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we want you to buy a handbook. you need it. for over four year
we've been talking up the handbook and we’ve sold over 120,00(
copies of it all over the world. that’s because it's good. it sells itself
everybody who sees it must have one. through twelve printings
constantly revised, it has presented the most modern informatior
in the world for radio amateurs. nothing can compare with it, for
it is written for amateurs by practical amateurs who know their stuff,
the headquarters staff of the a.r.r.l. the apparatus chapters answei
every question. suppose it's receivers you're interested in: here aré
various band-spreading schemes, a simple two-tube d.c. receiver, 2
three-tube a.c. one, a fine four-tube peaked one, a superhet con:
verter, or is it transmitters?: a single control low-powered baby, z
210 hartley, 852's in push-pull, 210’s in m.o.p.a., crystal rigs with
sundry doublers, and high-power amplifiers. antennas? all of themr
hertz and marconi, end-feed, center-feed, shdlng-feed voltage and
current feed. power supply? one for every rig and purse. radio:
phone? you bet: world’s hottest dope on 1009 modulation and
tube combinations, speech amplifiers and modulators for every har'
power. whole chapter on keying and trouble shooting. then there are
chapters on what amateur radio is all about, how it works, how
radio works . . . explained so you can understand it, too . ho“
to operate, how to handle messages. a complete treatment of
operating procedure by famed communications manager handy:
original handbook author. yes, all of this sounds like a five-dolla
book. it would be if it were produced in ordinary fashion but the
handbook isn't. it’s printed “qst” format and gets the 187,654 words
and 200-odd illustrations of a big textbook down to a price all car
afford. no wonder it is the most helpful publication ever made
available for anyone interested in amateur radio. price? a modest
one dollar in heavy red-and-gold paper covers, anywhere in the
world. or if you're fussy, stiff buckram binding for two dollars
postpaid. as we said at the beginning, you can’t get along without
this peerless guide in all amateur activity. order your copy today!

eighth edition.

Ameriean Radio Helay League
West Hartford Connecticnt, U. 8. A.




De Forest Variable Mu Type 451

The New De Forest

Receiving Tubes

Both Pentode and Variable Mu types of tubes are now bidding for
engineeringiand public favor. And once more, in keeping with the
traditions of a quarter-century of pioneering, De Forest research
and engineering development talents have been summoned to pro-
vide refined versions of standard tubes.

De Forest Pentode Type 447

A power pentode for audio-frequency purposes. In general appearance, it is not
unlike the 445 power tube but has approximately twice the power output. On
closer examination, however, the intricate grid structure becomes apparent.
Mechanically, this De Forest version is outstanding, with ample clearance between
filament and grid to aveid short-circuits. 'This five-clement tube, with many times
the usual power tube amplification factor, is serving to provide greater gain be-
tween power stage and preceding stages in compact and inexpensive radio sets.
Characteristics are as follows:

Filament Voltage. ............. vve 25  Mutaal Conductance in Micromhos
Filament Current in Amperes. ..... 1.5 2500
Plate Voltage. ..............cvennn 250  Plate Current in Milliamperes. . ..32.0
Sereen Voltage. .. .......vns e 250 Screen-Grid Current in Milliamperes
Control Grid Bias.............. —16.5 N
Amplification Factor. . ............ 100 Power Qutput..... [N 3.0 Watts
Plate Resistance in Ohms. ...... 35,000 Base .....c0v00n ....Five Prong

A variable mu or multi-mu screen-grid tube, in general appearance
not unlike the 424 screen-grid tube. Provides maximum sensitivity
for handling weak signals, while at the same time safeguarding
against overlfoading, distortion and troublesome cross-talk on loud
signals in the multi-stage r.f. circuit. Characteristics as follows:

Filament Voltage............ ..., 2.5 Mutual Conductance at grid bias —20
gilamn‘a,nf Curxi;znt in Am;:lex;;s ..... ll.g(s’ 80 micromhos
ate Voltage Recommended. ...... ~ <

Screen Voltage Recommended. . ... . gp Plate (:urrent at gri.d b’,’“ —3..5.5 m.a.
Mutual Conductance at grid bias —3 Plate Current at grid bias —20

1000 micromhos 0.65 m.a.

o
Besides —

The De Forest line of standard receiving tubes includes
" a new and refined version of each type, due to original
research and engineering immediately translated into
fresh Audions available to you, through a rigidly eon-
trolled production geared to demand. - :

WRITE for catalog on
De Forest transmitting
tubes for every conceiv-
able purpose. Also do
not hesitate to place
special transmitting
and receiving problems
before our Engineering
Department.

Say You Saw It in Q87 — It Identifies You and Helps QST

DE FOREST RADIO

COMPANY
PASSAIC, NEW JERSEY

Export Department
304 E, 45th Street
New York City, N. Y., U. S. A.
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You can’t win without ’em!

On your left, gentlemen — the famous REL Transmitting Inductance.
Flatwise wound copper nickel plated ribbon mounted on high insulating
glass spacers. Three types, count them.
Type S — For 20 meters and less (may be used to 40m) Price $5.50.
Type. L — For 40, 80 and 150 meters — Price $5.50. Double units of
either type 8§ or L — $11.00. i

Type LL — For over 200 meters (broadcast stations) Price $11.00.
For All Circuits using from 1 to 5000 watts. Three REL clips furnished
with each unit,
In the cent-ah! A super socket for UV203A, UV845, UV872, UV211 and
similar types. Positive contacts, glazed Isolantite base. And the price,
only $2.75.

~ Passing over to the extreme right — move up a little closer please — the
world renowned Cat. 149 Variable Xmitting Condenser. Features too
numerous to mention. Type K, shown, 200 mmfd. capacity, 3000v
breakdown $17.50. A wide range of capacities and breakdown voltages
are available. The ideal neutralizing condenser for your high power
amplifier,

Rapio ENGINEERING LABORATORIES, INC.

100 WILBUR AVENUE 4 4 7 LONG ISLAND CITY, N. Y.
Export Department, 116 Broad Street, New York City

& Say You Saw It in QST —- It Identifies You and Helps QST
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The

Best Instrument | Efor Every Radio‘

Need Is a Jewell

Transinitting Meters

There is a Jewell Miniature panel mounting
instrument to protect and maintain at its most
efficient point every cireuit of your transmit-
ter. These instruments are housed in uniform
size bakelite cases and are available in A.C,,
D.C., high frequency, and special low current
drain D.C., voltmeters or ammeters. A com-
plete selection . of seale ranges is available to
measire the potentials and currents in the eir-

power.

Radio Service Oscillator

Servicing of today’s super-sensitive receivers
demands the Jewell Radio Service Oscillator
and Qutput Meter. Radio frequency circuits of
both tuned radio frequency and super-hetero-
dyne receivers must be adjusted with a test
oscillator if the full possibilities of the circuits
are to be realized. The Jewell Pattern 560 Radio
Service Oscillator alone covers the broadcast
band from 550 to 1500 K.C. and the intermedi-~
ate frequency band from 125 to 185 K.C. Oscil-
lators without this wide radio frequency range
cannot service all modern super-heterodyne
receivers.

The New Tube-Sellers

The announcement of these remarkable in-
struments immediately revolutionized tube
merchandising methods. Jewell Tube-Sellers
are equipped with large seven inch demonstra-
tion meters that show the customer the exact
condition of his tubes. Radio merchants have
quickly found that the appearance of the
Jewell Tube-Seller builds customer confidence
that means greatly increased tube profits.

All Jewell Radio Service Instruments may be
purchased on a convenient monthly payment
plan. The extra profits qmckly pay for Jewell
Service equipment.

JEWELL ELECTRICAL INSTRUMENT CO.
1642-C Walnut Street Chicago, Illinois

31 YEARS MAKING GOOD INSTRUMENTS

WEL,

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

cuits of every transmitter regardless of its-
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o EDITORIAL =

OUR thoughts this month turn to the ultra-high frequencies. The burden of our song is that, with

the amount of commercial development that is now going on with those frequencies, we amateurs
had better look to our laurels and get busy on our own account if we are to maintain our reputation as
radio pioneers.

Somewhere around 43,000 ke. (7 meters) is a limiting frequency above which “sky waves” seem
never to return to earth. Wherever it is, it marks the upper limit of frequencies useful in the ordinary
methods of transmission. Although the frequencies up to that value are useful for very-long-distance
operation, including at times our * 10-meter”’ band, the frequencies from that point up seem valuable
only for quite short ranges. They behave differently, for now it is only the “ground wave’’ which can
be harnessed. Naturally the fields of application are vastly different. They should be just as interesting
to us, though, as they are to other branches of radio.

