCNU, WSCAU,
14.000 ke.: WZBOA, W2AQI, W2AUN, W2ACN,
W2(0Z, W2AG, WIBQV, WEDZD, W2ADL, W3AHH,
WIDEF. W8BV.

CGOLORADO: WIDGW,

W8DII drops us & line o say that he thinks the new
abtireviation, MX, which was described in ¥February @ST,
is FB, Are YOU using it, in trafic work? If not, OM, better
fook on page IT of the C. D), section of QST for February.
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WIDXZ,

BRASS POUNDERS’ LEAGUE

Call Orig. Del., Rel, Total
Ki1HR 390 346 478 1214
WGEGF 161 169 561 £01
WOEEQ 62 185 506 753
W6CGM 5 6 736 745
W6SR ] 5 673 732
W3ZF vo 114 536 720
WOELX 95 51 404 641
WIMK 78 134 Exxd 580
WOEGU 21 13 470 504
WobXZ 29 112 357 408
W9DLD 17 49 A76 442
WICQ 14 21 404 430
WSDED a9 28 306 433
WeAIM 31 13 386 430
WS5A0Q0Y 221 31 142 394

6. 68 161 161 390
WiCGX 40 15 330 388
WSDYH 77 104 202 383
WOEJQ 31 38 310 A79

6. 13 11 350 374
WOERU 139 36 181 356
WOEKW 77 43 221 a4
W50M 18 24 282 324
WoU J 72 131 116 319
WG6ALX 12 15 282 309
We6BO 18 8 276 290
WSCNO 41 2 220 287
W6BZR 23 282 282
W6ZBJ 7 262 4] 275
W6DWI 12 i6 240 268
WOFLG 54 52 151 257
WSRN 46 a7 172 255
WSEP 65 17 160 242
WIAT]T i3 az 190 238
WOCET 59 48 127 234
W3GT 37 146 42 228
WIDGW G 211 224
WSWF 49 43 120 220
WILM 27 26 166 219
WSACZ i3 2 192 217
WIACH 56 58 07 211
WsCUG 3 14 187 204
WOARX 50 31 114 204
wWoCcOs 60 36 32 178
W3ANS i0 147 17 174
W3AKB 8 144 20 172
WSBCM 22 03 64 159
W6CZO 33 68 28 120
WS0A 70 55 4 120
Wo6CZO 33 o8 28 129
WS8DSP 34 51 42 12
W3BWT 15 50 81 125
W3ALF 20 G6 38 124
WORJ 48 51 22 121
WaCwo 22 &9 [ 117
W6RYZ a7 74 6 117
VE2AC 27 [ g 100
WSCFR 41 53 4 98
WoCTW 2 66 2 B0
WSDHT 14 52 10 76

A large nutaber of relinble routes are in operatinn,
and because of this fuct auincreasingly large amount
of traffic, even from distant points is being success-
fully relayed to destination, saving the delays and
trouble incidental to mail deliveries in the past.

The several amateur stations re«punslble for the
best trailic work — the oues that uie “setting the
pace” in worihwhile hﬂ.ﬁm handling — are listed
right up near the top of our B.P.L,, the figures giving
the exact stauding of each <taf10n aceurately,

»\ll these stulions appearing in the Brass Pound-
crs’ League are uoted for their consistent schedule-
keeping and depeudable message-bandling work
in amateur radio, Special credit should be given to
the following stations (in the order listed) respon-
sible for wper nne hundred deliveries in the messave

month: KI1HR, W6ZBJ, W hLLO WHEOE,
W6AD, W.%AN\. W3aGT, AKB W1 MK
WoUJ, W3ZF, WoDXZ, W SDYH, Deliveries

:-ount' A total of 200 or more bona fide meaaa,ges

handled aud counted in accordance with A,R.R.L.
practice, or just 50 or more deliveries will put vou
inline for a place in the B.P.L. Why not make more
sebedules with the refianble stations you hear and
iake steps to handle the traffic that will qualify you
for B.P.1L. membership alsot

The Golden Gate Relay Chain is a budding W3ZF stunt,
The stations now in the system include WOBOB, W18J,
WSBEN, WYACU, WODIZIN, WIDQN, and WIGAG.
Come on, fellows, let's see you give W3ZF and his bunch
some competition!!

e



OFFICIAL BROADCASTING

{Local Standard Time)

Erug e8ce

STATIONS

i i NN BCHEDULES Can
WA { 7110 2., Thurs., Sat,, 6:00 p.m. wW7DD sun., Wed | P, 500 and
WIANH 1970 .. Thurs., Sat., 7:00 p.m_; L1:00 p.m,
i Fri.. 10:20 b ma, WYFL £ | Mon, Wed., Fri 790 p m
WIANI 3800 '\lon . Fues, Wed, Fri., 7:00]] W7FT, 4 Tnes , Thues,. £2 midmght
W7FT. .7 poun . 230 pom,
WiAQL a7En ‘\/ron 1\ ad Frl 700 pm. WYHP sSun. Tues., Fri, 1 noon
WIATT RELH] 5:3 W7IZ Sun. and Thurs., 2:00 pom,
WIALR 30K .‘sun 5 1 uee. Fn b= §iTH W7iZ Hun ., LU p oo,
WIBEP 23500 Mon.. Wed, Fri., 6:45 and || WRAGQ “'x\ﬂv exrept Bab, wsod Sun
30 p.m. und every twee
WicDX F ., 4:00 pom, W
WiODpX Tues., Thurs., Sai., T:15 pm, || WRAHK 700 w TN pm,
W2ANT ; Mon.. T'nes., Thurs , 6:45 p.m. || WSAVK T4 Sun,. Tues , Thurs , Sat., 7:00
W2ANT Bun., 10:00a.m.; Fri,, 6:45 p.1a. pom slsoNat and San. 100
WRRBS 14,000 Sun., 10:00 a.m, 1 pum.l4me.
¥ IR78 AMon,, 10:30 pan, WEBMLT 3665 P Sun., Men,, Thures | 10:30 pom,
J 14,285 Sun., Wed., 12 poony Mon, [| WEBWP 717 Daly except Wed., 530 poau,
¥, 700 p.m, WECED Hy2h Aon,, Wed,, Frr . 7100 pon,
snn., Thurs., 140 a.m, WRCMB 4820 Mon,. Tues,, Wed., Phures.
3ion.. Wed., Fri,, 7:30 p.m. Hat,, 700 p.m.
WiIRW Sun., Tues., Thurs.,10:30 p.m.: || WECNT Dallv exgept Sat and Soo,
i daily at 7:00 p.in. V15 s,
WROFG Daily at 6:45 p.m. and 10:00 || WRCNZ Mon. Wed., Frn, 9ip m,
‘ pau.. and alternately every || WSDED W p.m.; Tues., Thurs,.
two weeks at $:00 a.qu. 8
Wass ! 7 Daily at 7:00 p.m. WSDAE y 7
WAATIR | 7050 Sun.. 8:00 a.m.: Wed.. 7:00p.m, || WBGI Tues . Thurs.,
Wavs | 7300 Bun., Sab., 12 noon; Mon., || W8PT. Mon, Wed.. }m
| Wed., ¥ri., 5:00 p.m RS
WAOD 1 4614 Mo, \vv ed., 5:30 p.m, WOAGL. 3F70 i Tues,. Thus., 70 p
W4RN ! 7250 Fri.. Sat., 10:45 pm.; daily at [| WOBAN 5 Mon,, W f‘f] Fri, 11
@:00 p.m. WIRETT i
WHAZD 7200 Mo, 12 neon and £0:00 pan ; || WOBEU
Thurs,, 12 noon; Fri, 7:00 || WOBHF \un H: 4!1 p m.
and 10:00 p.m. WOBHF ) p.au,
WHEABK 200 Daily cxcept Saturday and j| WOIBHF p.m,
Hunday WUBJIA i pom o Men, VWed..
WAHAXM TR Tues., Thura., 7:00 p.m, (0 p.m.
Weaashi 7190 Mon,, Wed., Fri.. 7:00 p.m, WaBJA Tid0 ! Mon.,. Thurs., Bat., 280 p.m.
WHAXE TORL Mon,, Tues., Thuars,. 10:00 aud {| WORKT 030 § Tues., Thurs , Sat., 7400 p.m
11:30 p.m.; Wed,, Fri., 11:30 || W9CJQ ) Pufen, and Fri. YH0pm
pom. WOUNL TOR0 [ i Med., Thurs., 1030 p.m.
WARTX 7143 { Mon.. Thars., 7:00 p.m. WIDAE 1610 fmat..
WERRO 7100 1 Mon., Wed., Fri,. 7:20 a.m. WIDRJ 7000 |
WHHWS 14245 | Daily except Sunday at 5:00 || WODBJ 14,000 |
0T, WaDHp 15,000 5
WARND 300 Mon., Wed,, Fri., 7:00 p.tn. WAIDOQN 7250 Maon
WERZR 3550 sat., 6 p.m. 1 aud pom.
WaRBZR TIe3 Wed., 6 pm, WaDnuD 7K, 14,000 i Bun . 00 Ao ”-»n ¥ri..
WARRZR 14,285 Mon., 8 p.m. & 1715 7 t)ﬂpm Tues., 7.
PACE =120 [ Afon., Wed.. and Fri.. S:00|| WODXZ 360 Alom., 70 m;d 1145 poe:
! Wed., fr: 730 pm
TI60 H-zi T pm. i WORHN BruR Mon., Vues,. Thurs., ¥r , &ai,
2L 14.355 e, Bal,., 107 ‘{ﬂpm t Tl pm,
i 6T)H\I 2H00 Mon V\'Pd Fri, 7:18 pan, WOERU K05 U AYon,, Wed,, Fri, T:00 pan.
WHDHR 7140 Daily exeept Sat. and Sun.. [| WORZ 7300 { wan., ,oand Mat . To0
500 p.m. [ and 10
WEDKY I Mon., Wed., Fri.. 500 and || WIZD TRON Clues .
T30 p.m. WRIN 1370 tyaiced ! Mon. W ed . 1A and
WHHS- 7000 Bat.. 10:30 p.m.: also several i 00 pan
8DKK tmes on Sun, on 7000 and || i . —
14,000 ke.
WaF DK 7250 Daily exeepi Sundays at 8:00
), 1.
WaKIID =153 1 M%’;n‘. Thurs., 8:00 p.m_; Tues., OFFICIAL AND SpRCIAL BRD.XDC;\»&‘Y"S AEP
Wed., Fri., 6:00 p.i.. also on seni simultaneonsly on 3575 ke aud 7150 ke trom
Sub. and Snn.. 10:00 w.m. ARRIL., Headquarters Station WMWK ac rhe
wnd 10:00 p.m. following times;
WOLLA- 7300 Wed., Thurs., 6:30 a.m. %:00 p.m, Sun., Mow., Tues.. Thur, Fri
BAMA 10:00 p.m Moen,, Fri
W7244T [ 7040 Naily except Sunday, 4:30 p.m, 1:2:00 p.m, iwidnight) sun,, Tues , hurs,
W7iaw ] TiR2 Mon., Wed., Fri., 230 p.m,
wW7DD ; 4515 Sun., Wed., 7:i0and 11:00 p.m,
VI QST FOR APRIL, 1920



DIVISIONAL REPORTS

ATLANTIC DIVISION

3 FSTERN PENNSYLVANIA —SOM, AL W,

W AeAuly, WSCEQ — WS8(TIG, with 204 msgs, has

the best repoct. Perhaps » couple of reports were
lost in the joail, WROFR is still busy with Brazilian traffie.
WHGT burned ot his sereen-grid tubes in his * bear-eat ™
recgiver, WRDKL, a new RS, is cuming along fine, W8CEOQ
is building a new **beur-cat” receiver, WEDHW is building
s 56 me transmitter. He wants a 6 me. sked. WBAGO is
building X tu] control. W8DVZ is nt 14 me. WOAGQ is still
husy with DX traffic. They were (80 WFBT at the SBouth
Pole and alzo took ten messapes fmm 8.8, Lempira, in dock
at Puerto Corter, Spanish Honduras, T hey have their 250
watter going again. WRAPQ says the high C circuit is the
musuite’s eye lesth, W8SDKS is having transmitter trou-
ble. stick with "er. OB, WBCOQN ix leaving Altooua und will
be in the firah district, WBAJU has cowe to life with 4 nice
Sal controfled transmitter, WBAYT wauts an ORS. He
haw been reporting faithfully. WOARC is so busy with club
work that he has forgobten how the vid transmitier is haooked
up. WRDRE finully got his ORY certificate. 1t was lost in the
mail, WRCMP reports seven raessages handled. He claims a
place ui the top of the Director's BPT, list. How ubout it,
My, Handy! (Yep, be inakes i¢, all right, but bow about
WSZZ, WIRIG and WABZY WSDUT is hunting RCT,
()R That is time well spent, WRAPT is a new eall in Erie,
WRRTD has hud his wall changed to W8V, W8DOB is re-
pmilding s transmitter, WSRHN made a trip to Chicago,
WBCRA was S0 Z12BG, He is wondering if that eall is
“haot-leg.” The AI'A is planning a big party for Doeetor
Woodruif and A. A, Hebert at the April meeting. A big feed
will be hiad and it will have uil the earmarks of a little cun-
vertion. They are trying to make some arrangements with
the Iadin Supervisor whereby they can handle complainis
of interference. With its membership nearing the 100 mark,
it, is beanming one of the most. powerful elubs in the country.
Any amateur within motoring distunes of Pittsburgh should
jnin. Several othieinl brondeast stations have heen appointed
and it should be eusy for anyone in this Section to copy at
lesst one station any mght, Auycne wanting schedules is
veferred to WRGI of Kllwood Clity.

Traflic: WECFR 98, WSARC 2, WBCUG 204, W8GI 70,
WRDV7Z 22, WRDEKQ 83, WEAPQ 5, WRCEO 50, WECQN
5 WRDHW 34, WSAYH 3, WSAGO 28, WSDUT 19,
WSBGW 27, WSCRA 6, WRAGQ 18, WBCMP 7, W8BNR
1%, WSRAJ I 5, WRDKS 5.