“Quagi-optical,” the physicists call these waves. In general they act like light waves. From the
meagre literature, one judges that the receiver should be able to “see’ the transmitter. If g hill inter-
venes, the transmission is likely to be cut off. Curvature of the earth limits the range to the digtance
where the wave becomes tangent to the earth; therefore the higher the transmitter the greater the
range. Very limited application? Not at all. This is just the thing for commercial television (if a satis-
factory technique is developed), for here is unoccupied territory sufficient to accommodate the enormous
modulation bands required and beautifully limited in range, because of the very peculiarities of these
frequencies, so that such a use can be duplicated on the same wavelength in every city in the land
without interference. We understand that commercial television developments looking to these very
ends are in process now. Of course the antenna will have to be on a very high mast, or located on s hill-
top, or perhaps even suspended over its “service area” by a small balloon — but those things will
work out. Aviation finds these frequencies of even greater promise, and for similar reasons. In Hawaii
the public telephone service on the various islands is now interconnected by short-wave radio links
on wavelengths of but a few meters, the stations being located on mountain-tops to “see’” each other
and clear the curvature of the earth in between. The recently-announced “micro-ray” experiments
across the English Chanpel are of similar nature. There loud speech resulted from an input of a half
watt on & wavelength of 18 centimeters, a frequency of 1667 megacycles. In such transmission there
is no fading, no static, no uncontrollable interference from other stations: radio heaven for short ranges.

Down to perhaps a meter or two, more or less ordinary circuit arrangements can be applied. Below
that, in the region of centimenters, & most fascinating world awaits the experimenter with Barkhausen-
Kurz oscillations, the oseillations whose frequency is not determined by inductance and capacity but
by the orbits which the electrons trace inside the tube, where wavelength is controlled not by tuning
but by the varying of voltages. Apparently these oscillations are rather easily produced in appreciable
power, for a Japanese laboratorian recently reported transmission over some miles on a wavelength of
less than a half meter, the oscillations generated by seven ordinary receiving tubes connected in
parallel! These very short waves observe the same laws, apparently, as those of a few meters but of
course reduce antennas, reflectors, directors and similar creations to dimensions that are much more
comfortably handled. Which reminds us: we wonder how many people know why the amateur
assignment at three-quarters of a meter (400 me.) happened to be at that figure? Years ago Johnny
Reinartz, the well-known WI1QP, was experimenting with really short waves and found that, as aceu-
rately as things could be measured in those days, that was the wavelength for which the copper bowl
of the ordinary household electric heater provided an excellent reflector! Doesn’t that excite your
imagination and eause a few day-dreams, as you visualize reflectors and beam systems in miniature,
quickly built, easily changed?

We should find it very interesting to participate in the development of the frequencies above 56
megaeycles, particularly in the creation of apparatus that will work well in these regions. It is a rich
new field, fertile with possibilities for the ingenious, and undoubtedly destined ultimately to have a
big part in amateur radio. Just what that part is, our experimenters will determine.

K. B. W.




In This Issue

IN all the years we have had names, thousands of them,
atop 28T articles. They have been more than names to
us, of course; they have been individuals, personalities. We
at least have known something of their past, their present
and their probable future. In incoming correspondence at
this office we have seen an increasing interest in these Chinns
&pitzers and Alphy Blais’, Who are they and why? In this
space, from month to month, we hope to tell.

O —

Howard A. Chinn, whose story on the single-control
super-het. converter appears in this issue, i8 one of Q87"s
best known contributors. In response to our request for some
authentic information he explains that amateur radio is
nothing very new to him — the stations he has owned or had
charge of including 2CEG, NUIBAD, W1XM, WiXV,
WI1XAN and the present WiAXV-W1XP. He continues,
*After receiving an B.Sc. and then a M.Sec, from M.LT,, I
became associated with the staff of the college as a member
of the Round Hill Research Division. At the moment I
am concerned with administration details and research at
Round Hill where M.I.T. maintains several laboratories in
which various problems in the meteorologieal, agronautical,
physical and the communication field are being investigated.

. . . To-day, my hobby is amateur photography because,
after spending the day among all kinds of radio ‘gadgets,’
there is little incentive to pound brass all evening.”

Stuart L. Seaton tells us that he was & simple country Iad
of fifteen summers when 3BWL went on the air in 1922 with
a Bears Roebuck spark coil and a loose coupler, “In 1923,"”
he continues, ‘'z five-watt tube was acquired and from then
on the power increased gradually until 1928. At this time,
the Potomac Electric Power Clo,, by whom I was employed,
became interested in reaching their field trucks by radio-
telephone. For about two years 1 worked on this problem and
at the same time carried on tests with other electric power
companies for the purpose of determining what frequencies,
powers, ete., should be used to keep the various units of the
eastern super-power network in ¢ommunication with each
other for load-dispatching. In the summer of 1929 I was
fortunate enough to be chosen by the Department of Ter-
restrial Magnetism, Carnegie Institution of Washington, to
replace T.arry Jones (formerly of QST staff) as Radio Opera-
tor and Observer on the Department’s yacht Carnegie,
which met with such an unhappy end in Apia, British
Samoa, in November, 1929. Returning to the United States,
I was assigned to the Huancayo, Peru, Observatory, withthe
task of designing and installing there & high-frequency trans-
mitter and receiver for communication with our Observa-
tory in Watheroo, Western Australia, and with the office in
Washington; also the equipment for measurements of the
height of the Kennelly-Heaviside layer.”

The transmitter mentioned is that detailed by Mr, Seaton
in this issue,

Richard S. Briggs, whose article on the pentode as an

amplifier in the transmitter gives us so many new thoughts
to roll over in our minds, has

the eugméermg department of the Champion Radio Works,
Ine., since June 1928.”

Bnggs was, during part of 1926-1927, Section Communi-
cation Manager of the Eastern Mass. Section, A.R.R.L,

Robert T. Foreman breezes in with a reply to our request
for a fact or two — **Thirty years old, red-headed (with the
agsociated temper); a radio widow on my hands. Been in-
valided for three years by an infected lymph gland, and be-
gan radio as a hobby shortly after becoming sick, Secured
temporary license in January, 1929; regular amateur license
in February of the same year: second-class commercial
ticket on trip through Atlanta in June, 1930, Graduate of
Upiversity of Cincinnati, A.B, 1925. Phi Beta Kappa same
year. Majored in Physics. Transmitter here iz now a Type
’10 crystal tube, another as buffer, withan 03-A aud an '04-A
following. Traffic handling about biggest work; have handled
better than 1600 messages since last January. Net Control
Station for Kentucky, Army-Amateur system. No DX to
mention but am going to 14,000 ke. for summer and hope
to make WAC then.”

Ralph William Tanner started in the radio game in 1911.
He has owned and operated pre-war RT, 1FCY, 1BZY,
BCMU and WSAD. Even though he ix # real “old-timer”
he prefers phone to c.w. ‘A few years ago,” he says, “I
worked the State of Washington from Ohio on phone with
one 202 on 160 meters. That was a real kick.” Tanner is off
the air temporarily in order to devote all of his time to a
television invention.

The Richmond Short Wave Club, Richmond, Va., has
developed into one of the most active organizations in the
eountry. The club program has done much to boost amateur
aciivities in Virginia. A bulletin edited by W3AAJ, Route
Manager, is sent to all Virginia stations free of charge. This
bulletin ¢ontains timely dope on all acfivities throughout
the stute. These Virginia fellows will bear wateching!

If you hear any strangé general calls on the first Saturday
night of each month, don't become alarmed. It is only the
Route Managers and Section Communications Managers
participating in their monthly “QSO Party.” (alls
"RMNITE THCQ RM,” “CQ SCM,” ete., are used and

*outsiders” many times answer to ask what it's all about.

The Frankford Radio Club in Pennsylvania is one of the
clubs boasting of licensed YL operators. They have two,
W3AKB and Mrs. W3MN.

On March 25th at 5:00 p.m. E. S T, W4AKH at So. Jack-
sonville, ¥la.,, worked IPH, station of the Tuternational
Pacific nghwa.y Expedition, and took several messages, all
of which were delivered vis Air Mail and Western Union.
At thaf time IPH was using a frequency of approximately
14,020 ke. Amateurs are again requested to cofiperate in
every way possible with this and all other expeditions which
work amateurs.

an interest in radio that was

t BROTHERS UNDER THE CRANIUN —

kicked off in 1914, His present
call has been his own since
1921, In response to our re-
quest for “the dope” he says:
“Am a graduate of Electrical
Engineering, M.LT., ciass
'27. *While at ‘Teck’ was &
member of the M.LT. Radio
Society and Alpha Sigma
Delta Radio Fraternity. Dur-
ing the summer of 1927 1
fook a short trip as, ‘sparks’
on the United Fruit Boat,
San Pablo. ilave been with

You' SAD You
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A High-Frequency Converter with
Single-Dial Control”

Ganged Tuning for the Short-Wave Superheterodyne

By Howard Allan Chinn, WIAXV-WIXP**

from the use of a modern broadcast

receiver as the intermediate frequency
amplifier, second detector, and audio amplifier
of a superheterodyne system for the. reception of
high-frequency signals has been appreciated for
quite gome time,! and many *converters’” have
been designed for this purpose. In most cases,
however, the con-

THE manifold advantages to be derived

the broadcast band, and a comparison of the ease
with which a 14-me. phone station may be re-
ceived with this arrangement, and the acrobatics
that are necessary with some short-wave receivers
to accomplish this, affords a striking example of
one of the features of the converter. A good
broadcast receiver is usually available, and by
simple means it is possible to obtain the necessary

filament and plate

verter introduced
certain objectionable
operating character-
istics that to a great
extent counteracted
the excellent features
of the system. A con-
verter that not only
overcomesthese diffi-
culties but also which
providessimpler tun-
ing control has re-
sulted from ecareful
consideration of the-
problem.

Anyone who has
had an opportunity
to listen to a super-
heterodyne type
short-wave converter
used in conjunction
witha good broadcast
receiver has been immediately impressed with
the excellent selectivity of the arrangement.
Of course, the sclectivity is determined by the
characteristics of the broadeast chassis, which, in
most modern receivers, provides 10- to 20-ke.
band-pass action. Even a fair chassis, however,
usually gives a selectivity far greater than that
obtained with a short-wave receiver employing
hoth a tuned r.f. stage of amplification and a
tuned detector circuit. Another great advantage
of this method of reception is that when receiving
modulated signals it is possible to obtain very
fine tuning by adjustment of the broadeast
chassis control. This provides tuning in the high-
frequency spectrum that is as easy as tuning in

* Contribution from the Round Hill Research Division
of the Magsachusetts Institute of Technology.

#* Round Hill, South Dartmouth, Mass.

1 “Your Broadcast Receiver as a Short-Wave Superhet,”
(George (Grammer, QST, July, 1930,

il

The oscillator is to the le)

FRONT VIEW OF THE CONVERTER, SKELETONIZED
TO SHOW ITS CONSTRUCTION

and the detector to the right of the

drum dial. It is truly single-control in operation, the potenti-

ometer knob at the left and the midget-condenser control at the

right being non-essential to tuning over any one band.

supply from its power
supply umit, thereby
providing a com-
pletely a.c. operated
short-wave superhet
receiver at the min-
imum expense and
with the least addi-
tional equipment.
This receiver is well
suited equally for
both c.w. and phone
reception, although
in the former case
one of several simple
methods to be de-
seribed will have to
be emploved to pro-
duee an audible beat
note in the output of
the second detector.
Incidentally, the
model illustrated is small enough to permit easy
transportation, and it is quite a novelty to bring
the converter to a friend’s home and demonstrate
the ease with which foreign broadeast stations,
as well as amateur signals, may be received on
his own set with quality that is usually as good
and sometimes better than that of a relatively
near-by broadcast station.

SOME OPERATING FEATURES

The converter is strictly a single-dial receiver.
“Yes,” some will say, “but there are three knobs
plainly visible on the model.” True, but the
left-hand knob controls the strength of the beat
frequency oscillator, and after being once ad-
justed requires no further attention. This control
is made variable merely to provide a simple
means of making adjustments that might be
oceasioned by aging tubes or low plate voltage.

June, 1931
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Normally there is no necessity to vary the
strength of the beating oscillator and nothing is
to be gained by making such an adjustment.
The right-hand knob controls the midget con-
denser which ig set at a particular value for each
pair of coils and, once adjusted, need not be
changed until the coils are changed. The value
of this capacity for a given pair of coils is always
the same and after the correct value for each of
the four pairs of coils has been determined, it is
merely necessary to make four appropriate
marks on the front panel to permit quick adjust-
ment of this knob to the desired position. Thus
the tuning is accomplished entirely by means of
one dial and should this be too critical, then fine
adjustment is possible by slight mampula.’mon
of the tuning of the broadcast receiver.

An important feature of this converter is that
the oscillator is coupled to the detector so that
even though single control construction were not
used, there is practically no reaction of the
detector tuning on the oscillator frequency.
Interlocking of the controls is one of the most
irritating characteristics of almost all “con-
verters” that have been described hitherto,
and anyone who has experienced this difficulty
will appreciate readily the advantages of the
present arrangement. '

DESIGN OF TUNED CIRCUITS

The design of single-control superheterodyne
receiver tuning circuits must be such that there
is a constant difference between the oscillator
frequency and the first detector input circuit
frequency. In this case this frequency difference
must be of such value as to fall within the broad-
cast band; the coils used with this model were
designed for operation with an intermediate
frequency of 800 ke. To show the complications
that this constant frequency difference require-
ment causes, Table I has been prepared. In this
table there is listed the proposed frequency
range of four oscillator coils covering the high-

TABLE I

Oseillator Detector

Freq. Range, Ke. Freq. Range, Ke.
Tuning Tuning
Ratio - Ratio

Minimum | Maximum Minimum | Maximum

3500 5250 1.5 2700 4450 1.85
5000 7500 1.5 4200 6700 1.60
7000 10,500 1.5 6200 9700 1.56
10,000 15,000 1.5 9200 14,200 1.54

frequency spectrum from 3.5 to 15 me., with
suitable overlapping of the individual ranges.
With a given oscillator tuning condenser and with
the assumption that the circuit minimum
capacitance is alike for all coils, the tuning range

(that is the ratio of maximum to minimum
frequency) will be constant. In order that the
detector tuning circuit may properly track the
ogcillator, it is necessary that this circuit always
be 800 ke. either above or below the oscillator
frequency, the latter case being chosen for this
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FIG, 1-—SAMPLE ‘CALIBRATION CURVES OF
oscillator and detector tuned circuits with the band-
determining condenser glropeﬁv ad;usted These are for

coil set

receiver. Consequently, the detector tuning
ranges are determined by the oscillator circuit
characteristics, and it is immediately seen that the
tuning range of the detector circuit is not constant
for all coils. Obviously, if only one set of coils
were to be used, it would be a simple matter to
use the proper size variable condenser to obtain
the desired range. But in this case four different
tuning ranges must be provided; and, of the
various methods of accomplishing this, one of the
simplest is to provide a means of varying the
miniraum circutt Ca,pauta.nce and thus vary the
tuning range of a given variable condenser.
A detector circuit tuning condenser is chosen
that is large enough to provide the maximum
tuning range required and this is shunted by a
midget variable condenser such that when
adjusted to its maximum capacitance, the tuning
range is reduced to the minimum required. The
midget condenser is not, therefore, & trimmer
condenser that must be adjusted for each setting
of the main tuning control. It has four definite
positions: for coil No. 1, it is set at & minimum
capacitance, for coil No. 4 at the maximum, and
for the other two coils at intermediate positions.

In order to show that the two eircuits really
do track and provide a constant frequency

10

QST for




difference of 800-ke. calibration, curves were made
for each set of coils. Fig. 1 shows the results of
these calibrations for one set of coils. It is seen
that the two circuits do maintain a constant
frequency difference with an accuracy entirely
adequate for these purposes.

The actual frequency ranges of the coils con-
structed for this receiver are given in Table LI
This table gives the signal frequencies to which
the detector circuit responds for operation at an
intermediate frequency of 800 ke, To obtain the
actual frequency of the oscillator circuit, it is
necessary to add 800 ke. to the figures given.

With the present set of coils, the 3.5-, 7-, and
14-me. amateur bands are confined to 31, 9 and
14 dial divisions, respectively, the seeming incon-
gruity being caused by the fact that the 7-me.
band falls upon the lower part of the tuning
curve where it is steep and the 14-me. band

AS SEEN FROM THE REAR

Now the detector is at the left and the oscillator at the
right. Antenna and ground binding posts are the twe at
the extreme left, the one mounted on the fixed condenser
{Cs) at the center being for the connection to the b.c. re-
ceiver’s antenna terminal. The grid condenser (Ci) and
leak (Re) for the oscillator are at the right of that tube.
The v.f. choke, Ls, is beneath Cs.