SOUTHERN NEW JERSEY - 8CM, M. J, Totysh,
WICOFQ — First place poes to W3CFG, second to W3ARC
who has a very nice total and is doing consistent work. He is
now un OBS and (-0, W3BWJ has a betier total than
usnal 8o guess he hud more spare time. He is an OBS also.
W30 is sending code practice for local hams, W3S ig still
waiting for a barge, Hope you get something good. Jim.
W3KJT sends in a rejuvenated total, Hil W3AOC suffered
when the gung put W3DH back into service. W3BO ap~

arently had little time thig month. W3ATT s dad broke his
leg x0 Allen has to Tun store und wou't be vt much. Too bad
wll around, UM . W3ARR eliminated his key clicks. W3BET
enn't. understand why sn ORS must handle traffic. The
certifeate isn’t for wall decoration. Take notice of the new
reporving date tellows and please be on deck. Keep up the
good wr_»rk

Tratie:
Wasy \’ﬂ 2ARR 18, W3KJ 12, W30OH 8 W3BO 6,
WHARN 2, W3ATT 11,

FASTERN PENNSYLVANIA — 5C3HM, J. B. Morgan
2nd. WAQP - There seerns to be no limit to the volnme of
trafiic that ean be handled by W3ZF. The T'wentieth Cen-
tury Limited route i Mfrvmg a lot of trans-cuntinental and
trans-Pueitic tratiic which is provmg how valuable such a
voute can be, WEWJT has been off the air on account of sick-
ness in s family but will be baek®soon, 'The Boys from
Seranton, WRDHT, WRAWO and WR8CWO are keeping
their tubes hot aud their keys limber, even though station-
nioving and rebuilding is the vrder of the day. W3AKDB suys
it is her own fanlt that she dldnﬂ make the B.P.L, — we
suspeet & pretoature ease of spring fever! Through fair
tnenns or foul W3CDS has lost the nice pile of skeds he
worked so hard to get. ARO, Ub. We have four new pos-
sibilities for (/RS appointment this month: W3MC, who
bas been recently licensed: WRANS, who used to be the
eurse of the Philadelphia B.C.L's;; W3NF, who attends
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SCHG R, WRARC 79, W3RWJ 39, W3CO 5.7

Tafayette and is » well-known trarie man in the Distrier:
and lastly, W3BNF, u reformed DX hound of the smiost
dangerous species! As we have said before and will prohably
say ofteu again, SEEDY are the basis of operation for all
©RS, Our District led the whole U, #, A, {last wmouth.
Om's, and I certainly want to thank you for the good sup-
pori and say " DON'T WREAKEN ", C'ongrats!

Traffie: W3ZF 720, WRANS 174, W3IAKE 172, W3OWO
117, WSDHT 76, W3BNF 64, WBAWO 47, W3CDS 47.
WANF 28, W3QP 8, WaMC 2, WSWJ 0,

MARYLAND-DELAW A RE-DISTRICT OF COLUM-
BIA — 2CM, H. H. Layton, W3ALS — I wish to take this
apportiunity to congratulate the wen of this Section for the
splendid work they did during the Governor's President Re-
lay. I knew you enpuld do it. FB, OM's, Marviand: WaTR
will be off the air until April first as be is very busy studying
for a Commission in the Navy., WEAPX is well located and
going strong on weekends. Wi3RQ is also studying for pro-
motion. W3AEI had the misfortune uf blowing two tubes.
His call has been changed to W3MH,

Delaware: W3ALQ is working phone and CW on 3340 ke,
W3 WJ has moved to Lyndalia where USNR headquarters is
focated. W3AJH blew s 1) watter, W3ATS manages to yet
oue night 2 week in for brass pounding.

Dist. of Col.: W3ABO will be re-instuted as URS, WIALF
seemns 1o have no trouble in moving tratie. skeds do the
trick. W3GT reports all tratfic comes from . 1. snd yacht
WHBS and China. Will take auything for the iar east,
delivery same day. FB, W3BWT has 7210 ke, seb working
again. Getting same vesults as previously, Yutting in iarge
tuhe rectifier in nuxiliary 1o mercury are,

Traffie: Md., W3APX 184, W3MH 11, Del.; W3IALQ 5,
W3WJ I, W3AJH 8, W3ALS 6. L. C.: W3AS0 17 WHALF
124, WRGT 225, W3BWT 125,

WESTERN NEW YORK — SCAL, C. 8. Taylor, W3PJ
— Pue to speeding vp prmting as Heauuuartf ry, hams in
Western New York will get their reporta in to the SCM not
laier than the {5th of exch month hereufier. By domg s,
your copy of QST will go to you a week or so earlier ench
month. All ORS holding certificates with . B, Duvall's
mgnature, kindly return same to SCA for replacerent ns
the re-numbering of Western N. Y. must be changed. Al
stations holding ORS and not active, kindly return same for
eancellation, There are ubout &) ORS in this distriet and 40
of them are actuully working wouders in wntlie, DX, eie,
Spring housecleaning time has enme so vheck yourself on the
ORS. Get after more traffic and make Western N. Y. what
1t should be.

WNAHC is working hard to push things through, W8ALL
has heen working Ireland and Porte Rico, WRAK is a new
ham with ambitions, WSAKZ works New Zealand, South
Ameriea, ete. WRARX makes the BPL in traflic, WRAVR
and WRAOT are now WACO bird men but their setg sre
still going grrong, WRAV R has Pilot license now. W¥AVY is
welting more traffic through., WXBBP puts over banquet of
Mohawk Valley Brass Pounders’ Tengue i great style.
WERCM makes the BPL uguin this month, W8BFG has
two trunsmitters in operation. WsBGN ix now back in
operation after a long silence, WSHIO blew up his powe:
~upplv WABUP is handling traffie now, WRE(! s back wich
us again WROMW waats to know what is the matter wirh
NV, suticns, WHAYB, WR2ADE, WEQB.

CROHG, W STH are artive. WSPJ i3 on when
possible. WHCPC is handling move trafliec, WSUSW has »
fine achedule report and goud traffie this month, WRCYT has
done some fine DX with his UX-210. WHCY G has a whale
of a traffic total thiz month, and has wany rchedules,
WRDDL has & 714 watt fone ser yoing, WSDII has u line
grafie total. WEDAME stales thut the Finger Lakes Radio
Sovieiy will hold the next New York Clonvention at Auburn,
Aug. 9, 10 and i1, He has heen busy with schedules aml
shows # good traffic report, WSDNFE has a little traffie
report this raonth compared to his past efforts, WSDOP
keeps a schedule with W2ANV, getting check on weather
eonditions, reporting it to local weather man who informs
air moil service fliers every moruing, W5DSP bumps iuwo the
BPL again with a good total, W&OA has several schedules
and mukes Lhe BPL.

Traffic: WRAHC 27, W%ALL 4, WBAK 8, WHAKZ f,
WRARX 108. WSAVS 17, WSBBP 22, WRBCM 159,
WERFG 3, WSBGN 7, WKBUP 6, WBCFV 15, WROMW

VI




17, WRCP(! 54, WNOSW G2, V VI 33, WBCYG 174,
WEDDL 65, WEDIT 80, WEDME 34, WSDNE 11, W8DQP
A5, WRDSP 127, WR0OA 124,

CENTRAL DIVISION
TLINGOIS —
I has a new

T, ¥, J. Hinds, WOAPY — WOEZQ
52 and is Iooking for a mercury are tube,
WYAD likes m-yaral 3500 ke. traffie work, WOBRX sez
the mereury are ix working nicely and it the best type of
rectitier yet, WUAP works (ratiic in all directions without
achedules. FB, OM, WOBLY. wunis our state to pick up in
teathe, (8o do we 1ll, OT) WOAYR is operating at WOCAR,
WHUUH is rebuilding for ALL waves, WOKA ja knocking
off sume DX along with his tratie. WOCZL, WIFI[ and
WOFCW are looking for goad schedules. WOFI is using
rectobulbs and 1« breaking in a new ham. WIFDY is back
with us resin with a fifty WaDJ is going vut for fone work,
WYAW X 48 now using a 50 with 500 valts. WOFDJ is ORA S
with BOT/S, Hi, Worked WX 700 miles Hast of New-
foundland. WOFJO iy getting some of the new 386 rectifiers,
Reports 13X with Australia best, yet, WOGT heard only three
amateurs ontside the band last month — very good work,
anng. WIEPG i now tebuils with wu 852 and is getting
e SAB tubes, WOOINY s planning some 1760 ke. phone
work, WHEAJ tred 14,000 ke, for the firat time (his mouth
likes 1t 5o well. he is quitting 7000 aud 3500. WOAVT is
making up a 100 watt phone set, for 1750 ke, FB, QM. A new
Heoteh coil recciver has jnst been completed by WOAFX.
(Hw?) WOFWX i trying to get out on 14 me. WOFMR i
moving QGRA'S. Our high trattic man this mouth is WODZX
who is Houte Manager of [linois. Congrats, OM. WOBLF
hus w new MOPA with perfect performance. FB. The new
soreen-grid receiver ab v 20 is burning out tubes as fast
a4 they are put in. Hi, Nomething wrong, OT, ¥
pushes oub with his Hartley on 7000 ke, WOAHK of Cicero
I u new MOPA. WOOKY was forced to lag a bit in traffic
while rebuilding the vuviit, Will be an with a bang shortly.
WYHRU has many relinble schedules. This i3 whai we all
necd to et the traifie running smoothly. WYFFQ tried 14
1, and likes i, Hi, WOBOT has a Jow power 250 working.
WODRY works once in a while and w pe to have him
pounding sieadily soon, WOLERI insialled a transmitier in
the Sbhrine ‘Lemple at Hockford and handled big totals of
wraflic for & Boy Hrout Merit Badge P,xpnsltmn Cireat k,
“#T. He had troubles but worked a numiber of good QSCrs.
Traffie: WODXY 408, WER U 356, WOBZO 153, WOBXB
105, WOBLL 95, WOEJO 74, WOi[ 63, WOAD 58, WOAPY
5, WOFCW 44, WORZQ 43, \NQBLE 6‘1 WOAP 37, WUEAJS
di, WOCKZ 42, WaCrL WORSH 24, WYAFX 20,
WYDKK 20, WOATHK WUEPG 16, WIFDJ 15, WOF(
4, WOFO 13, WOFDQ | Vv’q ME 12, WIACU 11, WIBRX
ll_ YVQCUH I? WQDO\ kl WOKR 10, WOA VI, 8 WOATK
INY 5, WOEYA 5, WOFWX 5, WuFDY 4,
W ‘)DT 3. ‘NQ Vi,

l'1~

SCO, D, J. Angus, WQ'T‘YQ — WOEEKW
hanqlnd a fine bunch of m wes, WOENW is working for
JRS and handling plenty of traffic. WIFBYV inactive
until hia attic gets warmer, WODBJ putting in erystal con-
trol. WOBZZ has moved to another location in Richmond
bt will be going soon, WORKYJ is putting in a conple of 866s
#f s00n as his plate transformer is finished, WOEF sez that
fdx c-ﬁndxpxnnﬂ are geiting better ar he worked 5 continents
consecutively. WO L X has the high trafic mark for the
state of Indiana and is hoping $o improve even this month's
tratho. WKQ is beginning to run his traffic totals up, He has
moved to Dodpe's telegraph school and is now known as
WHRW. WOE P is our first report from Elkhart for a long
time, WOAJH is » new station at South Bend. WOAIN, our
ivrmer traffic record-breaker, is still off the air due to work,
Hopes to be going again soon, vhough. WOFRR and WOFRB
are two new stations at Bloomfield, W9KY B is on with a 714
watter at Bloowmington again, WYGIO is & pew station at
Muneie. The RBloomington High Sehool has a eade class of
22 yoing big. The Indianapolis Radio Club and WaCUD are

wakter. All aboard for Mars! W
to hig string. WO Y W's screen-grid receiver is the herries.
Puge Mr, Hull, WOCIEE reports via W. 17, That'a resl apirit.
Thanoks, OM, WORNR has a DX list for February like the
roll-eall of the Teague of Nubions. WOETD has a new re-
ceiver and promises to lead the B.P, next month. GA, UL,
Won't hurt my feclings, W2411) ports another fone. The
BCl s get a big kick out of ik, Aud how! WIFZV is promot-
inz a KY. network for hig traftio. Good idea. WOBXEK works
A. A. on the side, WQT)DH blew :\tfvfhlnlr m sight and
still turned in s nic ("
WIFKM is adding
has applied for an ORS tag. Welenie {0 our mvdqt WOBW.
is rebuilding entirely. W3BAN ses they onghi to put over-
alls on the gridleaks, WORAZ Lock a trip to see swane of the
gang, but couldn’t find them, Too many ¥ L's. Who (s poing
to fake the lead next month? Don't ler WOOKN gt w1 8o
enyily, He who Lesiintes is Iong gone.

Treaffic: WOIT, 117, WOOX 75, WOIDDH 44, WOEYW IO,
WORAN 28, WORFZVY 28 WORXY 2%, WORAZ 17, WOBGA
17, WOENR 14, WORTD 14, WDAID 5, WOARL 5
WOFKAM 5.