{which is also 339, wider) falls on the upper part
of the curve where its slope is not so great.
Another coil could readily be designed to place
the 7-me. band on a more favorable portion of

the curve, but for those who are interested.

another means of satisfactorily spreading all the
amateur bands is available? To do this use is
made of the fifth plug on the coil-form base to
permit the tuning condensers to be shunted either
across the entire coil or across a portion of it.
By shunting the condenser across the proper
amount of a suitable coil the band may be spread
as much as ig desirable. All the coils described
herein, however, are arranged to have the tuning
condenser across the entire coil, the details of
connections when the other system is desired
being shown in Fig. 2.

May, 1929,
3 % Detection by Grid Restification with the High Vacuum
Triode,” Stuart 8. Ballentine, Proc, I.R.E., May, 1928,

One error that is quite common in super-
heterodyne design is the attempt to utilize grid
detection in the first detector circuit. This fallacy
is probably brought about by the desire of the
designer to obtain as much sensitivity in this
part of the system as possible. 1t has been shown3
that grid detection under the usual conditions
existing in the first detector circuit is quite
impossible. :

In fact when converting to an intermediate
frequency in the broadcast spectrum, as is being
done in this case, the detection factor has been
shown to be less than a few percent of what it is
for low audio frequencies. The possible reason
that superheterodynes designed along these lines
function at all is because of the amount of plate.
detection the tube is able to perform even under
handicapped conditions. Plate detection with a
triode in the usual first detector circuits is rela-
tively insensitive, however, and it was not until
the event of the tetrode that this disadvantage
could be overcome readily., The four element
tubes now available, when associated with the
proper circutt apparatus, will permit plate detec-
tion that is as sensitive as usual triode grid
detection.

In Fig. 3, it will be seen that the output of the
oscillator is coupled into the detector circuit by
means of the voltage drop across a resistor in
series with the detector screen-grid lead. This
is an adaptation of the so-called screen-grid
modulation principle and, for the present pur-
poses, gives excellent results. The use of this
method of coupling eliminates almost entirely

TABLE II
Cot, Data
Oscillator Detoctor
Joil | Deteetor Lir-
Set | cuit Frequency Ls Ia
No. | Range, ke. TIu — - In
Turng | + 108 Turns | + 9108
Turns | porim, Turns | por in,
1.. $400-5450 2714 20 16 44 * 16
2,.. 5000-7750 18 15 13 126 20 13
3....] T350-11,200 | 1214 10 10 15 15 10
4....] 10,600-15,800 7 10 8 olg 10 8

* No. 24 d.c.c. wire, not gpaced.

All coils wound on Pilof ribbed eoil forms, 144 inches
vutside diameter.

All other coils space wound with either No. 20 or No. 22
wire, with or without insulation.

Al ticklers wound with No. 32 d.c.0. wire, not spaced.

the reaction of detector tuning on the oscillator
frequency. Even if individual control of the tuned
circuits were utilized, instead of the single dial
method shown, there is no interlocking of
controls, provided the oscillator is carefully
shielded.
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With the circuit arrangement utilized, it is
necessary to provide a strong oscillator if the
maximum signal is to be realized. This is accom-
plished easily by choosing the oscillator grid leak
and condenser of such size as to permit the
generation of strong oscillations without squeal-
ing. Control of the strength of oscillation is
obtained by variation of the screen-grid potential.
This method recommends itself because the
direct current flowing through the potentiometer,
when placed in this circuit, is considerably less
than if it were used in the plate circuit and, asa
result, the useful life of the potentiometer is much
greater.

By carefully constructing the oscillator coils,
that is, by using just the right number of tickler
turns, it would be possible to dispense with an
oscillation control entirely, but in this case it
would not be convenient to adapt the set to
various power supplies, different tubes, and other
factors that are likely to be encountered over a
Jong period of operation. If, however, it is desir-
able to save the expense of the oscillation control
it is quite feasible to wind the tickler to the
proper size (it is not very critical) and then to
compensate for any circuit changes by moving
the screen~grid voltage slider on the “B” voltage
divider when necessary.

POWER SUPPLY
The advantages of incorporating a “B”
voltage divider right in the set, even when a
tapped “B” plate supply is available, has been
pointed out.* This arrangement not only confines

THE DETECTOR TUNING CIRCUIT

villars support the tuning condenser, coilsocket
and binding-post terminals. The detector cathode resistor
is_just below the rear of the base. Note the flanged front
of the chassis.

Fibre

all the r.f. paths to the chassis but also simplifies
the connection of the converter to the available
power supply, only two connections being
necessary. The model illustrated operates suc-

¢ “Revising Amateur Tuner Design,”” Robert S. Kruse,
Q8T, January, 1931.

cessfully with & power unit supplying both
filament and plate potentials, from power ob-
tained by tapping the broadeast receiver chassis,
or from’ power delivered by a filament heating
transformer and “B’’ hatteries. The two tubes
require 8.5 amperes at 2.5 volts for filament
heating and 150 to 180 volts for plate potential,
both of which usually can be obtained from the
broadcast chassis. The r.f. and detector tubes in
the broadcast receiver are usually the 2.5-volt
heater type and an addition of two more tubes
probably will not overload the filament winding
of the power transformer. Two leads for filament
supply should be run from the converter to the
terminals on the power pack that supply the
filament potential to the broadcast receiver r.f.
tubes. This connection should not be made to
the chassis itself inas-
much as an excessive
filament voltage drop
may result because of
the additional current | .. mecrow
being drawn through | o wesessnd

WIS CONNBCTION,
SO AL LS
SHEN W TARE X

the 2.5-volt supply
cablq . FIG. 2— Method used to
Alittleexperimenta- obtain band spreading by

tapping-in tuning condenser
part way down on detector
or oscillator grid coil

tion with a voltmeter
will show the location
of the two terminals,
providing the necessary high voltage and connec-~
tion to these affords the plate potential. The total
plate current drain is less than 10 ma., so there is
very little danger of upsetting the operation of the
broadcast set if its power supply is at all adequate.
If a wiring diagram of the broadeast receiver
is available it is a very simple matter to determine
the best place to tap in on the power pack.

MECHANICAL DETAILS

The entire converter is built on 1/16-inch
sluminum subpanel measuring 614 x 11 inches,
and it ig designed to fit into a 7 x 7 x 12-inch
cabinet. The flange bent on the front edge is
1 inch wide and to this is bolted the front panel
and also the lower end of the drum dial assembly.

Subpanel tube sockets are used for the oscillator
and detector tubes. The coil mountings are
standard UY sockets mounted above the sub-
panel on fibre pillars so that the coils, when in
place, are midway between the top of cabinet
and the metal subpanel. These sockets are
also located a sufficient distance away from the
edge of the base so that if a metal cabinet is used
the coils will not be objectionably close to the
walls. The midget condenser and the poten-
tiometer are both mounted on the subpanel so
that the converter can be completely wired and
tested before attaching the f{ront panel and
placing it in the cabinet. The general arrangement
of parts may be seen by inspection of the photo-
graphs. It should be noted that on the underside
of the base, the numerous by-pass condensers
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are mounted by putting a screw through one
end of the condenser and into the metal base,
after first making certain that the terminal at
the other end of the condenser does not protrude
enough to also make contact to the base. Usually
the ribs of the condenser are large enough to

had best be omitted or made through a series
condenser, as in all probability either the
“B” minus or the filament supply is already
grounded.

To put the set into operation, it is usually
advisable to first check the operation of the

prevent this, but if
the terminals are too
long they may be
filed or ground down.
In spite of the fact
that one side of each
condenser is electri-
cally connected tothe
subpanel, they are
also wired together.
‘Throughout the wir-
ing of the converter,
a wire ground cireuit
is used and no reli-
ance is made upon
circuits through the
subpanel, dial, brack-~
ets, ete.

In order to save
space, the small car-

tridge resistors are.

held between pieces
of busbar wire with
loops in their ends
just large enough to
receive the tips of
the resistors, and
when tests show the
operation to be satis-
factory a drop of
golder permanently
holds the resistor in
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FIG. 3—~SCHEMATIC CIRCUIT OF THE CONVERTER

Cy —= 50-gufd. condenser, National SE-50

Ca— 15-pufd. nudget condenser, National STE-15
Cs — 500-pufd. angamo mica condenser

Cy = Cq, Cyy Cio, Cuu — ().()l-ufd
Cy — 40-uufd. Sangamo mica condenser

Cs —60—uuid condemer, National SE-60

C; — 100-ppfd.S mica ¢

Ri — 5000 ohms, Continental Carbon 2avatt size

Rz — 100,000 ohms, Continental Carbon 2-watt size

Rs—- 25,000 ohms, Continental Carbon 2-watt size

R¢— 100,000-0hm potentiometer, Electrad No. 5 Super-Tonatrol
Rs — 20,000 ohms, Electrad C-200 with 2 extra clips

L1 — Antenna Coil

Lz~ Detector Grid Coil

Lz — Qscillator Grid Coil

Ly~ Oscillator Plate Coil

Ls— 85.mh choke, Samson No. 85
Dial — National Type HS

Coil terminal letters indicate base connections: F is filament
terminal nearest cathode; Fy, is filament terminal nearest plate

mica cond, £

Sce Table 11

oscillator. The “B’’-
plus tap from the os-
cillator screen-grid
potentiometer is set
about one-third of
the way up from the
negative end of the
“B" voltage divider.
Then by listening in
on an oscillating
short-wave receiver,
a monitor, or heter-
odyne frequency
meter, determine
whether the oscillator
is operating strongly
and smoothly over
the entire range of
the dial. Do not ad-
vance the oscillation
control to a point
where the tube
squeals and emits a
lot of mush and other
superfluous noises.
With the oscillator
properly operating
and with the broad-
cast receiver tuned
to the desired inter-
mediate frequency,
its gain control on

place. Where wires

pass through the metal subpanel, bheavy insu-
lation is advisable to prevent possible short cir-
cuits to ground. In this model small primary
auto ignition cable was used for this purpose.
All battery leads are confined below and all r.f.
leads, which were made with bus-bar wire, are
above the subpanel.

The coils were wound on ribbed eoil forms into
which were cut shallow lathe notches. Good coils
are very essential for good operation, and under
no circumstances should they be wound on a
solid spool unless the form is of special material
such as the R-29 low-loss bakelite composition.

CONNECTION TO BROADCAST SET

If a common ground connection is used on the
converter and the broadeast chassis, it only is
necessary to transfer the antenna to the converter
and then connect the output post of the converter
to the antenna post of the broadcast receiver.
If either the filament or plate supply, or both,
are being obtained from the broadecast set power
pack, the ground connection to the couverter

full rotation of the
converter’s tuning dial should result in the re-
ception of signals. For preliminary adjustments,
it is convenient to tune to & commercial station
that is located at the low-frequency end of
the dial (condenser plates entirely enmeshed)
and is sending the inevitable endless string of
dots (incidentally, these are the result of remov-
ing the tape from the automatic transmitter).
The midget condenser is now adjusted for
the loudest signal. The approximate position
of the rotor plates of this condenser for coil
No. ! is all the way out, for coil No. 2 one-
third of the way in, for coil No. 3 two-thirds
of the way in, and for coil No. 4 all the way in,
or at maximum capacity. Make a note of the
setting that results in the best signal, then tune
to another station at the high-frequency end
of the dial and repeat the adjustments. If the
midget condenser setting is not, the same, then the
detector coil is not the correct size to properly
track with the oscillator coil. If it is found that
more capacity is necessary to properly tune in
the second signal (the one at the high-frequency
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end), then the detector coil is too big. Conversely,
if the midget condenser capacitance must be
decreased for the higher frequency signal, then
the detector coil is too small. The operation of
each set of coils should be ¢hecked in this manner,
not only at the end of the tuning condenser dial
but at several intermediate points. If a continuous
range heterodyne frequency meter is available,
more thorough checking of the operation and
curves, such as those shown in an accompanying
figure, may be obtained.

The correct setting of the detector screen-grid
voltage can best he determined by tuning in a
suitable signal and then varying the position of
the slider on the voltage divider. The approximate

PLAN VIEW OF THE ASSEMBLY
The oscillator-first detector coupling condenser, Cs, is
mounted wvertically between the oscillator tuning con-
denser (at the left) and the drum dial. The above-panel

connections are few and direct.
value of this potential is 20 volts and it is not
very critical.’

It should be remembered that the oscillation
control is not a volume control and an attempt
should not be made to use it as such because very
poor, if any, success will be had. The volume
control on the broadcast receiver is used in the
usual reanner.

C.W. RECEPTION

There are several ways to heterodyne unmodu-
Iated signals so as to create an audible beat tone
in the output of the second detector. The simplest
method is to tune the intermediate frequency
amplifier to a loud local broadecast station.
Incoming short-wave signals, after passing
through the first detector and being converted
to an intermediate frequency, will beat with this
broadcast station’s carrier and produce an audible
gignal. In the event that the broadcast station’s
carrier is not strong enough (and this is often
the case because of the extremely loud high-
frequency signals that are received), a short
antenna may be counected to the broadeast

&“The Operating Characteristics of Vacuum Tube
Detectors,”” H. A. Robinsgon, @87, Sept., 1930.

set’s antenna binding post. I this still proves
unsatisfactory, or if there is no suitable broadcast
carrier near the frequency at which it is desired
to operate the receiver, or if the modulation on
the carrier spoils the reception of ¢.w. signals,
then a Tlocal oscillator, tuned to the proper
frequency (in this case 800 kec.) may be con-
structed and placed near the broadcast set. Still
another means of receiving unmodulated sipnals
is to use a heterodyne frequency meter, or a
monitor, whose fundamental frequency or a

harmonic is close to the desired signal. In the

case of scheduled operation with a station on a
known frequency, this method is very handy, but
if the entire band is being explored, it is incon-~
venient because it adds another control.

If a broadcast receiver with automatic volume
control is available, an almost ideal combination
results. Until one has had the pleasure of listening
to short-wave reception under these conditions,
the full benefit of modern receiver design has
not been experienced.

TROUBLE HUNTING

It is very essential that the tubes are good.
One way to check this is to place each tube to be
used in the oscillator and, while listening on
another receiver, determine whether they will
oscillate. This is a rather unnecessary procedure
if the tubes are known to be new and in good
condition, but if they are at all doubtful it is
advisable to make this test.®

The wiring of the input circuit of the broadcast
receiver should be examined to ascertain whether
it is suitable for coupling to the converter.?
Sometimes connection of the converter’s output

directly to the grid of the first r.f. tube gives

better results than connection to the antenna
binding post.

If it is found that everything works properly
except that when the gain control of the broad-
cast set is varied the signal disappears entirely,
reference should be made to the wiring to see
that this adjustment does not cause some change
in the broadcast receiver’s input circuit. In many
cases 2 dual volume control is used, consisting
of two potentiometers, one of which varies the
screen-grid voltage and the other varies the
amount of signal from the antennsa reaching the
first tube. If the latter is removed from the circuit
and the gain varied by adjustment of the screen-
grid bias only, no detuning effects will result.
The model described has been used with a
number of popular broadcast receivers with

& A visual cheok for oscillation can be made by connecting
a small d.c. milliameter (0-10 ma. or s0) in series with one
of the “B"-supply leads. Oscillation is indicated when
touching the grid terminal of the oscillator causes an abrupt
inerease in plate current — Eprror.

7 A gomplete detailed wiring diagram of the broadcast
receiver may usually be seen at your local radio service
store or & copy may be obtained from the factory at a
reasonable cost.
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excellent results, and it should not he difficult
to obtain satisfactory operation in any particular
case.

It must be remembered that the selectivity
and the gain depend almost entirely upon the
broadcast chassis and, unless this receiver
is in good condition, proper operation cannot be
expected from the system. The converter is
equally well adapted to use with tuned r.f. or
with superheterodyne broadeast receivers, but
in the latter case, unless the oscillator in the
broadeast set is well shielded, there is a possibil-
ity of many confusing and undesirable beats
being generated between the two oseillators,
between undesirable signals, ete.; this point
cannot be too greatly stressed.®

To not adjust the midget condenser to a point
very remote from the probable operating value.
In the case of coil set No. 4, for instance, the
condenser should be almost all the way in. If the
capacity is decreased a very great amount, the
detector circuit can be brought into tune with
the oscillator since the latter is operating at a
frequency 800 ke. higher than the frequency to
which the detector should be tuned. Under these
conditions, a combination of noises quite inde-
seribable ig likely to result.