MICHIGAN — 8CM, Dallas Wise, WRCEP — WURTO
will be an with » new transmitter using 2 75 watter, W EBRR
says he aill be up on 3500 ke. svon. WEDIKS reports for vhe
first time since tY25, (ilad to have you back on the jnb
again, OM, WRID a newcomer in Lineoln Park reports fnr
the firat time. W&BA X burned up his transmitter byt i« un

azain with o 210 and AC, WSBAAH has several su thLLlPﬂ
and is making things hum up in Traverse City, WSAUB is
rebuilding the oustit while wwmmz for another 210 to grow
up. WSCTI has heen playing with a = push-pull” tmnsm'rfpr
WBZF is having troubl ing ez.--ugh “ops® to run the
station. WSTICW has been esperimenting with low power
outhit, WRAIR passed the Amateur Kxtra First exam (. K,
and also repurta saverai of the fellows in Grand Rapids have
new tickets due to the HI'a visit. WRCAT is building n new
transmitter for 3500 ke, band. WRCKY can't keep track of
his report cards bui gets there lust the same, WEDSTE was
Q80 quite a few of the feﬂow's an QRO party night, WERV
has been doing some goad DX work latfﬂy and hopes io hiave
un 852 soon. WBAAF wants to know wheve the nexs Michi-

B A added another country

i’c—llows'-.‘ WSDED is keepl.
hig traffic totals sure show
the Miehigan Fxpress Route working in fine shape and
teailic sure moves when it hits Southern Michigan, WRCVIN,
’ 3, WRANS veporied

¢ W9 WRRRS 9, WSDFS 73,
WICHFM 15 VV&ID 5, WKBL\‘& 3, WRAAH 14, WROHT 2,
WRZF 13, WRDCW 1, WSAUDB 14, WRCAT &, WRCKZ 12,
WSDSFE 62, WRBV 7, WRAAF 12, ¥ ED 443, WaDYH
383, WRCUN 1, HM 7. W I 14, W RDPS 2L,
WSV () 16, WBA ). WEC'EP 14,
WISCONSIN — SUM, Clarence N,
WODLD reports a total of 432 which is hwhﬂr than Inac
month due to splendid cogperstion and lots of hard work
WIDLQ keeps things humming with schedules on both 7000
and 3500 ke, WOERO reports plenty of sctivity at his st
tion, WIBPW poiug good with low paower and sends cude
drill every Sunday at § PM on 81 WYDEK keeping three
schedules and will have Xial going soon. WODTK pays his
new shield grid-receiver guing line, WIFHU reports plenmiy
of activity ot Mosinee, mostly shoveling snow. WIDND
building push pull TPTG with Rectobulhs and 2T0V211s.
WOBWZ says tratfie kind of searce up in Darfingron,
WODJK reported via radio, WODVI has been off the »ir
several days this month and has arranged one more schedule,
WOESM wurking fone sneccessiully on 85 meters, WALV nog
on the air regularly. WOREF things are about dead as ever
at Racine. WOEZT has been on the air valy n few days,
WOBQQ toa busy reading meters at the local elentrie plant,
wovD handling a few more tuses mul new CO panel nes

g the Police llepartment install a tra itter and
reveivers in suad wagons for ewwwrgency calling purposes,
'lub earrying a full program now,

Teuffie: WOKLX 641, WIASX 204, WODSC 52, WIGBF
25, WOEF 52, WOBKJ 42, WOBZZ 4, WOCLO 14, WOEMR
5, WHGCO 17, WIDBI 10, WHFCG 14, WIEXW 22,
WAaFQ 113, W'Y 17, WOEKW 341,

KENTUCKY — SCM, J, B, Wathen, 111, WIBAZ —
Whoopee! WIOX guts first round in the "Fight ifor the
Pint.’! He craves red likker, WlIT, whose toial was split,
came a close second. U of K hag promised them a 1000

VITT

Japan this twonth, WOOT is doing nicely and has nothing m
kick about., W4SO operating maostly on 80 at prescnt, apz
last month's report wss made out buf mislaid. WHALN
reports that the Lucrosse Club going tine and geiting good
publicity for the Amateurs.

Trafic: WODLD 442, WoDLQ t10, WOEBQ 87, WOBPW
92, WODEK 67, WODTK 44, WOFHU 43, WODND 27,
WIBWZ 20, WONJK 18, WACVT 15, WIESM 12, WaT v 11,
WIEEF 7, WOFZT 4, WOBQQ 3, WoVD 24, WHARE 106,
WaOT 26, WoSO (5, WIAEZN 1,
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OHIO — HOM, H, C. Storck, WSBYN — The SCM has
Deen threatening dire results for non-report aud non-support
for some time, und the ax has faullen, Thirty cancellations go
into effect immediately, for the good of OHIO and the
Tepgue, Our percentage should go up at onee, and if you
inithtul ones keep doing your bit, OHTO will soon be up with
the rest again, It is the SCM’s umbition to have more re-
porting tratfic than there are ORS. Dead #imber was cut
down ruthlessly and you who suifered have no one to get
sure a4k and blame escept yourselves, By the time you see
this in print. you will have been notified as to the plan, new
plan, of veporting, Rewmember that the new reporiing daie
i the 16th of esch month, The SUM bas followed a poliey
of waiting until the lust moment for lute reports, and in-
cluding them, but late reports will not be tolerated any
more, und you will know where to kick if your report, no
matter how good, doesn't get into ST

‘{'he reports vhis month were very good as a whole, tho
wuly two made the BPL. Don't know what on earth hap-
pened to WRIA lately, and he even failed to report up to the
present time. WSCNO leads Ohio this time with 287, which
is certainly ¥B and makes her dreaw come true, She eom-
plains that it’s hurder to get a messape into Cleveland than
tey fly o the moon. Wish this fellow, W 8RN, could stay with
ns alwavs., When he's howe. the fur flys — WHEN HE IS
HOME! He turns in 255 this month, and in the next breath
tells that he is leaving for Chicago, to take up eleetrical
angineering. (Good luek, OM, The SCM has had a little more
rime om the air, with WSDDX to help, and takes third prize
this month for a change., WSBBR »says be is going to quit
kicking about conditions in Clney as it's no use, A good ORS
barmmpered by QRM., It's & shame, WRCRI comes next with
733 and tells us that he will be on with erystal on 3750 and
3830 KC zoon, W8CQTT turns in a tine total but is in too big
a hurry to tell anything else, WEBAC has been away from
home bLut turns in a sood report for the time he was at the
=at, WBTIDQ has » new operator in Paul Wilkinson as 1)ave
Weisherg is now W8OH, WSCSS just got married, fellows,
WRAPB sends in a nice report. WBCWC atill sings at
WOWO, WRBOR. is using two 852x on 7000, WSCMRB turns
in # good report, snd says he is too QRL work to get on
much., WADIH divides hia time hetween his own station and
WSEDDQ and gets nlong nicely, WRDDF says the streeh cars
e Ciney are tuned to 3500, W8DSY is working with a
crystal transmitter and will have it on the air soon, W8AYO
ielayed one message direct from New Zealund to Boston,
WEDIG just got on the air and worked three new countries
the first, night. W8DTA is leaving us until the latter part of
June, WHCOUS will have anocther 852 soon, W8GZ is still
plugging away at 28 meg. W8DJV finally worked Asia.
WRARW is thinking of building a phone set with an 852.
WSEDHS is sl building per 1929, WE0OQ has nothing to
sy, WBBKM announces the wirival of « boy jumior op.
Congrats OM, WBCNT is still working his set over. WSLIL
in wanting schedules on 7000 ke, WSPL is putting » siation
in at his place of business, WRDDX is not on the air week-
unds. WRDPE expects to he on the air by early aummer,
WROFL is very (QRL school. WARBH has moved and is
putuing up his station again, W8A1H has lost that ecall and
i now WRATC. WSBAMI has been blowing tubes, WSBAU
has beew rebuwlding,

Tratfie: WRONO 287, WERN 255, WEBYN 114, WSBBR
93, WRORI 73, WRCQU 60, WSBAC 56, WBDIH 53,
WHOHES 53, W8 AVB 52, WCW( 49, WSBOR 48, WBCMB
47, WRDDQ 30, W8 DDF 15, WRDSY 12, WBAYO 11,
WRDJIG 9, WBDIA B, WBCCS 8, WBGZ 8, WRDJV 7,
WRARW 7, WSDHS 5, W80} 4, WRHKM 4, WECNU 3,
W81.I 2, W8PL 2, W8DDX 1, WSDPF, WBCFL, WSBBH,
WHEBKQ, WSADH, WSEAMI, WEBAU, reported bué uo
tratiic.

DAKOTA DIVISION

L OUTH Dakota — SCM, Dwight M. Pasek, WIDGR
- A good number of stations repurted this month, but
the tratfic was very light. Come on, gang! Pep up a bit

and handle that traific that's going over or around us —
we know it's there; and then make some yourseives.
WODWN our RM and *the traffic wan' has been off be-
sause of the joss of an antenna and the cold wx kept him
from getting another up. However, he will be on the air be-
fore you read this. W9TB is still working on 30 me. and with
# renewed license will also be va the *“high’* waves, WIEUH
is getting back after his transformer blowout with a new
receiver and two new 1929 transmitters (maybe some of the
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rest of us better blow cur transformers — hi). W91D spends
his spare time k ringing up the Boy Scouts ' iu the way they
should go** in ham radio, and alao operates vn 3500, WOETJ
in increasing power to & 210 and is on 7000 now, WODNS is
trying hard to keep some skeds with WBBCS (exdDES),
WYFRBB is using & 210 in Split Colpitts and is getting very
good reports. WODIY reports a new mionitor and an xtal on
3500. WOFKYV is buying out WOETR and expecis to have aa
even better sig on 14,000, 7000 and 3500 ke.

Traffic: WODGR 21, WODNGS 13, WaDB 11, WIFKYV 2.

SOUTHERN MINNESOTA - #CM, J. C. Pehoushek,
WOEFK —— Under the circumstances this report must be in
the air mail in less than an hour so [ know you fellows will
exeuse the brevity, One thing only, any ORS who has not
reported for three wonths previous to the time you receive
this QST will be cuncelled without potice. WOCOS leads the
section as usual und I would like to see some siation TRY
and eatch him, WOERT handled s little P, I. traflic. WOBTW
says he handled some but school work suffered. WODLA
aays 3500 has iraflic irom every sig. W YALR finds noun vn
7000 with most Minnesota stubions on the air making for fine
gontact. Also reports WOGHL o new ham at Montevideo.
WYBHZ finds things OK as usual, WYFCD is sdll getting
erystal reports without one, WOEFK. blew the 50 and can’t
pussibly see another in the future, WODWG has high powser
naw, 300 volts B's on 210 and worked NN and NJ. WODMA
likes 7000 too much sy suys yuess he ean seand the QRM if
the rest can. WODBC likes 14,000 but guess the YLs won't
allow him to op. WYF.YL finds BCL QRM troublesome in
his aparimens, WOCIX and WODBW report school (QRM
very heavy.

‘Trafie: WOCOS 178, WOERT 51, WOBTW 30, WHELA
16, WOAIR 21, WOERT 18, WOBHZ 14, WIFCD 13,
WIEFK 12, WODMA 4, WODWG 7, WODBC 3, WOEYL 2.

NORTHERN MINNESOTA — sMG, ¢, L, Jabs.
WIBVH — As usual WOEGU stands well in front this
month. He turns in & iraffic total that is & record for this
seetion and in o doing, wins the crystal oseillator prize
without compectition. A few daily schedules did it. His WEBT
an well as his WBEEQ schedule in the P. L. traflie chain, are
atill going. Cy reports a new 360 and rectobulbs and plans
transmitters on 3500 and 14.000 ke. WOFEGN is using « 230
watter and a 201A with B eliminator for plate supply.
WICTW called on the SCM and got some dope on erystul
contrel and reports it FB now. WOERB has a new 852 and
will have a couple of &86's soon. WYKHO ground a cryatal
and says his station will be erystal-controlled from now on.
WYRVH is on whenever time and power leaks permit. .\
uhield grid receiver is still in. the making. He siopped in and
saw WOOTW's sintion while returning from western Minn.,
but missed the vperainr, WOBCT is still GRY, hockey and
basketball and is trying to locate a {‘hicago station that cun
keep a schedule during the day to furnish weather reports to
the Universal Airlines. WYEGP ir nn repularly but tinds
very little trathe. WYCKI works on 14,000 ke, and also tried
28 and 56 me. so hig message total is low, WOUPQ is QRT. on
mail route sv only pounds brass Sundavs. WOEHI has gone
in for DX on 14 me. and repurts competition from WIDOQ
and WOCKI WIBMR will be bark on the sir soun. WHADS
15 still off due to a blown tube, WOFF U is planning on juining
the Army Net now being organized. W9AKM is too busy
with BUT sets to be on the air. This report is made » fow
days early due to change in printing date of Q37 (see March
QST) and all those sending in their reports later than the
26th are too late for the SCM's report, Let's hear from you
all promptly on the 16th, hereafter, (Ms. A number of ORS
were eancelled during the month, leaving rvom for active
stations. Those stations desiring ORS are requested to get in
touch with the 8CM.

Traffie: WOEGTU 504, WOFGN 86, WOCTW 80, WOERB
55, WOEHO 26, WOBVH 22, WOBCT 9, WOEGK 9, WOCKI
8, WOCPO 9, WOFEHI 2.

NORTH DAKOTA — 8CM, Bert 8. Warner, WODYV
— WORVP leads this month with a nice total of tratfc.
WOFCA handles traffic on 1800 ke. but has nothing to report.
WIDYA also uses 1800 ke. band to handle traffic on WOCDO
says he is going to have a fifty watt fone going soon, WODEL
is organizing a radio ciub at the Nourth Dakota state college
and suys that it will have {wo transmitters, one on 1800 ke.
fone aud one en 7000 ke, CW, WOIK is using a three phase
rectifier with 750 on each phase.

Traffie: WORVE 88, WOFCA 11, WODYA 5, WorDO 5,

IX




DELTA DIVISION

ISSISSTPPI — =0, b W, Gullett, WSAKP -

J\/I: There ix lota of amatenr activity all over the state

3 the uld timers are back and
we alzo have sine | opetut ors on the s now. | nds
uimngsy like nld times, We wre gind to we vbody
and I st gomng to do my best. to make real stations out, of all
and see that they report every nth without fail. I am
betting on vou, gang, W50 nf ( 1bus reports that ho "
starting over again as he has finished sehool and is home in
gond. He reporis that he has been handling fote of traffie
arely and has upplied for an ORS certificate, He in nsing
X-250 on 7000 ke, and sayx thai the ns are coming
fhrnuzh faster und faster, He ix going to budd twa more
rransmitters, oine for 14 e, wnd one for 3500 ke, W 5ANMR is
# new wiation in Colimbus an 7000 ke, using a -=rvsml cou-
trolled transmitter WA eleoamie ta oiir anidst.
reports that he = ol QRO Cuba and suys thar 1! any of thp
Fang has messapges going that w him have them ior
rehinble handling and delivery. V150 ke and turns
i oa plee buneh of nessnges h‘mrﬂed That's FB. (AL,
WEAZY ix i new wtation at Juekeon, Miss, We 2 tO
have you wirh us, OM, WAK(Q) is having trouble w:th his
1,mnnmlnpr a% s tube it %k right in the
middle of a conversation M has been ealled in on

tms eove and hopes 1o have the transmiter going ayze
~oiceny s Lhese 11V-204 tubes wre t0o expensive &
until they have drawn their last bresrh and have
trail for good, WETLY of Drew, Aliss., has
and hag worked
DX, He has a schedule with WHAVD) of
W5BBX of

1t the fony
& trupsmitter un
70 starions since Decemtber 16,

1715 k
1928, with gooe
Sit. Kinterpri Tex,, datly. FB, OM, go 1
Hooneville has his transtitter going en 7000 k
of trouble with it. Bonneville will have &
atunteur staiions In the near fnfure and
them going on the mr, too, WSRDE of 3
wobs of siations on the 7000 ke, hand using 2n indoor an-
tenna and counterpoise aud has nw trouble working all
L. w, dhstricrs an will, He s very strong, steady repn
from all st hions L ked and prnmn s to he a real
handli

LI5S
from his past rvr:ord in this state.
WHEARP has just tinished putting up a 7000 ke, antennn
und erunterpoise and now hig rece ver refuses to work nn the
7000 ke, band after 8o long » sojourn on the 14,000 ke.
Hi, But that will be remedied as he is rebuilding sar
tu e ready for the (3P relay on Mareh 3 and 4, He
working » few foreign cammercial stations on the 14 me.
bund wichin the last twi wee Fang. ook for him on 7000
ke, from now «n,
Traffie: W3AJ) 60, WBF(Q 30, WABDE 7, WEAKP 02,
LOUISTANA  -8CM, 3. M, Hill, W5S5EB-— Bang!
the newly nppointed ORS WAWF leads the with a total
20 messapes and makes the BPL, . How aboui
me more fellows naking g few relinble whedulee and ao
saing! WHAYZ aud WHEANA have applied for OF
‘HRT) reports reception of 2% me, sigs with minimue QRN
pt from Fords, Hi! WEBDY b his power transfarmer
bisr hag a new ook aud is buck on 7 o, WSAFE sez he has
a new ham WANR coming cut with xmitier. Break him in
ght aod bave tom repori 1o the SCM, WENS has his xtal
snd 18 going 1o huve the fun of getiing it to jazz his 210e,
W5AQT has moved tu Shrevepori und is now on 7000 ke,
WHAXA has 4 bad ease of Y Litis — seems io be serious,
WEPG is on with a 310 on 7230 ke, und wants your N, O,
iraffic. He re WEFBT and WFAT regularly, WHLYV has
a portable, W SGT. From whav L hear, it fell oui of the truck
ot top of him the other day — der why? WSEB will have
a YORA on 3500 and an X332 xial on 7000 in a few days,
(unditions in Fa. have besu fine — the QRN that was ex-
pucted in 1925 is not there. The gong as a whole have cleaned
up iheir notes und steudied their i
‘ratic: WAWTF 220, WAKR 71

WEPG 24, WERD 11, WEARE 2, W SBDY £
TENNESSEE - 5CM, Polk  Perdue, W4FI — The

Nashville gung has finally come in life. We have prospecis
of wn Amatenr Radio Club beiny formed in the near future,
WAZ7.C 1akes the lead in traffic this month, He is on regu-
farly exch evening and wanis traffic. W4ACW ., our new ORS,
uhinres honnrs with W4SKP for second in traffie. ' W4SP is on
reguiarly and says the Knoxville gang is getting along nicely,
WHASQ bas been appointed OKRS and promises to Lundle
iots of traffic. WaFU worked the Ryrd Expedition and got

X

aqmte 5 nice write-up in the focal papers. That's nothing
unusual for WHF Hi,

Traffic: WAZTC W, WIACW 6, gP 16, W4ABR 7,

ARKANSAS \i Henry K, Ve SABL — Ve e
}..I.!d to note that t 1e traffie totals bﬂ\p hlken an upward
Jump this month. ‘W EEP, who s one of pur new ORS, de-
=erves Tangt of the credit for the laree total, He twide the
BPL and we are proud of him. Keep up the good
WSSE reports that he bad the bad luck of burning cut alb
Wnis receiving tubes, so will be off the air for a v«iule al fewest.
The R. 1. paid Little Rock 3 visit snd =
were down to e the exams, WHHN
1 exxus, He has just heen appoinred a uew RS aod has
Also heen named the starting station for the Giovernor's
President Relay, WER( one back to his 210 trans-
mitter until he can ge sctifier for his tithe,
WARDD is getting oui FB with a uew 50 watter, WHPE
is busy m 3t the time running a brosdenar efanon, [t i
rumared that the Y has WHAN N off the «ir. Hi, WEARI
handled a few ines=ages, W51Q has rebuilt Ris receiver und
5 Y RA at Louant has abso been appoanitad
promises to hp }4 I(-mi Tryfhie hanriler WAV

it reporis will have £ he nmde up and sent
the SCAM on the {0th of auch mnorh, as per fhe an-
wouncement in QX7 We are vlad to see our traffic totals
wrowing but if more 5t the wane will handle traffic we cun
en @ large . Let’s put Arkansax where she he-
fellows, DO TT.

Y ALBL 34,

VEHN %

B ORK — &CM, F, M, Holbrook,
E H -- W2R is &1l keeping schedules wilh
55X =hip, now 3500 miles south, W2ANV has daly
schedules with VE2RE and WRDOP for weather reporta
for Monireal airplane and he wanis help from stations ut
Whitehall or Plattsburgh, also along Hudson to New Y ork,
and Herkimer, Syracuse, Rochester, Buffalo. Erie for (Jeye~
iand air rouie, W2AYK keeps the hook clear by operaiing
almost daily. W2BA() is aow mirw a 21000 place of 4 201A
with great improveinent, W2AX X hasg pepped up with pusts
pull Hartley, W2AUQ) expects to take ixt commercial exam
sorts nld Q sirs being used on 600 meters
by abou half the comnereial opr, W2AQL took traffie from
FCT, W2BLN bus blown filter sondensers W2BKN is
rehl_uld.m: and reports W2AHW as a new ham. W2ALD js
still locking for (929 pure D.C. notes. W2IE iz refrulding
his receiver AGR has the call WIRZG while ut sehool in
Boston. W2PV is now an the air again.

Trathe: W2HFE 73, ““\.N" 42, WIAYI 41,
o8, W2ANX 19, “""\L' 3
WIBLN 5, W2BKN &, i

NEW YORK ('.TTTY D TUNG ISLAND — R¢*M,
M. B, Kahn, W2KR — The 5CM wires Headquarters ou
the closing date for y that he baw t awuy and is
unable to get the reports in vn time, Be sure to have yonr
Teparts in to bim next month on the 16th or 17th 8o that
good report for your Section will apperr m the \iay izsue,

NORTHERN NEW JERSEY — SUM, A (L Wester,
WIWR — W2MD handled the preatexi smount of trailie
this month and goes into the BPT, due to good sehedules
with traiffie siations. W2KA resigned as an ORS due to
finding time o upelme W2AYK also resipned as
moved to NVC where be will resumie his duties as ORS
under W2ER. W2A08 inmnuaing (me schedules in his
Army Amateur network, W2DX and W20'W are quite busy,
WIBDF cancelled all skeds ns he is rushing WAAM's new
2EW zmitter to on the air, W20 JX is handling good
traffic on 14 mwe. W2ZRY is trying to recruii. radio amateurs.
WIBIR is putting all effort into a 56 aud 28 me. reesiver,
X bhaving hard job eollecting traific on 3300 ke, Wo-
AFC been atepping out 0 the West, Coust regularly and s
now fr ymg & 160 meter fone. W2BMO is back on the sir
again in Irvingion. W2BA1, just finished a 292 receiver
which works very ¥B. W2GV having vrouble with key
thumps in neighbor BCL set. W2WW is pusting out a very
good fone which brings in Jetters from BCT. s, W2ANG i
building an 852 push-pull xmitter aud will he heard shorrty
W2CTP been busy with a wmovie-tone ipstallation but will
make the BPL next monsh,

Traffie: W2A08 24, W2OW 7. W2DX 0, W2EA 1,
WIBDF 21, W2MD 115, W20 52, Waby 2, welxt,
W2ARC 5,

W2IBAQ
W2RACY 1A, WaaaT, i,
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MIDWEST DIVISION

TTANSAR — 0 H. Amis, WOORT — As usual the RA
k WAOFT.G makes the RPL. Here is one of the wuost re-

liable stations in the section und gives the resg of the
gang something to shoot at, WOUKT with xytal control alsn
mukes the BPL but fails to turn in » larger votal than the
RAML. WALN received his ORS appointment and takes 3rd
pace in teaffie, WOERO wants an ORS and is on 3500 ke.
with a 210. WOERI, cur radio parson is on 3500 ke, with fone
and says ita ¥R, WOBHR, wur technicul midvisor, has a push-
pull rig going using VIN250 and suys ii's the best yet,
WOCKY has lots of grief, two fubes go soft, MOPA trans-
mitter in the junk heap wid is bothering the BCT. s with &
L10 Hartley now. 'I'utf, OB, W s very busy with eol-
lewe wow =0 s on very little but says it won't last long,
WOFL G has reported three tines and will receive his ORS
appointment as his traic is very satisfactory, WYFIG wants
an ORS. WORFZ, un ex-commmercial, has applied for ORS
und has u MOPA going with a 210 and a fifty an 7000 ke,
WUFY P and WOFTY have both beetr rebilding and haven't
been on much, ‘Phe SO will be foreed to make some eun-
cellations if some of the gung don't. start reporting each
nmwonth as there ix no exauge for iv, RS nite s coming along
FB so Binten on 3500 ke, eacrh Wednesday nite ut 5:00 PM

CRE for RM WYFLG's &ST. Any stations desiring re-
liable skeds will please get in touch with the SCM.

Frathe: WAERO 20, WOCIET 2 WOFTY 35 WoOFrT G
145, WOFYP 12, WO, N 185 WOESL 3 WOFLG 57,
WUFIG 12, WORHR 37, WOHL 9, WoCKV 11, WOCFN 14,
WYBEZ,

NEBRRASKA - 50M, . B, Diebl, WORYG — WOANZ
is doing fine and says traffie ir improved. WOFAM has re-
prtired and s ai b agsy, WODNC has the usual fine 1oial,
WODI betnoans the fact that sehoc py him busy,
WAIBOU) hags » new smitter and is open for business, WOBLW
s doing fine. WOUHRB does well for the higher waves,
WOBBS is still pretty busy with work so he raw’'t be on very
wateh, WACDB ia alsa on higher waves for a change.
WIROR is prevty well tied up with work and sickness iu
family. WOEEW hasn't tune fur tratlic with a rush of work
om hig hands. WODVR is very busy observing, WOBYG ison
14 me. now,

Traffic: WOANZ 17. WOFAM 58, WITINC 28, WODT 24,
WUBLW 6. WOO'HB 12, WeBBS 4, WoCDB 2, WaD\ R 14,
WOFJID R,

TOWA — SCM, HD W, Rerr, WODZW — The Alidwest
Thvision Clonvention for lowa will be held at Ames, Jay 10,
and 11th, and all Jowa awateurs are urged to drop the SC M
a eard at nice that their name way be on the mailing list
for programs, The Campus Radio (lub at the fowa State
College i aetive with 23 members and the C'ollege station
will be an the air soun as proper license is received with Phil
Kenkle. «f WOI, faculty advisor eom. to the Club in charge
== xtation xtal control warking on 3847.8 ke, Our new KM,
WOFIQ, tops the trathe list for the month. Did you read his
suggestion about * MK’ in lust G807 You should. il vou
haven't, WODGW cancels skeds to gn on his job ont of
town The Mra, ut WOBCA is in the hospital and the QM
doesn’t make the BPL, fiest time in months, He has our
wishies for his OW's recovery, WOFFH is working on the
3400 ke band with a FB siv. WOFYQ zends in his first
repore. fhanks, WOGNR ix another firsi reporier — he is
juining the Boy Seoute Radio Chain, wams skeds, W9I.A
way worked recently and says 73 Ole Gang, WOCK putting
stal eontrol for 70N0-3500 bands. WOBILJ is now using four
YULA tubes with 500 volts on plate and keeps ‘em cool.
Thanks for report, W3K.IDW reports weather no good and
changed QRA ro tratlic not so heavy. WOBRYV is working
tor M, P. Ry | eare SCM Diehl, Omaha, WOFFD and W9-
FOG were recent vigitors st WODZW, As we close the report,
WOYL. the lowa State ("ollege Station, is heard on the air.
Reports should be early hereafter — month closes the 15th
now, All tratfie reports will be appreeiated by the SCM and
R\'s,

dratfie: WORJQ 4379, WODGW 224, WIEDW 179,
WODZW 171, WORCA 95, WOTFQG 76, WUBILJ 55, WORIW
83, WOFFD 49, WOFTK 82, WOYFZ0 31, WORCY 30,
WOKHN 20, WoDPL T, WOtiF 5, WOFY(C 4, WIGDR 2.

NEW ENGLAND DIVISION
EW  HAMPSHIRE—SCAL. V. W, Hodge,
N WI1A'TJ—This is one of the best tratfic months we

have hud. Many new stations are breaking in and
they need your help in getting started. Key clicks have held
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up some of the gang but most. of the trouble has heen cleared
up, WiM# is D Xing ou 14 me, WIAUF has been laving
trouble with his transontter stopping for no good reasont
WIATTY ix an ORS now, WIBFY hasx a new MOPA usue
2t 852 in Iast stuge, 1924 styvle. WIAEF handled a bunch in
spite of illness. W11P js still working for the BPT, and says
he will make it next month sure! WIAVJ sent in a good
total mn spite of QRN from hig printing business, WTANS i
pounding them vut as usual. WICOW ui Fxeter Academy
has u new 1O2Y transmitter using an RA2 and rectnbulbs,
The following stutions have bect reported as being on the
air: WIBLP, Concord: WI1CDT, Meredith: WIANP,
Gorbam; W1A8K, Nashua. Help them ouy with trathie,
gang, W11X, Laconia Radio Club, is active on 3500 ke,
with Xital., WIBST wax tun busy to hauodle very many.
WIiMB of Lebanon enlisted in the Naval Ressrve and in
making a 2 months ernise in roathern waters, WI1TUN is on
with a nice D sign 1, Let's have your reports in by the
16th. OM’s.