Last, be certain that the principles involved
in the converter are understood. Carefully read
the articles that have been referred to in the
footnotes and follow the design us closely as
possible unless you wish to experiment on your
own account.

There are no data available concerning the
operation of this receiver when constructed of
other cireuit elements, different coils and the
like, so that it will be up to the individual to work
out his own salvation if changes are made in the
outlined construction.

FURTHER DEVELOPMENTS

Although the converter as described can usu-
ally be adapted to any broadeast chassis with
little difficulty, the addition of a coupling tube
would make successful operation a certainty.
It was desired to make the present model as
simple as possible and, consequently, this refine-~
ment consisting of an impedance matching stage
was not incorporated.

The experimenter might also like to try the
addition of a stage or two of tuned r.f. amplifica-
tion in front of the first detector. Little difficulty
should be experienced in accomplishing this, but
for obvious reasons it might be advisable to
change the range-determining condenser to the
oscillator ecireuit under these conditions. Addi-
tional tuned circuits in front of the detector will
reduce interference caused by the “image”
frequency signal (the oscillator frequeney minus
the intermediate frequency, in this case).
Operation of the model described has shown

8 fditorial, YS7, March, 1931,

the interference from this cause to be quite small,
however, inasmuch as the interfering signal is
removed 1600 ke. from the desired signal. If this
type of interference should be experienced in
some particular case, it is an easy matter to
shift the intermediate frequency enough to
move the undesired image frequency signal

UNDERNEATH THE CHASSIS

The line-up from left to right checks with the rear view,
the detector sacket being at the left and the ascillator
socket at the right. The principals are the by-pass con-
densers, voltage divider, terminal block, and resistors Ry
(left) and R;. The by-pass condensers dare, from left to
right, C4, Cro, Cits Cs, and Ca.

entirely out of the band in which operation is
wanted.

By incorporating small, properly adjusted
trimmer condensers in the detector coils, it would
be possible to dispense with the midget band-
determining condenser used in this model. The
proper minimum circuit capacity fo. insure the
desired tuning range would then be automatically
placed in the circuit when the coil was plugged
into place.

e Strays s

In the Mercury-Vapor Ratings article published
in March QST, the diagrams under Figs. 4 and
6 were inadvertently reversed.

‘When using 5000-volt mica condensers it is well
to bear in mind that this is a test voltage and not a
working voltage. To he on the safe side the con-
densers should not be used continuously on d.c.
voltages greater than half the test voltage, and if
they carry appreciable r.f. in addition to the d.c.
the safe working voltage will be even lower.

Ordinary soldering lugs make a good mounting
for grid-leak type resistors, either for breadboard
work or directly on the grid condenser terminals.
Simply bend them at right angles at the small end
and fasten down. The resistor fits in the large
holes as usual.

~— Harold Schneider, W hitefish, Mont.
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Putting the Pentode to Work

The Construction of a Small Receiver of High Sensiﬁ“vityv‘

By Ross A. Hull, Associate Editor

ever. It is a veritable squawk-~box,—EDITOR.

Here i an ideal example of a high-frequency receiver in which the incorporation of a pentode audio tubé 98 definttely
justifiable. Though the set 18 unusually small, light, and economical to operate, the pentode gives it the biggest pair of lungs

interest if there were not a thousand and

one possible variations in the design of
station equipment. Imagine how dismal it would
be if all our outfits were exactly alike! Think of
the pleasurable argument and discussion which
would be eliminated if all our sets worked in the
very same manner! Fortunately, there are just
about a8 many receiver arrangements as there
are amateurs. And though most felows will up-
hold their present set through thick and thin,
they are usually ready at least to recognize the
possible merit of something quite different
from their own.

This outfit is just another receiver. At the
same time, it differs from the conventional high-
frequeney receiver of this country in that it
contains a pentode as the output amplifier. Then,
it. produces more “sock’ per cubical inch of
content than the receivers to which we have been
aceustomed. The original set was built by the
writer just before leav-

Q,MATEUR radio would be robbed of half its

minimum of interlocking between the two tuned
circuits. All of these desirabilities were made
possible in the design of the receiver. In its
original form, the set was quite successful. On
the trip we acquired with it an enormous bag of
amateur signals from all parts. From the short-
wave broadcasters we could usually obtain a good
loud-speaker full, while on the broadeast band
{for which we had special coils and external tuning
condensers) we were able to hold a half-dozen of
the more powerful American stations even when
the ship was 6000 miles from them (yes, the O.M.
checked the distance for us).

e

WHY THE PENTODE?

Recently, we turned the set inside-out and
modified it to incorporate the American 2-volt
screen-grid tubes and one of the new pentodes.
We must be guarded in our comparison of these
with the tubes originally used if we are to avoid
international disruption; but at least we can
admit that the perform-
ance of the set was not

ing Australia and used
to while away some
hours of the five-week
sea trip to this country.
In the first instance, it
was equipped with low
consumption European
tubesand operated from
three dry cells and some
lightweight plate bat-
teries. The idea had
been to make the set
about the size and
weight of a camera and
as readily transportable
-—yet to provideit with
modern tubes and to
tolerate no sacrifice in
performance because of
the space limitation. It was planned, also, to
avoid the necessity for removing shielding in
order to change coils, but at the same time to
incorporate an effective stage of tuned radio-
frequency amplification — one which would
have relatively high gain with a practical

in any way hampered.
The tubes used are
screen-grid Type 32
for the r.f. amplifier
and detector and a
Champion ’33 Pentode
for the audio. The
present receiver, oper-
ated on the amateur
hands, appears to have
a greater overall gain
than the usual four-
tube battery operated
set. There are very few

*, .. ABOUT THE SIZE
CAMERA AND AS READILY TRANSPORTABLE”

signals weak enough to
be comlortable in the
headphones — a state
of affairs which leads
us to suggest that the pentode output tube be
incorporated only when loud-speaker opera-
tion is desired or when an unusually small
antenna is to be used. Of course, most of the un-
usual gain is merely the result of using a pentode.
Certainly the pentode far more than compensates

AND WEIGHT OF A
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for the small sacrifices in efficiency which may
result from so compact an arrangement of the
components. And this is the important point to
recognize: 1t is because of the need for a small set,
light in weight and easy oun batteries, that the
pentode wes justified in the first place. Without
it, this or any other set with a limited number of
tubes would be definitely

we have a couple of large holes in the shielding,
the fields of the two coils are given ample isola-
tion.

This arrangement of the r.f. amplifier and its
circuits proves to be most convenient when we
turn to the detector and its adjuncts. The de-
tector tube itself is mounted immediately under

the output circuit of the r.f.

handicapped as far ag sen-
sitivity is concerned.

Well, let us drop generali-
ties for the moment and
discuss the mechanical lay-
out of the receiver. In it
we have departed quite a
little from the conventional.
A plain base-board, with or
without panel, is fine for ex-
perimental work and for the
usual station requirements,
as we all know. At best,
however, the scheme is some-
what crude. In the case of
2 seb built to occupy the
leagt possible space, it is
definitely out. Far too much
space is wasted in the “ean-
yons’’ between tubes, coils
and condengers. 'There was
considerable sketching and
seribbling before we decided
upon the lay-out shown —
one in-which the three tubes
and their associate gadgets are contained in 8 box
measuring 634 by 7 by 5 inches. The arrangement
is perhaps not clearly shown in the photographs,
but its simplicity is indicated in the sketch of the
metal work. We had the various pieces of 1/16-
inch aluminum ecut to shape and bent in a ma~
chine shop. The same work could be duplicated
in any well-equipped hardware store or ruetal
supply house. Alternatively, the whole metal
skeleton could be built up of flat sections joined
with angle pieces. The base in our set is in one
piece, hent down at front and back to provide a
2-inch ecavity underneath. In this cavity the
detector and audio tubes are located. On top of
the base there is a partition which, when the
cover is in place; divides the upper portion of the
set into two compartments. The radio-frequency
amplifier tube lives in a hole in the partition with
ity grid and adjoining the input tuned circuit and
its plate end (the base) keeping the other coil
company. In this way a more effective isolation
of the grid and plate circuits appears to be ob-
tuined notwithstanding the existence of a hole in
the partition through which the tube passes. The
coils of the input and output tuned circuits are
mounted on opposite faces of the partition, and
the width of the receiver is such that the handles
of the coils project conveniently through holes
in the sides of the cover. In this way, even though

A CONGLOMERATION OF GADGETS

A view of the left and underside of the
receiver.

tube upstairs. Its socket is
attached to the rear portion
of the base and the grid cap
faces forward in a position
where the grid lead from the
tuned cireuit can be dropped
right onto it. The lead from
the plate terminal of the
detector up to the reaction
coil is equally convenient,
as are the connections of the .
reaction condenser. With the

output tube on the opposite

side of the receiver, we have

a fine spot between them

for the apparatus of the de-

tector-audio coupling device.