Traffic: WLATT 235, WHIT 120, WA VT 49, WIAEFR 34,
WIAUE 24, W1COW 24, WIANS 19, WIBST 18, WiMB
]4 \\'11‘{ 7, WIAUY 5 WIRFT 2,

FSTERN MASSACHUSE' I‘T\—v‘ﬂ( AL, Birs AL
leuumer, WIUM—The Worcester gang will be surry to hear
that W1AJIK, the newly elected president of the Woreester
Radio Asyociation has hnd 0 resign, due to business activi-
ties in Boston. WI1AMZ was home for mid-year vaeation
and managed to he ou the air during hig visit home, W1AZD,
Berkshire brass pounders, has reoegauized and the loeal
paper has donated club rooma to ** muke whoopee'* with the
evils and brass. Auy of the iocal hams are invited. Just drop
them a line wheu, WIRKNM say= soup rectitier froze snd he
feels ull broke up after the jars, Hil But you'll beur him with
his new tube reciilier, WIBNT, suys hig ‘5" tubes ure ghurt-
ing ou their fifth yeur of service und is moving himself and
everything to a new location—is on 7200 ke. from £ to Sty
daily and all day Sunday. WiMP is on 3800 ke, und reports
very busy ss eanmander of Unit 1, Section 7, LLS,N.R.
WI1RI1X is u new ham and the Worcester gang present their
cowpliments and would like to meet him ut hendquarters,
274 Main Sireet, sowe Thursday evening, WiIFO is on 14
me. and 3600 ke. WIBKG has handed in a fine bunch of
messages this month. W1lIM’s telephone ix Park 3310,
should information respeciing A K. R.T., be wanied. The
Woreester Hadio Associntion had their anpuasl meebing.
WIAJK, A, E, Linell, was elected president with Charles A,
O’Malley, W1ANT, secrecary, 41 Oak Avenue, What do vou
know?—W1ASU had a brand-new junior operator. {lon-
gratulations, old man, and more power to you! The Spring-
field Radio Club certuinly are t be corumended for the very
fine preparation they ure making for the Massachusetts
Clunvention.

WI1BGM has heen biiten by the fone bug and has joined
ithe Army Net. WIADO is irying fone un 3500 ke, WI1FG
mmpl.ajﬂe of the storage battery woing bad, only having had
it six years, W1ASU kept sc hedule with SDKN Swedish 8.
5. Eiruna every night for u week from RBoston out 2500 miles
when Northern Lights spoiled the WS0’s. W1ANT is busily
active in U.S.N.R. drills,

Traftie: WIAJK 4, WIAMYZ 8, WI1AZD 43, WiBKM 14,
WIBNL 4], WINP @, WIEO 17, WI1BKG =62, WI1UM 11,
WIASU 12, WIGR 8§, W1iBZJ 7, WIBGM 51, WIFG 2,
WIADO R, WIANI 36.

VERMONT—RCM, LA, Pauylette, W11 T—We havean
cxira station reporiing this month su that is & help.

All please take notice of the fine total our new CRWM
WI1CGX piles up this month, He savs he is having BRCT,
GQRDM 80 ia off for quiet hours,

W1AOO reparis he s still XX QR and has nobt much time
for tfe, WIBJP is QORI in an orchestra and not much time
for hamming, but he has rebuilt his transmitter, WIBCIK
has gone to Ft. Benning, Georyia, but he s reporting from
there.

Thanks a lot W 1% for the report this tmonth, and if the
radio wx conditions ever elear up so 1 eau even hear NAA or
WIR, I will keeps » sharp lonkout for you and try for a Q80O

‘Traffier WICGK 3856, WII'T 136, WIAOO 69, WIBJP
17, W1BCK 10 and W1EZ 3.

EASTERN MASSACHUSETTS—SCM. E, T. Bat-
tey, WI1UE—W1CQ beats all comery this wonth with 439
messages handled! That reminds us of the reports WIFL
used to turn in!! Very FR! WILM and WIACH bhave their
usual high totals and make the BPL with W1CQ, kven

% Non ORS,
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though several ULH.8. woere vancelled last month, we have
uot yot a percentage of 100 or all stations reporting. V‘Vhy
l\peu vour O RS, OM, if vou can’t appreciate the meaning
:-f 1t” ‘T'he Kastern Masmvhusetts Amateur Radio Associa-
[ion held a Ham-test on the evening of February 20th. There
wers about 50 in attendance, aimoug whom were K4AGF of
Florida hurricane fame. W1BIG 8.C.0. of AMaine. W2GS,
s fifth districi ham and many others. Interesting talks were
#iven by Ar, Browning of Brow ning-Irake and Dr, Kennel-
fe e one of the lirst to bring forth the Heavy-side
Laver theory, As the old anymg goes: " A good time was had
by all.”” The B.M.ARA. is aur eadio clnb—meetings are
held first and third Wednesdays of each month in Mifin
Hall, Cambridge. Comne pne—conue all and get acyuainted!
WIRBIX has moved to Worcesier, WICRA is geliiing up a
ham orchesira to plav at: the hnrmzﬁald convention and
wanta a good pianisi—one ak 8 e, Pl Hi! WIUE is
now i"ePplugf schedule with W1CQ, The 500-ke. band on
new receiver ot W1AC by 135 degrees un dial—
broad evuf! WIRY reveived report from England that his
14-me, harmonic way heard on ten meters over there.
WIAZE has new National Kit which works great. WIAPK
seoms very hiusy at WLEX-—hope he doesn’t turn into a
deaster. Hil WIACA has new high O™ cireuit
w orkmg B and his sigs sound better now. WIAAW has new
receiver built and has only a promise of more work to offer
this month. Go 1o it, OM, WIWYV worked a rare one when
he hooked ¥P-3AR in Poland—bs also worked VE-5AW
in the Yukon, He is using the Tush-Pull cireuit and urges
cveryone to iry it if the 7000-ke, rucket is to be stilled.
10X still haunts WI1KH, W1KY discovered that ber unsteady
aims were enused by a BOL snienna rubbing on hers, so the
interfering antennu comes down and goes hoom. Hil Hi!

WIBW of Wallaston works everything e hears on 14 me.
and i bioweering on 2%, WIRBT reports rectifier trouble—
what's wrong, OM? WIAGP ix building erystal outfit and
has his eye on an O.R.S. appointment, WI1AHV suggesta
ihat the gang use ibe service wessaye more—thai’s 8 very

wood ideal Hx-1BA’l' makes his return signing WI1ALY.
He is going right in for trafiic work and is a prospective
0.8, WIAOT sends in another report. with advice that be
will soon junk the AC note—hurray!! First report comes in
from W1W (T, He is doing some FB relay work—he, as did
WIKH. a cuuple months ngo, foned message from FsBTR
back in very quick time.

o destination and sent answer
temember the New kngland
Springtield, April 19-20. Hope tu

ZE 60, W1AKRS 51, W1WTU 51, WIUE
: V‘IKH ”‘ WIAOT 32, WIALY 32 WIACA 25,
WIM P 22, WlRY 2, WIBRT 5, WIAPK 2, WIWY 1.
KHODE I\LAND—%(,‘-M, . N, Krans, WIBCR—
BY RADIO DIRECT FROM WIBCR via WIMEK—
'R worked WFRT and WIPAT with an 852 on 7280 ke,
WICPH is kicking out FB with his B batteries, W1MO is re-
hu_dd.mg and experis 10 be on soon. W IRLS says his remote
rol works FB, WIRBLV is using low power and finds
truthe searce on 14 me, \‘» JAWTE has been wourking fine DX
w14 me W TGO sn LCRN are newromers and we wish
them luek, WIAKH is on 7
the whole there seems 10 he ple
band, WIBCR got the (rovernor’s Preswient message off to
WIMK, The following stations are on 56 me—WIBCR
WICPH, WICRN, WICQUS, It is expected that WIAMW
and WIAFS will also work on 56 me. as well as a gang of new
hums who have not received their o y
Traffic: WIBCR 114, WICPH 10, W/
WIBLS 4, WIBLY 2,

NORTHWESTERN DIVISION
]’ DAHO —&#CM, James [, Young, WYACN-7JL, —

t.
AL 10, WiMO 6,

W7IY has a new v R. frequencv meter. He is irying
- fone vu 3500 ke, W7YA is nctive on the USDA Net,
WVADC reports new transmitter, W7ACD is active with
schedules, W7ABB is ou 3500 with a good total. W7ACN is
bhusy with photography and school. W7HE had excellent
luck late nights with his 210. W7TI is doing fine for a begin-
ner, W7AT,W says 7000 ke. is all wet, He works Chile and
Hawaii on 14 me. W7A0C is un 7000 ke. sume, W7ALC and
WYGU are busy with BCL service work, W7AFK bought
power supply from W7THE. WTALW is ready for his ORS
now. WTACP is going fine, W7ACD, W7ABB, W7YA each
report two schedules daily,
Trafic: W7ABB 91, W7Y A 44, W7ACD 36, W7ADC 20,
MONTANA — SCM, O, W, Viers, W7AAT — W7HP

XiT

is the siar traffic station this month, FB, OB, W7EL comes
in second and sent his report via telegraph. W7FI1, has
asked for membership in the [R.E. snd US.N.R, Best of
luck to you. Jefi. W7DD is avw working on three bands sod
doing his usual share of experimenting, W7AAW is husy
on the jury now but will get going better in 4 week or so
W7DJT and W7TR are new stations in Hardin so give theru
& eall, gang. W7AEM also of Hardin is huving lots of trouble
in more than one way and the station is still silent after the
recent death of his mother. W7ANT and W7AHN hoth of
Great Falls ate putting out a mean signal on the upper end
of the 7000 ke, band, WYAAT has been wient for & few
weaks, hut will be golug strong on 7040 ke. agaiu snon and
will also have & wew T3 watt transmitter on 3520 ke %c
preseat all ORS are reporting on time so let's keep the ball
rolling at the same pace from now on,

Tratfie: W7HP 115, W7EL 99, W7ALT 80, WYFL 37,
W7DD 25, W7AAW 20,

OREGON - 8CM, R, H, Wright, WiPP -~ WT7GG ix
back on the air after a long silence. W 7ABH will be ni as
soon as the ship he ix vu hitg port again, WIVPL is ull for
High C now that he has bried it. W7UN and W7PG sworks
skeds every night, ExW7ARY is back on the uir under the
new call W7ZB, W73V has been using MO A and says thar
with the exception of being hard to neutralize. it is FB ~— the
seb is c‘ompletelv shielded with aluminum, W78T, ex-BCY
of Idaho. i3 now an Uiregon traffic man using a 210 in rhp
Hartiey cirenit. W7AAK is rebuilding but holds a tri-weskis
sked east. W7 RJ, W7BO and W7DP are il using High .
W7MQ is on consistently. W7KER s working on 28 me.
WY7AHC is on veeasionally using 2 50 watt bottie. He is
leaving for Alaska snon, W7 431C) was the station selected in
thisstuie to procure und relay the message for the (Governor's
President Relay, WTAJW, the ilose v Amateur Kado
Club, now has itg mereury are outfiv g ‘The general
upiuion of the amateurs in Poriland 1a that DX and trafie is
greatly improving in spite of the facn that spring is almost
bere with its QI N. vaeatinn& eie,

Traffic: W7PG 77, WTUN ., WYPL 34, WYMYV 32,
WIYWR 30, W7.AMQ 23, W7GQ 18, WIPE 13, WTAAR i1,
W?ACG 7, W7ST 6, W7%LK 3, W7ALG 5.

PACIFIC DIVISION

08 ANGELES — 5030 1. ¢, Wallace”, WHAM —

I Five stations make the BPL this month -- W4 WW
WOLLI, WEBZR, W6ZBJ and WHOZO, WEAKW re-
ports WI1BDI his East, Cuxst, P, I, pick up siation and their
“ Little Three Ronte”’ KIAF — WAAKW — WiIBDI — ian
fast one. P, L to Hariford in samme day. WL had bie
month szain, plenty of raffic with W8EOF for Standard
Air Lines, a vew line to Phoenix and El Paso, o special 1) X
or records, bub good skeds brought lots of gnod traffie. {le s
still going goad on fast, sure delivery of traffic to Los An-
geles, WEGBZE did some emergency w urb\ for btanda_rd A
Lines. DX has bheen fairly goo
He few over the shack ahout 7000 f and his ’ﬂu-tn ot
sticks eertainly locked simall to him, WEZBJ tells us fhat
WECMLY, now working for {Inited Artists on Phototone.
reports arrival of & YL Jr. op on the 9th, W60 wonld hike
several reliable skeds east of h Axi ; Blexien o
Utah. WHA\VJ aenda in hig tirst. ceport alnes long. long ago
and says he has put in Rectobulbs, WD KV has been elected
president of the ¥Foothill High Freguency Club. He is re-
building his transmitter for cry=tal control and then hopes
te be an Oificial Frequency Station. WaDIJ ia keeping some
gzood sehedules on the 35800 ke. band and sends in & tine total,

WBAM was QS0 Byrd when Berkner's veighhor Palmer wis
at WOAM, WBDLY now had dual transmitter with 30
seconds to QSY on 3500 ke. or 7000 ke. 50 watts on 7000 ke
in 734 on 3500 ke, He ways it seewws funny to QRO N, J on
30 watit sei, QS A4 and siep right out with little one on 3500
ke, and get QSASL from same place. 3500 ke, seems to be FB.
WO6EGH moved from Blythe to Los Angeles, WBAEU just
finished a new VX222 RF receiver. He ix going 10 make
erystal eontrol now, WEBVM want down to 14,000 ke, the
middle of Februury and its ¥FB, WEAGR bhlew 281, He
helped WGAM at the key of WHHDM get WEMA.
WBAWGQ is open for sked with Los Angeles [or Monday,
Wednesday and Friday. WBQL reporia 14,000 ke. ir getting
into good form, He is hearing ZL and Z§ stations with good
readability now, W()F'I‘ reporis conditions terrible for trathc
haudling. He says “sowething will have 10 be dor
W6AKD has been trying out some new 61X Rectobu bs,
WGHS has USDA network skeds the last Saturday of each
month, and handles several messages on each test, He ex-
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peets heavy trathic with Berkeley suon. W6IS is doing some
wood work ealling every vperator's uitention to the fact that
we want their tratfie reports every mongh, even though they
are not ORS, WoISG has been very busy handling trafiic,
WHMA and WBZZA have now had 30 QR0’s without a miss
from eoast to euust swnd border to border on 7200 ke,
WOKPN sends in his first report, s good one, WEAWY
eoildn’t get 852 to perking VK s0 has laid it aside and is us-
ing 210 until he gets more equipment for high power.
WADZIT has made quite & few ofi-wave stations QSY into
band lately. WEEKC just finished his 1929 receiver which is
FB. W6ASM has been very busy checking up on off-wave
stutions but he cumes fo the A, R. R. . meetings on
Wednesday nights. W61HM hit a streak of hard luck and is
down but not out — yei. WHCTUH has new QRH, regronnd
crystal and tinally has transmitter going right and from now
on will be on the air plenty, he says, W6KKE jusi built «
new TPTG high C push-pull with 210’s and most of his
repurts are xtal DC. Got R4 and QSAZ from NJ2PA ai
sun-up on February 11, Power supply 1s from Thordarson
Ly wv, 210 pack

WHKPH seuds in a gocd report vin, WAHS, WAEFA has
heen very busy with schoal and lost time fron sicknesa. but
bandled sowe traflie juat the same, WERRO iz un the air
again with hus new rransmitter, He says that if he were fo
vuote what some of the operaiors report his siguals as, it
woidd saund like bousting. He is beginning work on his new
receiver now., WBEAF rebuilt everything twice WHZZA is
now arranged for two (‘X210 tubes, Recewer snd trans-
mitter skl less thaa a eubie foot, WHA X E has asked with
WYARKJ on Vhursday evenings., WHBTA has been rebuild-
ing. Also is working na Assoeinted Editor the Useillator.
WEBJIX is busy working rmuke the banquet on March
29th a success, Heard WHBT QSA4, WHDLK saw WEDNH
a4 the sunatorium and he is coming along fine, Says hello to
the gang. WECRC is at present remodelling station and will
be ou soon,

Fortv-eight statious reported by the 27th this wonth with
43 reporting traffic. Nest month will be a short cne us the
veports are to be mailed on the 15th instead of the 23th,

WHCOT ig irving to arrange & sked with Dallas. WEALR
i slarting » radio vlub und boosting the A. R. R, L. in
Fresno. WBEEB migrated to 3500 ke, reporiing that he
can't do anything through 7000 ke. din. WEDEG is keeping
skeds, WEOF has to wulk ten miles on snowshioes to get his
mail. WEAPW is trying to ind power leaka, W6CHA reports
{ormation of 8 west coast experimenters’ elub, The Elks Club
bag1nvited the Amateur Radio Hesearch Ciub to have a sta-
iion at their National Convention in Los Angeles in July.
Hert Mandham, an old navy op, is now on the air as a new
ham,

Mr, James M. Chapple. Supervisor of Radio a+ the T.os
Angeles branch. was guest of bonor at the meeting of the
short Wave Club of Pasadena. FxYBCYT is second opaerator ab
WHFT and is going to Phoenix, where he will erect u ham
station. He has applied for a & call. WGELZ is running the
ende elass for Radio Doings on 55 meters on Monday 7:30 to
3, and Thursday 7:30 to &,

‘T'he Jerec Club of Los Angeles send us their publication
twice a month and report the meetings and trips they take,

Traffic: WEAKW 374, Walll 319, WARZR 282, W6ZRBJY
275, WH(ZO 129, WEAVT 134, WaDKV 131, W6DIJ 70,
WEAM 69, WRIDILT 48, WeEGH 42, WBAEC 41, W6BVM
34, WRAGR 29, WEAWQ 30, WeQL 293, WAFT 25, WeAKD
20, WOHS 19, WEDSG 18, WEESA 32, W6MA 18, WeEPN
17, W6AWY 13, WEDZI 13, WOEEKS 12, W6ASM jz2,
WaDHM 10, WACTTH 10, WeRKE 10, WAEPH 8, WEEFA
H WERBRO 4, WOEAF 3, W6Z7A 2, WeAXE 2, W6BTA 1,
WeCOT 21, WEALR 20, WOKEB 7, W6OF 30, WEAPW 15,
Y BOHA 73,

ARIZONA — 30, D, B, Lamb, W6ANO — The SCM
bus pote on # afton with no date set for his return.
Thines in Avizona seem (o be picking up very well lately
with most of the ORS reportiog gond activity. We had a
meeting of the mujority of the gang at WEBWS's house a
few weeks avo and orzanized the Arizena Radie Club with
the iollowing officers: WoBWS, president; WEDIB, vice-
pregident: W 6CDU, secretary-treasurer. DX is fine and it
of interest to note that at WEEOF last night. we
M Z32B who is exFFOAS0, I believe he suid, We
were the second six aver this vear. W6HM was the first
across’ Dale Hammersly exWEH was at the key. WEEOF is
using &« WOEX 250 waiter, and is certainly pushing the
traffic along. W6DTU is getting ous very well on 14,000 ke.
and has worked Minnesota with his 201A and 110 volts AC.
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WECDY is busy with college and YLs. Al his wraffic is
handled on schedules, He is still using a ** fifty " and motor
generator plate supply. W6BJIF has been doing all his work
ot 3500 ke, aud reports working a couple of Canadians vtten,
He keeps schedules and is very consistent, WHKAA has jn-
stalled two UX25{ tubes for his rectifier. Fle is on both 3500
and 7000 ke. and getiing out OK. QRM from school is keep-
ing him off the air. WHCRA is teaching sehnol but finds time
to pound brass on 70N0 and 14,000 ke, with a 210, WeBWS
is using a TPTG wish every connection of quarter inch cop-
per tubing, His DX is fine, but he is Loo busy with eollege ta
work much of it. WEEKFC, 1 non-ORS has the right stuff and
is doing good work on 7000 and 14,000 ke, band and has ne-
quired a pair of 216 recrifiers. WOEOF is an old timer with a
new sall, He is doing wonderful trafiic and DX wark with
the help of Charles (!, Messman, ex0BCJ, The gang un the
east coast should remember WHFEOF as exWSABE und
esW4PY, W6CCD has deparied for transpacific brass-
pounding and will he on commercial frequencies oo,
WEBDGY is now un the air with a 17X171 in a split Hartley.
He uses a Zepp feed to his antenna and B-elimmatar plate
supply. WHCDT has at Iast received his new Ford and is
QRL ehasing the YT,

Traffic: WEEOF 801, WEFAA 20, WHCDY 44, WiHCRA
4, WOCDU &, WERIF 43, WeDTU 29, WeRWS 51,

SACRAMENTO VALLEY —8CM, ¢ F. Mason.
WHCBS — WEETA has a new transmitter on the air now
with a temporary antenna of the counter-poise type hut
expects to have u Yepp soon, WACTH is handling lots nf
traffic now and is alse working DX, WBDZY has a case on
Cunadians, WEETA. gets a thrill out of traflic handling. She
has sent and received some messayes, WHBY B is on the air
with an 852 now and is doing some very gocd work. WOESZ
ig on the air now with RAC from slop, WEAXM has n 210
now and is putting 1500 volts on the plate, WEFROU has a
250, WEEM X is planning on putting in » 250, WEA X1 puts
aut a healthy siz, W6ELC has a new slop rertifier which
workas much better.

Traflie: WEAFA 77, WOEEO 753. WHDON 187,

SAN FRANCISCO — 8CM, Clayton Bane, WEWB ~
THIS REPORT BY RADIC FROM WaWB DIRECT TO
WIMK. W8AD makes the BPL this month and leads the
Section. FB., OB W&PW i still trying MOPA circuits.
WEDPF und W6ACZAL both have beautiful 1929 notes,
W6WN is practically through rebuilding. W6CJS and
WEUF are hoth new stations udded to our Section. (ilad to
have you both. WEDYR has been trving 14,000 ke. sod
finds this band fairly good. WGAC has slso been successinl
on the same band and reports communication with Fngland
FB and easy ou that frequency. W 6BMU is using MOPA
arrangement and says it is excellent, WO DZZ hays been sick
but managed to squeeze a hitle traffic through., W6KJT is
utill busy with his new op. Hi. The 8CM is going to he QRL
with a new girl op, too. Evervone enjoyed the guarterly
A. R, R. L. meeting at San Jose. The uext one is tn be held
by the East Bay saction, A number of GRS have been ean-
celled and others will suffer the satue fate if additional re-
porta are missed next month, W6CI8 is running schedules
with WSBS and WIMK and is a new ORS. WBUF and
WECKY are iu together and using a crystal rig aud putting
out & beautiful signal. WEBGT is siill patiently wrving 2%
me, with the SCM but with slight siecess Our tratfie this
month is uuch better and 1t 18 hoped that there will he a
further inerease next month, WAC'LS is now back on the air
again after a long absence. A new elub has been formed re-
ceutly whici will help materially in putting the Section nn
the 1ap,

Traffic: WOAD 390, WODYRB 31, WHCIS 15, WEAC 20,
W6DZZ 15, WaKJ 3, WaBMTU A9, WAPW 40, WAWN 9,

SANTA CLARA VALLEY OM, ¥, Quement,
WENX — WEAMM makes the BPL this month on de-
Iiveries alone. Bruce is keopiug a dandy schednle with K3AA
in the Philippines. W6JTT is fonking hard for a Honolulu
schedule. W6 BYH is contemplating inswalling a erystal-con-
trol transmitter in the bright future. WOBAX expects to
develop his master oseillator ~ - power amplifier on 14 mo. to
a great degree of efficiency, WHAME has moved to a new
loeation. WEBMW i waiting for some brand new 866 type
tubes, WA ZS is another of the boys vn 14 me,

Traffic: WEAMM 178, WoJU 47, WSBYH 16. WABAX. &,
WBAME 13, W6NX 9.

HAWAILL — 8CM, F. T. Fullaway, K6CFQ — By
RADIO FROM K6CFQ via W6BLU — There are many
new stations on the sir that are not reporting. Please report
every month, fellows. They are not due the first of every

XIIT




mouth, Uhe Army s wiarting o Vet in Howaii und the SCAL
hus beeu named the radio aide to L, T, [Sarton, comd
charge the net opersmons, W7TEH and W6HA have bees
viwn, WYES ig op. on the Viglignr, KGALM haodled the
most trathic and he is applving for un ORS ticket. K6AFF 15
& new LIRS but an old timer and an ex-0RS, K6EST a new
fiain ou Maui reports for the first. time, ‘That hoy sure ean
v, The BCM seni him o messave that vwas half hour
7 and he copied it straght at about 30 per, KaDPG is on
i4 me. Mmdvlv now, I«liil’)‘l‘(‘l’ haq ® lelA xmiiter and re-

from you i'e,llow.\' I,hnf, have not re.pn('tr-.d vel.

PHILIPPTNES — Arting ;
sehedules {rom KIHR
AMVN Tientsin, China) at . daily: acSZW
{shaughai Observatory, China) 6 pm daily; omiTB
(Bumay, Guam} 730 pm. daly; KIRC {(Radwo Sehool.
Llapite), 500 pan, daily; WEEEO (Williams, Calif) 9:30
p.au, dady, frattic is haudled thru KIHR to the fullowing
destinanons: W i VI AC und loeals. Transmitter fre-
yueney 13 (010 ke,

Prathe: KIHR 1214,

AN DIFGO — 5080 (5.0 AL Sears, WABQ — T'HIS
REPORT BY RADIO FROM W6BQ VIA WS8BAS.
WUAJSM lends with five skeds daily, WaGBQ) is waitiug a sue-
egmor as SCOM, WORAM reports 14 me, imaproving, W6BYZ
and W6KC has split achedule. WHACT sends in a good report
for & Dew UBS. WHRGL is QGRL good rotal, WEEOP iy a
3 ly skeds, WOEPZ will have some skeds
(1 15 countries this month, WeEC is
G4 was reporfed €5AG In New Zea-
fand on 3750 ke, ‘»‘.'(SB\‘X is {onking for skeds. WAERT
helps BOL OQORM, WHERBAS has plenty FB ztuls, W6ENK
ana WETINS are QRL school.