But it is difficult to pro-

vide a useful word descrip-

tion of the thing—and

unnecessary in view of the

several illustrations. We

would remind the beginner

who may be interested in

building such a set that the

lay-out really is important and that radical

variations should be made ouly after careful
eonsideration of the wiring changes which must

result. We need not remind the advanced fel-

low that the same circuit arrangement with any

well considered bread-board type lay-out can

still work as well. At the same time we might

express our private belief that some such com-

pact arrangement can actually benefit the per-

formance because of the happy (even if aceci-

dental) way in which the right grid, plate and

coil terminals fall together.

THE CIRCUIT

Though it contains seven grids, it will be séen
on examination that the circuit shows no radical
departure from the standard sort of rig. A tuned
input to the r.f. tube; “tuned anode” coupling
between r.f. and detector; and resistance coupling
from screen-grid detector to audio are the fea-
tures. Ly, C; comprise the input circuit, to which is
inductively coupled the antenna coil L;. The
radio-frequency amplifier (a Type '32) is op-
erated, like the other tubes, with one of its fila~
ment terminals grounded to the chassis. The
input coil is also grounded and the tube, there-
fore, operates without artificial bias. Experiment’
with external bias for this tube has shown it
unnecessary as far as performance is concerned
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and essential only if the plate current raust be
reduced to the lowest possible value. This bias,
ghould it be considered worth while, could be oh-
tained in the usual manner by inserting a resistor
in the negative filament lead (between the fila-
ment terminal and ground), but this would call
for something higher than a two-volt filament
supply. We did not consider it to be justified.

The screen of the r.f. tube is fed from a 45- or
6714-volt tap through the de-coupling resistor
Ri. It is by-passed by a condenser ('; which, like
all other fixed condensers in the set, is of the
miniature Sangamo type known as “Ilini.”’ The
Aerovox people, we understand, also have a
similarly small type. The condensers measure
about 184 by 54 inches. In the plate circuit of the
r.f. tube we have the usual tuned circuit L; (..
Condenser (' is really a part of it, serving, as it
does, to isolate the positive plate bupply wiring
from ground, at the same time completing the
rf. circuit between the bottom end of the coil
and ground. The grid leak of the detector is
carried to the positive filament terminal in the
usual manner.

Regeneration control is accomplished by the
usual “throttle” method in preference to varia-
tion of the screen voltage

The first work in building this receiver would
be to obtain the necessary metal pieces for the
chassis and cover. These, as we have suggested,
might well be cut to shape and bent at some
metal supply house or well equipped hardware
store. . Altogether, there are five pieces — the
panel; the base; the partition; the cover for top
and sides; the filler for the upper rear portion of
the cover. The three pieces of the chassis itself
are secired with small machine screws and nuts.
The two sections of the cover, in our set, were
soldered with a special aluminum solder. We ae-
complished this by setting the two pieces on the
gas stove, heating them until they were almost
red hot and then applying the solder. We have not
experimented with the various special solders
available in this country, but it seems highly
probable that most of them would be completely

‘satisfactory for a job of this nature, in which no

great mechanical strength is necessary.

The holes in the sides of the cover, in the par-
tition and at the rear of the base (for the battcry
plug) were drilled with & cheap “washer cutter.”
Used in an ordinary drilling brace, such a cutter
will make neat work of the holes if the aluminum
is kept “juicy” with some thin fmachine oil.

chiefly because a good midget
variable condenser is much
more readily available than
a noiseless potentiometer. A
by-pass condenser for the
detector would be required
in any case, and when it
serves & dual purpose we
have at least eliminated one
piece of gear. The detuning

accompanying regeneration
adjustment is so slight as to
be of no consequence.

+A

Vz, ) 'f““v
Cs 2 ©
1
BT 1
= e
Ry
Ry
+ath +22% -C +135

Coupling to the audio tube
grid circuit is obtained with

FIG. 1 —THE CIRCUIT SHOWING THE PENTODE CONNECTED FOR

LOUD-SPEAKER OPERATION

the help of plate resistor R,
and coupling condenser Cj.
The value of R. at 100,000
chms may seem low, but in
this case we found it prefer-
able to the. higher values
when using & supply voltage
of the order of 135-150.

The remaining connection
of interest is that to the
“suppressor’”’ grid of the
pentode. The terminal on
the tube socket belonging to
this grid is the one marked
“C.” It ds connecled not to
the plate but to the positive
plate supply lead ahead of the

" For headphone work, 67Y4 volts are used for the pentode plate supply.

Vi, Vy— Type 232 2.volt screen-grid tubes
Vi Cham[non Type P-730 pentode. T he RCA. type number of a similar tube

Cy, (,a—-Mldget variable condensers of capacity determined by band spread
required. See text.

Ciz — [00-uufd. midget variable. Ry~ 50,000-0hm carbon type resistor.

Ci, C,y Cs, Co~—.004-pfd . Illinicondensers. R;— l()() 000-ohm carbon ¢ype resistor.

Cs — .002-ufd, Hlini fixed condensers. Rz — .Lmegohm gridleak.

Cy— 150-ppfd. Ilini fixed condensers. Ry~ L-megohm gridleak.

COIL DATA

\ Coil Turns
Band L La Ls Ls
3 8 7 5
4 is i4 7
7 31 20 11

For these coils, midget tuning condensers cut to 7 plates are used. For high-
fuqucncv broadcast reception and general coverage of all the useful high fre-
quencies, 23 plate midgets should be used. The necessary coils then dre:

Coil Turns
Band Ly Ls Ia 4
20,000 60 9640, e sevrinnrieiniaas Ceteasaeetarinaes 2 5 44 3
9,670 to 4,680 3 10 6
4,800 to 2,400 6 21 20 9

These band coverages are, of course, approximate only. No. 22 d.s.c. wire is

used for Ly and Ls in all cases. L1 and L4 are wound with 30 or 32 d.s.c. wire.

phones or speaker. In this
way it is provided with a
steady potential.

{8
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Ypon the completion of the chassis skeleton,
a study of the illustrations might well be made so
that the arrangement of the parts may be clearly
understoed.. The first step could be the drilling
of the panel for the three midget condensers and
the two dials. The dials used in our set are of an
English make not available in this country.
However, any of the standard small vernier dials

THE SET, WITHOUT ITS COVER, SEEN FROM
ABOVE

The input tuned circuit is at the left, convenient to the
grid of the r.f. valve. On the right of the central partition
is the tuned circuit between the r.f. and dctector valves.

could be used in their place. The size of midget
condensers used in the two tuned circuits de-
pends on the use to which the receiver is to be
put. For operation exclusively on the amateur
hands, a capacity of about 50 uufd. or less would
be in order. The 100 uufd. size would be more
guitable when it is necessary to cover most of the
high-frequency spectrum for broadeast reception.
The rotors of these condensers, and also that of
the regeneration control condenser, are grounded
to the panel.

The tuning coils, wound on Pilot forms, plug
into two Pilot Type 212 sockets mounted on
opposite faces of the central partition. Two
machine screws, running through the partition
and the sockets, serve to hold them in position.
The terminals of these sockets are oriented in
the manner indicated in Fig. 3. For the horizontal
mounting of the r.f. tube, a Pilot Type 214 socket
was fitted in a small rectangle’of bakelite, this in
turn being attached to the base with a small metal
angle. The remaining fitting above the base is the
small piece of bakelite fitted with a cord tip
jack for the antenna connection. Located near
the grid cap of the r.f. valve, this is also attached
to the base with & small metal angle piece. A
hole in the outer cover permits the antenna
to be inserted in this socket. ‘The units C, and Ry

are mounted immediately under the base end of
the r.f. tube.