Traffie: W 6ATM 430, W hFlL 259 \\’I’i’BAI\i 126, WHRYZ
17, WeACd 79, WaBGL 75, WEEQOP 72, W6EPZ 46,
WHDNS 39, W6BCS 32, Wobtsw ’J. \\ h]:C 24, VV
6. WHRBVX 11, WARERT 8, WoQY
ST BAY -oCM, 4, 0V
A OGN, the old Pimbippine Island wraffie man, got back
sate rhe running ngaih and made rhe first place in the section
thiz month with o vaolume of craflic, fmm
RiAlk., Houston of WHsR fim a close sew
e sist. by inking the Philippiue H]a,ud <iult trnm

M, M. L Felizardo, K1AU
i the following:

soon, -”WOB(_'D WQG {
on 2% and 14 me,

WHCGAL and relaving in on to gas 3
putats, WOCGRT iy using the oid 17 iu an uitraudion

sarenit. and WESR bas a 21 w in 2 High ¢
Harrlpv which gats our ia FB fashion. WHATX, who has
vly installed himselt in 5 nesw shack nnn.sfmcfet\ for
xu-FjJ purposes unly, has heen burning up the air during the
+ayhght hours und took third place, All of the work of the
three mujor reaffie metdin the section was done on the new
700D ke. band so conditions sre not as bad ag sotae f ns have
pamied them WADWI dropped down to the 12,000 ke,
teyion abd was elated to find that traffic was us good there ax
on 7000, He kent his large totals of the pust two nionths up
s mumber of skeds, the 1mm one hem;z ‘rurh a ( hilean
to h

tsntaining six awhedulew and in addition kept “'t'i.\[I in
mch with ms Ow h;lp in Afarshfeld, Ore, WYAEC has
settle haklana B,

!’Te ha% bopn mnnt.umm.r s ske-d \wth WEACHT. W6AST has
hmﬂn kppt an hus\ in h\a o d neeypation that he has for-
wanaged to rap out
Hi. WHLP is buck
a5k ihP HiF A ch C Hartley with
which he ix dnmz sing aaother J0 which
e using n 4 self rect, job W oRZT ay Coneord continnes
nrelay nnrrh atrd sonth from his vantage powat beyond the
Contrs Costr Hills, WokDE ou{emplating the iustalla-
tion of eryaral control after getting the erystal of KRE, local
RO siation, WHETR at Vallejo is ennfemplating the insialla-
flon of & {ube tier, but declares that. the old slop 18 hard
tor baat, "Rirugh, WABI has beeu doing some traflic work
with KTAER in addition to the great deal of wnﬂ\ he dm"-}
tor the Naval Reserve. WHRP(Y hag a «

W NBS twice weekly on 7260 ke, and
=honld he vouted throngh him. H.

5 also been QS0 with
DD has been so busy
réunity to Tun up any
ng the arrival of
. the new mercury

. 'WBBUX has heen u\,"i t.he .
30 but is very enthusiasiic s

T

TV

. WHEDR, the juvenite sheik, hns hesn

a YL interfers with his interest in raio avain Hi
ing b Walls out of u ('\ 112 on 7300
; .

aays he is ge
WokY is back on
mmended by H
not done much traffic yot ’WGHJ expe ) wir
K7AER again soon, WEEFR ui Antioch with » UX-210
vas QSO with WERT « - ut \‘-'hmloq nud QSR a sy
V\ ashington, D, C. FB. W6OT is on {he air again and is
inning to perk under the lin u( WAHDUR, WGIP and
WOCZR, It is the work of WGOTCL WaPTT is still V\nrkmg
coast gn L4 me. WolT is mmpnmrﬂv aff the air but is
currying on with his O0) work
Traffic: WHOG L 745, W'

34 'i'””. WHALN 300, WoDWL
268, WERJ 121, WeEBA 5.,, WHART 52,

P 45, W6BZTT 39, WAKIB 33, WoBL 28, WaBPC 1%,
WeDDQ 6, WEBUX 3, WHEDR 4, WeO4R 4.

ROANOKE DIVISION

FTIRGINIA —BCM, J. F, Wohlford, W3CA —

/  W3AAJ has dismantied his strtion, but will operate
WIWH., This is in ronneetion with e work at
WRVA. W3WS will be MOPA. W3ALS reaches out for DX
— working on 7400 ke, He muintaing several schedules.
W3IE, not having television, es with his life. Ciwve his
88s to a station that he was h. for the YT, there. und
the bird came back and \wmpd to know if he weant his
wife. BEWARE. WAHY elaims to have been locked out of
the shack and examinationa got him all wet, but he ke
zome TIX all right BZ has schedules with WRZZ and
WBCMP working 0 ke, and goud power supply. It is
rumnored that W3BDZ and WACKTL will attend the Chur-
lotte Convention, Rerently a radio club has bean organized
in Riehmond and prom be s geood one, The member-
ship av the start runs arciund twenty members ineluding one
\T, More about i ORN to rer
athly. We - 2
p ting dates « ennve mrh this xepurk. Pleare vios v
f uu the 15th of each month and mail to me on the
¥ report must be maied on the 20th to Hartford,
W3ZA had trouble wich his MG and wis oif the ar with
phone for s reaks, ok advantage of the lay-oft and

moved better muarters  \uyone wsnhling to
chew the , eull on him,
Traffic: W3EALY W2IR 2, WaHY &,

W3RZ i.

WENT VTRGINTA — 5¢C'M, F, D, Reynoida, WRVZ —
WRAC'Z leads this mwoonth wrh 217 e nd WRCLO
pulls in second with 109, ¥B, We need more Cof this Lo ot
the nection on the map; let’s compare next month with this
one and then think how many more messages you could have
handled. That's the only thing that will ever get us any
place, WEDIPO reporia working A A 4FN and 454 M and siso
managed to handle a few messages, WHOK and WRHD say
they are preparing for A-4 tests to he held in M . Hoti~
mah reports several ks’ illness, Hurely sorey, (1ML hope
voure OK now, WRBSZ hias gone and got married. Ciond
Ivmktnyﬁu.OL\LWSEP is warking 1715 ke phone. WSDRWTT
i= a school teacher,

" Traffie: WSACE 217. WRCLQ 109, WRAPN 60, WRDPO

ROCKY MOUNTAIN DIVISION
WAL e

OLORADO —3UN, O R, Stedman, WAC
All stations please note the new reporting date,

WODKN got the Governor's message from Colorodo
at the last minute after mueh trouble, WAFXP 1 on
veparly, WOlOO is on (50 merars phone, % e,
WOCAA i3 the mune bul also un 13,000 and
POV has » new transiitter, W N

WHODT has two achedules.
0 ke, and savs the USDA i

on 14,000, 7000 and 3500 ke,
WUEAL 1 on 7000 and
WODGT the siume. WO has s new soup re n"
s on 14 mo. wich ALY GW reports sever:
prospective hame WODMATY has been sick, WaAKIL'R hag »
DC nate ¢

A4 11 WOEAM 72, WoODE 10, WHCSR 4,

TTAH-WYO \II\TG ------- KM, Parley V. James, WBR AL —-
‘The section se to be growing and several new ORS
rppuintmenis mll he made. WEDYE takes the honors this
mouth and says his new YPA st in b, WOBTX and W6a
ETW had to grt becanuse of 4 very had power leak, WADZX
has a lot of YL qrm. WEBUYV comes through with a report
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and is brsiding a 250 watt set, WOKKF is siill working out
iw the Atlantic Cloast with a lone 201la. W6BAJ was ob
when school grm not too bad, WBAY 1, gets on when not
busy ai KRP, WHAKM is buck on the air once again and
s aso Al and MHA, W6I1PXM was made ORS. He is building
a 1929 TPTG set, WHRY is building up a new power supply,
but no traffic this month,

Traflic: W hUYE 115, WABTXN and WOKIW 73, WEAYL
33, WeDZX 52, WeBUV 20, WREKF 16. “ hR.—\J it,
WRAKNM 7, 'WBDXI\I 2,

SOUTHEASTERN DIVISION

LABAMA — 3CM, 8, J, Bayne, W4AAQ — Please
.«-;-\ take note of the fact that reports should be twailed
AL on the sixteenth of each month in the future, W4JY
is bandling seversl schedules and lots of tratlic is being
moved there, WAAHZ i ulso doing uice work in Birming-
ham. W4AAH has heen working hard this month and
activity there has dropped off, W4AJY has been appointed
Route Manager and all Ofheisl Relay Stations rhould
prooperate with him in handling state tratiie through sched-
nles. W4TT keeps two reliable schedules north. W4TA uses
fone on 3500 ke. and is bandling sowe traffic also, W4UV is
pecking well on 14 me. and handles DX craffie with a UX210
wnd 400 volts B batteries for power. W4AHR has four
achedules and is on consislently. W4AHP has recently
woved up to 3500 ke. for night work aud sez it is fine busi-
news. W4AIR will also work in the 3500 ke. band part time
in the future, W4AKB blew his 210 but has another un the
way. W4AACQ) iz holding up his end of the rope. W40A is
having trouble with modulation in his 3500 ke. fifty watf
tone but gets out iu fine shape with 7000 ke, CW, W4KS is a
new oue in our midst, Welcome, UM,

Traftic: WAAJY 116, WAAHR 42, WHAAQ 38, WATT 25,
WAAHP 14, W4LIV 14, W4ATR 11, W4TA &,

FLORIDA — Aeting SCM, E. M, Winter, W4HY —
W4AGY intercepted a memage from EB4WX for the Bel-
sipn training ghip 1 Avenir’” at Tampa and by quick relay
had it delivered the next morning, {That’s real work, OM-
SHUM) WAAGY has built & maonitor and frequency meter
and says fb. WrAlL is o temporarily on aceount of blowu
power transformer. W4AJ 1) and W4HH are sisll working on
W4AI1VS 852 outhit, testing, ete, Look out when they do
t started, W4QV is a new station ot Miami, getting out
fb. W4AKP and WAAKW are busy rebuilding, W4AGY say~
uny traftic for the Kast Cloast of South Florida will make
good time il given to W4ACC at Tampa, with whom
WAAGY keeps daily sechedule, W4OB is back on the air now
and will be on regularly. He used to be one of our hest traftie
hams. Why not start it up again, OB? W4AFU seny in a tine
rrattic report, W4ALL has seven schedules, His (raffic total
indicates hie hept ot of them, too. W4A K haa six ached-
ules. His traffie total seeins to indicate he kept some more
that he did not report. {This is the best trafiic report we
hiave had for 2 long time } The South Florida Fair al Tampa
helped gome, didn't it? — S0:M, And he promises a heiter
veport next month! WAPAW, portable cull of W4A[L han-
dled South Florida Fair traflic uiro, W4BL only handled 29
sages, He says swimming is fine {in Fehruary, You hats
orth better e down here nest winter — »CM), and
he is too lazy to do the Lurd boiled owl aev any more, Hi,
WATK ix on regularly sgsin vow. handling seme irathic,
Henr him ealling f(g—l‘JX," “hows he still has plenfy of
cunfidence in apite o the now fatous Washington Con-
ferance! WA4MS hay three new hams on the way. Says the
waing @il eatls his OW U OB, Whatsa matier, gang, ean't
vou doff your key to the ladv’ He went down to 14 me. and
enntacted 17 stations without a break. Threatens to put a
Si-watter down there permanently, and keep the 250~
warters on 7ON0 ke, and 3500 ke. bands. W4OO will be on
000 atd 14.000 meters pretty repularly now, Says the rest
ot the mt. Petersburg hums are oif the uir, temporarily only
we hope, WAKC is now nn 14,000 and 3500 ke. T.uoks out of
g shaek window and getg & iine view of Bok's Singing
Tower wvery morning, That's what we eall inspiration of the
best. kind.

WA4HY is rurning over the reins Lo a naw Scetion Corm-
unieations Manager, Mr. Harvey Chafin, 4511, 8002
sSuwanee Svenue, Tampa, Florida, He takes this opportu-
uity of thanking those who have o generously contributed
their 1deas and time to helping keep Klorida on the map in
@87, While | rehinquish these plenssnt duties with sincere
ropret, it is my earnest desire Lo keep in touch with the gang
ax much as possible. Support your new S.CAL, fellows,
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Heinember, he will represent Florida 1o the best of s
ability. 73.

Tratfic: WAACC 155, W4ALL 60, W4MS 46, WEAGY 45.
WHAFU 33, W4BL 29, W411Y 13, W4PAW 11, W4KC 8,
WATRKH 8 W4OB 1, W40 |

W1AFW handled quite a few shis month, WO handled
i) foreign messages. W1ATO is u new ham in Maine, having
maoved from Quiney, JMass.

Traffie: WIAFW 26, W00 63, WIATO R0,

WEST GULF DIVISION

OUTHERN TEXAS -80W%, Robert . Kranklin,
S WEON — W5A0Y takes the lead again this month and
makes the BPT.. He keeps a nice sked line-up and has
worked numerous foreigners this mwonth, WSLP has just
purchased a higher voltage trausformer for the 852 and says
reports are much betver now, WHABQ sends in a nice repors
with & promise of 2 better one next time, He also has a phone
going on the 3500 ke, band. W5JC has been keeping a sked
with WIMK, WHTUC and W5ILN hoth have phones going on
the 1750 ke. hand, WSBBC and W5HBAD are keeping skeds.
W5VV of Austin handled the Governor’s President message
from our Henorable Governor, W5PO is busy rewinding a
generator feld for WA0X, W50X is back on arain with a
1929 type transmitter and hopes to be on pretty regularly
from now on.
‘Iratic: WAAQY 294, WALFP 11, WHABQ 20.
NORTHERN TEXAS-—a&CM, J. H. Robinson,
WEARN — Several of the fellows didn’t get, their reports wn
time to reach @87 for this issue. Did you note the new re-
porting dates in the Mareh issue? It vertainly gives e
much pleasure to receive applieations for various appoint-
ments, espeecially when the questionnaire papers come baek
amswered as if the sender gave them some thought, Well
gang, this wonth's message report made your SCM smile
and feel darn gond — just lonk at the figures at the bottom
and who the operators weve that did this gond werk.
WABAD got his geand total in the 3500 ke, band, He suys
there is a luck of stations in the Hth district to handle the
iraffic on this [requency. WEOE says QRM from frigidaires
and BC1. fans keeps him off the air but keeps a sked with
WHLKF, WHRBF suye all his skeds went hay wire bun
turned in an excellent repors. WHAKN finully got the new
regeiver as per November 81 working UK, bui not until

after he had made tube baxe ovils. The set was budt just as
shown in the three tube honk-upin Noverber N7 WHRAM
shootg trouble for the {oral power and light company and bas
lots of interesiing tules Lo tell about the local hams. WSJD
e tryi

r to find enough parts to build a four-tube receiver us
h mber X7, W5AAR handled sowe vratfic at
W5DF's this month,
Tratfic: WHBAT 94, %
WEHY 24, W5ATZ 7,
WHDE 4.

WEBBF 80, WEAAE 54, WHOE 35,
WS5RAM 6, WHAKN 3, WAID 1t

MARITIME DIVISION

OVA SCOTIA — 8O0, A M. Crowell, VEIDCO —
N\ T1AC is the ham set the 1) F station on an isiund

off Cape Breton Their ouly enniact with the mitside
world during the winter is through atnateur radio mainly
via VEIBL and VEIBH. VEIBR is also heard on but not
much luck eannecting with the Halifax gang lately. VF1AY
I8 now using 1 five warter and puts out a mean mgnal on
3500 ke, VELBVY is luid up with the thn, right in the midst of
rebuilding. Hope you get on soon again, OB VETIAW s on
with fone, VE1IKN warks 'ein all on 3500 ke, VEIBE is
putting out a fine signal on 3500 ke, with his 852, VE1CC
has st last persunded his xmitter to perk on 14,000 ke. again
after a period of silence on that band. V11 bas left town
for a short time and is temporacily off the mr but wateh the
amoke when he gets going agany, Al Nova Seotia stations
requested to report by the 16th of the month to the sUM,
He is no mind-resder and needs the vooperation of the gang
in this regard. Send in yours on time for next month’s report,

VANALTA DIVISION

BRITT»\H COLUMBIA — 300, . Brooks, VEABJ
5 ist; the ;\( \I hv sending a few
reports on yuour activities? V#AAl, reports nothing very
starthng ihis month. heeps sked with VABR where most,
of his traffic totals vriginaie. Vests carried out on 14,000 ke.
hut has very little spare time to pound brass. VESBR sends
in a fair traffic total. VEOAJ is progressing slowly,
Traffic: VE5BR 31, VESAL 28,




ALBERTA ~— 3UM, K. §. Taylor, VE4HA — The gaug
in the acuth of the province sure is goiug fine, The hamiest
beld in Calgary. February 2nd, was a huge success with
twenty in attendance. Lt, Jackson gave a very interesting
talk on ghort wave and its relation to the air serviee, VE4CC
and VF4GX carry the wessage honors this month with
ccond, VE4(GGD geiting out FB. Thanks for
dope. OM, VE4GD aays 28 me. KB, VE4I0O on 14 me., 5AYS
wood DX there. YE4ALT promises good message total for next
report. VE4AG and YE4RA only on nccasionally, VE4IT
hs rebuilt, YE4HM pretty busy iately but niauages to
handle sorae traffie. VE4A H still with CICA. VE4RT is still
baoki or his 210, 1t went weat, VEAGT is on week-ends
" VE4EY is on vegularly on 7000 ke., sure has a uice
note and gets the tratfie, too. VE4EY gave us a nice talk on
bigh € wireuits al our hamiest on February 2nd. EX-4HS
did likewise un the seresn grid tube. VE4HA on 14 me. most.
of the Lime. VE4FF is golug strong - — gets eards irom G
and 1), Hays would like tu hesr more of them, VEAJF is
doing FB at Gadshby, VE4FR is getiing out FB. VFE4GAL
works VK. VE4GK, » new ham at Olds, is doing FB, VE4ET
s back again, | want to draw your attention to RAC notes.
Mot much exouse for this, not if you follow the high Cin Au-
ignst (ST, Ohur license calls for TN notes so wateh your atep.
The D)L note is far eusier to get in 1920 than it was in 1928,

Lratfie: VEAGX 47, VF40C 47, VE4AT 38, VE4GD 6,
YE4I0 8. VE4IT 6, VE4KY (2, VE4HM 7, VE4CU 10,
VEATY, VFE4FF 7,

PRAIRIE DIVISION

FASKATCHEWAN — 8CAT, W, J. Pickering, VE4FC
== VF4CM tops the gang for iraffic aguin this time. He is

perating Army station 710 on 8570 ke. VIR4IH has
incregsed his power to 800 volts ou his 210 and says it
worked good first time, VEAGR reports that his 50 waiter
died a natural death and a 5 wutter is taking up the work.
He has ditehed his syne as the neighbors didn't like i, That
fret Tins heen heard three times in kingland is VE4AFPK’s report,
ONA3-4 and with 100% resdahility, VE4BG wants to
Ar more of the gung on fone ns he has only seven stations
to work with, VE4FC is on at last, 5.5 and 7 mes. and broke
mio the traflic news., Will Skaife ui Regina {call not known)
repuiis things going good since he changed his location.
VE4GB raye Regina is wide awake with B stations on the
air. Why nou let the 8013 know of your doings by sending in
& repurt ouce 4 month?

Tratiier y F4COM 59, VE4GR 19, VE4IH 18, VE4FK io,
VH4ABG 3, VE4FC 1,

MANITOBA —3C'M, D, B, Sinclair, VF4FV —
VE4MOQ has at Iast received his official Iicense and is now
proadly siening VE4TC, He is still using his 201A on 14 me.
and having ermsiderable success but is ingtalling a 210 soon.
The lure of the transmitter was too strong for VE4DP and
he is now oo the uir again with a 2014 in a real 1929 TPTG
outtit, He is now living in au apartment and keeps his power
fow to avoid key elieks, Our high traffie raan for the month
wus VE4AR of Boissevain wha sesms to be pulting out a
wean sock on 7 and 14 me. He recently reeeived an “R7™
report from ZL. VE4HR has succumbed to 7 me. GRM and
I8 now heard regularly on 14 me. wiih 2 nice D' note.
VFAKN is sull very active and i od tratfic man. He has
had some {rouble with a paralvzed 210 hut is going fine now.
4 F4HYV has broken into the trouble ranks st last and /AVS
his MOPA is moping UK, The club station, VE4HY, is
putting out a real signal on 7 and 14 me. Reports will be
wrlcome snd promptly 9S1’d. All reports should be sent
eare of VE4AWV, Toud cheers nre Leard from the general
direction of VFEADJ whe bas cleared up all key clicks and
now yete pure I crystal control reports. YE4EK bas in-
stulled a new tube reetifier and is also getting & pure DC
note. S E4DK has » bad attack of the blues us he esnnot
cpem to elear up his BOCL troubles, He suys his only solution
w60 QRP toa 201A, VR4IB says * No traffie, no time ™ but
seelus Lo spend the odd momwent on the air. He at last man-
agud t0 get going on 14 me. VE4BT is away at school but has
lus 201A portable transmitter wivh him aud i arranging
schedules with the locsl boys, VI4DB blew up sundry
LIX222's, 201A8. ete., and says he will not be back on the
air uniil he ean replace them. VEAFV has been on 14 ine.
alnee January Ist and is pretty disgusted with conditions.
He has had no DX all month but is building a 96 jar chemi-
cal rectitier which he hopes will improve his note some.
V4G and VE4ADI are the anly two locals working on
4.8 me. They are both interesied in phone and VE4GO
hought another 50 the other day to justall for a 1009,

wVI

modulating system 4 la CKY, The WRTA staged a sne-
cessful banquer on February 15th with an sttendance of 200,
Many eompetitions were held inelnding ©)RM competivion,
lars’ contest, eude sending, howe-constructed ADPATAtUs,
ete. The prize-winners were VE4DB, VI4DP, VE4HR.
VE4FV and VE4DU. VE4DT and VE4GG are siill threai-
ening to come buck on the air again and we xwait develop-
menis, YEAFS is sald to be active,

Trafiie: VE4HR 4, VE4DK 3, VE4EK j0, VE4DJ &,
VE4HYV 5, VE4FN 12, VE4IC 1, VE4AR 23, VE4FYV 4,

QONTARIO DIVISION

ONTARIO — 5CM, F, . Thompsou, VEZFC -~ This
report came via radio through W2CTIS. Southern Ontario:
VE3CB and VERING ave the only stations in this distriet.
that reported this time. The former is uctive uu all of the
popular frequencies, und besides working some nice )X,
handled sume traffic. VE3DG is now astive on 7000, 14,000,
and 3500 ke, and intends to remain go und he wanisschedules
with & Toronto station on the 8500 ke. band,

Cendral Ontario: VE3BC iz onr wratlic star ss nusual and
thig time be has no compertition to spexk of. His wark i
mostly on 7000 ke. on achedules severnl times n wesk. He
reports no luck on 3500 ke, so far, VESBP gets on the air
nearly every marning on 7000 ke, bug be reporis that traifi e
for him is light. but as long as the 210 stavs amonest, us, he
has hopes. VE3BO worked 4L230 of Wellington, N. .. on
14.400ke. eud that in the middle of & Buturday sfternoon. v
Feb. 23rd to be exant. KB very, say we, A single 210 did 1t
and it never was done hefore from T'oronto ss [ur as we
know. VE3BO also haundles tratfic on the above frequeucy,
VE3RL is having troubles with the 500 watt lantern. so ia
putting the 210 back on the air. His work of late has heen
in the mornings. VEYAL is in Bermuda, VFAFC works
3792 kes. afeer midnight newrly every mught. v F3FT is now
away from home. bub is putting 8 portable on the air to
carry on with while awav. VIF3CT is uleo sway from home
but he has no parrable. His return home i indebinite ux Lo
date.

Trattie: VEERC
VERRO 2, VEIFC 7,

QUEBEC DIVISION

M, Alex Reid, VE2RI — since the lust
s have beeu beld. Twenty-two wirended
the one held ar station i sod the rug-chewing vontest
WAS & greai success. The great avent of the suason wus held
at stacon VE2AD on Feb. wird, twenty-five heing present,
Four reels of moving pictures iaken at Just sutumer’s menie
were shown und preatly enjnyed by all present, o ANy re-
quests ware received from VEZHY, YE2CG and VEZRG
that Mr. Royer was compelled to repeat the reef,
from France,” four times, If VI2HV ever umets u call to
Hollywood, John Barrymare had Better waich his step, It
was decided at the meeting to hold a banquet av the Queens
Hotel on April tith.

The 1929 receivers using soreened prid tubes sre getling
very popular in this division. VE2AP, VEZAX, YE2CA and
VE2BE are using them at present and many more in the
making. VE2AP hax moved his station from the top foor to
the bascwent und has eompletely rebuilt both transmitier
and receiver. YEZEB is waiting fur a teunsformer, when it
arrives he will be on with an 852, VE2AC, our star rraffie
1uan, also our KA, enter i t f 109,
Very tine k. Alph 0
Afriea twice within a wee ALY is rebuiid-
ing and expects £o be on again shortly, VEZBG is now using
14.000 ke, permapently for spring and sammer work
VE9CX i3 pow using fone. ¥ “A and VE2BE are pouud-
ing away at DX, Al sucond distriet amsareurs requested
£ use the lower end of our 75 weter hand for Wednesday
evening prayer meetings, VE2AC has received his new pawer
equipmeut and from now on will he using an &

Traffic: VE24C 109, VEZHB 14, VE2BG 9. VE2BE 19,
VE2AL 13, VEZAP 7, VE2AM 5,

s VEAFT 6, v F3CB 4, VEIBP 3,

QUEBEC —;
report, twaham |

LATE AND ADDITIONAL REPORTS

WEEEO keeps daly achedules with WoRGU, W6AIM
and KIHR. W9RZZ nwwved aud has a FB radio room,
WOCNMQ is in the Fada Radio business. WIEKW i the
big traffic man in Richmond, WYCMQ-WIEKW uare going
in for Army-Amateur staff. WODZL is on 7000- and 3600-ke.
band,

Traffic: WBEEO 753, WOEEY 35, WODZL 46,

OST FOR
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Tone—of musical quality
—is now the foremost
requirement of the radio
market. Receiver manu-
facturersmust £now what
willhappeninthe*audio
end” when 4 full orches-
tra crashes through with
a crescendo,

True tone, of course,
dependsupontransform-
ers—and the only way to
besureot the tone quality

is to be sure of the transformers vou use.
All transformers look pretty much alike,
but builders and manufacturers know
that performance tells another story.

SPRINGFIELD,

dio-wise market
demands TONE /

Vrunsformers that match the inbhes and speabers
with which they work—ihe Sangamo Audin Line
includes Lpeciatly designed equipment 10 cxacely
match <pecific types ot wbes and speakers.

M&

There is something more
to a good transformer
than windings, 2 core
and a coat of cnamel.
Transformerbuildingisa
science and only special-
ists of wide experience
should attempt it.

Sangamo — with 30
years’ experience in man-
ufacturing electrical
precision instruments,
hasunsurpassed facilities

for producing audio frequency trans.
formers that are a guaranty of the most
satisfactory amplification over the entire
musical frequency scale.

SANGAMO ELECTRIC CO.

ILLINOIS, U. S. A.
Sangamo Electric Co. of Canada, Ltd.. 183 George St., Toronto
For 30 years preeminent manufacturers of electvical precision instruments




/o manufacturers
with an eye fo the service
problem

T

“The standard line of Sangamo Fixed

Condensers leaves the factory tested

ers, have made it possible for manufac-
turers to eliminate much of the trouble
ordinarily caused by the imperfect
operation of condensers. The internal
loss is low and insulation nearly infinite
in Sangamo Condensers, They are accu-
rate and they sty accurate.

to maximum variation of 10%!”
Sangamo standards of precision carried

into the manufacture of Fixed Condens- 4

The Sangamo
Type “A” Condenser

Every sound characteristic is affected by
the quality of the fixed condensers in a
set. Sangamo builds accurate mica con-
densers, molded within an overall enclo-
sure of genuine bakelite with only the
terminals brought outside, Moisture,

The Sangamo
“Illini” Condenser

‘This new condenser is of the same qual-
ity as the standard Sangamo Fixed Con-
denser—but is of a size and shape that
more readily adapts itself to factory pro-
duction. The greater convenience of con-

heat, shocks or jars will not alter their
characteristics nor affect operation after
the set leaves the factory.

Sangamo Type “A” Condenser—solidly

necting lugs which may be bent to any
position without danger to the condenser
can readily be appreciated.

The new Sangamo “Illini” Condenser—

molded in bakelite and immune to ther-
mal or atmospheric changes,

for manufacturers’ use only,
o

All prices on request

"ANGAMO ELECTRIC CO., Springfield, I, U. 5. A,
Yept, 4421(Sangamo Electric Co. of Canada, Ltd,, Toronto)
"} (For manufaciurers) Please send engineering data on
. your transformers and condensers.

F (For dealers) Please send data on Sangamo Condens-
ers.

ses builders) Please send circulars describing your
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