Beneath the base we have a somewhat more
complex array of parts. Pilot Type 216 sockets
are used, because of their small size, for the de-
tector and output tubes. A UX type, of ecourse,
is used for the detector, a UY type being neces-
sary for the pentode. Occupying a central position
at the rear of the base is the fixed section of the
battery cable connector. Ours is of foreign make,
but it could have been displaced by a Yaxley
unit with still greater saving in space. Immedi-
ately in front of it is the double set of clips which
serve to mount the resistors R, and R;. Soldered
in place between these two resistors is the cou-
pling condenser Cs. The two radio-frequency
chokes are to be seen in the view of the underside
of the base. They are attached to the bage with
machine screws at points convenient to the leads
in which the chokes are inserted. The Silver-
Marshall Type 277 would be suitable. The re-
maining gadgets include the grid condenser and
leak (to he seen right at the grid end of the de-
tector tube) and the screen by-pass condenser
(s, located between the detector tube socket and
the battery connector. Then, there are the two
tip jacks used for the connection of ’phones or
apeaker. These are mounted on a narrow strip of
bakelite with the heads of the sockets projecting
through two holes in the rear face of the base.

THEN, THE WIRING

With the particular lay-out shown, the wiring
of this set is a very simple matter. There is, in
fact, not much more than a couple of feet of wire
in the whole thing. We used 20-gauge bare wire
encased in empire cloth sleeving but, naturally,

7o grid ot ¥

ens' séotor of & 72 Crand.

Fiator of G

FIG. 3 CONNECTIONS OF THE COILS AND
THEIR SOCKETS >

Normally, a jumper runs from the *“C”’ pin of the plate
coil to the **(3” pin. This connects the plate of the r.f. valve
to the top of Ls. On the coil used for 3500-kc. ’phone (and
on any ot band where extra selectivity may be neces-
sary) the “C** pin is connected to a point along Li. The
nearer is this point to the bottom end of Ls, the greater will
be the selectivity and the lower the available amplificas
tion.

any other well-insulated wire is equally suitable.
The “grounds’’ indicated in the circuit diagram
are all made to machine gerews in the metal work.

The winding of coils has been treated so often
that it should hardly be necessary to say much in
this instance. Pilot coil forms are used because of
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the convenient handles fitted to them. A stand-
ard spacing of 3/16 inch is used between L, Ly,
and L, L. Some variation of the number of turns
given will probably be necessary to provide the
necessary band coverage. Slight adjustment of the
turns of one coil of each pair will often be neces-
sary to permit the two dials to *“track.” Provision
is made in the wiring of the plate coil of the r.f.
tube for a plate connection somewhere down the
length of L. This will often be found desirable in
the coil used for

from this, it should all be &traight shooting.
Amateur signals (if  the receiver is operating
correctly) will be exceedingly loud, and unless a
very small antenna is used it is certain that head-
phone operation will be somewhat uncomfortable.
There is an important point to be mentioned in
this connection. The plate current of the pentode
used (with its rated 135 volts of plate supply and
12-yolt control grid bias) is of the order of 19
milliamperes. This, of course, if far too great to

be . allowed to flow

3500-ke. phone re-
ception to give better
selectivity. A plate
connection af the
midpoint of ,ng is
suggested for that
particular coil. For
¢.w. reception on this
or other bands, how-
ever, we have not

through phones. For
phone work, there-
fore, the tubes should
either be biased nega~
tively with about
2214 wolts or oper-
ated at a lower plate
voltage, The latter
arrangement is sug-
gested. The 67 14-volt

found any particular
advantage to be
gained by using less
than the total coil
turns in the plate circuit. From the appearance
of the coil arrangement within the set it would
seem that the insertion of coils into their sockets
would be an awkward procedure. This is not so,
however, providing a mark is made at the edge of
the holes in the cover at the location of one of the
screws on the coil handle. It is then unnecessary

Showing the detector tube (left) and the pentode with
thctrla.ssouated apparatus, The recciver is resting on its
punel.

to peer into the compartment in order to locate
the grid hole in the socket.

Upon first putting the set into operation it is
very probable that adjustment of the number of

turns in the reaction coils will have to be made .

until the set oscillates only towards the maximum
setting of the reaction control condenser. Aside

FIG. 2— THE DIMENSIONS AND CONSTRUCTIONAL
DETAILS OF THE METAL CHASSIS AND COVER

tap could be used for
the plate and *sup-
pressor’’ grid of the
pentode, with a bias
of 9 or 12 volts.

The total filament drain of the set iz .38 am-
peres and this naturally calls for something more
than dry cells if it-is to be operated for long
periods. A single lead-type storage cell is, of
eourse, yuite satisfactory. The Eveready “Air
Cell”” also fills the bill admirably.

Maritime Division Convention

Halifax, N. S., June 19th—20th

HE Maritime Amateur Radio Association
cordially invites all amateurs to attend this
convention which it is sponsoring at the Lord
Nelson Hotel, Halifax, on Friday and Saturday,
June 19th and 20th, respectively. A splendid pro-
gram has been prepared which includes talks,
stunts, R. O. . A. B. initiation, visits to CKA,
CHNS, and other interesting points.
The price of $3.00 will admit you to every
meeting, trips and banquet.
Further information may be obtained from Mr.
G. Arthur, Secretary, 105 Inglis St., Halifax, N. S.

e Strays g

The “RCA Radiotron Handbook” containg
data sheets and families of characteristic curves
for the tubes sold through radio dealers. This
group includes all receiving tubes (the Type '10 is
considered a receiving tube) and also the Type
*52 and ’66. The subscription price for the set of
sheets, including a stiff cover, is $3.50. The price
also includes service in keeping the sheets up-to-
date for a period of one year. This information
has not been available to the general publie
previously.
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A Self-Contained 200-Watt Transmitter

: By S. L. Seaton, W3BWL*

HE transmitter inuse at the present time at
W3BWL and described in this article was
designed for the Huancayo (Peru) Magnetic
Observatory of the Department of Terrestrial

Magnetism, Carnegie Institution of Washington.

The experience gained from the transmitter on
the Carnegie showed that frequency-stability
is of primary importance and next to frequency-
stability, power. The latter depends upon the

In the actual transmitter shown in the ac-
companying photographs it was decided to in-
corporate the high-voltage power-supply in the
same frame as the rest of the equipment in order
to make a complete unit. Reviewing the power-
requirements it was obvious that 500 volts direct-
current was needed for the master-ocillator plate-
supply, 300 volts for the “C” bias, and 2000
volts for the plate-supply to the amplifiers. This

capacity of the supply system; in
the case of the Huancayo Observ-
atory a 9-kilowatt engine-driven
generator is planned. Also the
ability to change frequency easily
was found an important item. In
view of the above a cry tal-con-
trolled master-oscillator was indi-
cated, this master-oscillator to be
followed by amplifiers for fre-
quency-doubling and increasing
the power.

# Department of Terrestrial DMagne-
tism, Carnegie Institution of Washington,
Washington, D. C.

FRONT AND SIDE VIEWS OF
THE 200-WATT TRANSMITTER

The crystal-controlled oscillator is
on the second k and uses a W.E.
50avatt tube. This excites a 75watt
screen-grid tube used as a straight
amplifier or doubler and located in
the third deck left-side compartment.
On the same deck with this stage and
to its right is the following straight
amplifier or doubler using another
?5avatt screen grid Type 60 tube.
The top compartment contains the
ﬁnal amplifier, in which two 75-watt
Type '60 tubes are used in parallel,
and the antenna coupling circuit.
The four compartments dare shielded
from each other by brass partitions,
and the sides and back are covered
by removable perforated metal
screens. The power supply and con-
trol equip ed on the
bottom deck. Using a 3500-kc. band
crystal, output frequencies in any
amateur band from 3500 to 28,000

. can be obtained by various com-
binations of straight and frequency-
doubling amplification.

called for three rectifier-banks
with their supply and filter-equip-
ment. A compromise was effected,
however, and one 1000-volt recti-
fier-filter unit is connected to a
potentiometer from which is taken
the master-oscillator plate-supply
and also the “C’' bias for the am-
plifiers. Another 2000-volt unit
was installed for the amplifier
plate-supply. Because Type '66
rectifier-tubes were to be used, a
one-half minute time-relay had
to be installed in the high-volt-
age transformer primaries. For
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this a Telechron clock-motor is used to drive a
cain, upon which is fixed a bakelite lobe, oper-
ating a series of contacts to give proper control.
Referring to the schematic circuit of Fig. 1,
it will be seen that the closing of the mam-lme
switch lights the filaments and starts the Tele-
chron relay, which, after one-half minute, closes
the master-oscillator and “C” bias transformer-
primary circuit and also the keying-relay circuit
of the 2000-volt transformer. If the main-line
switch™is opened or the “off’”” button pressed,
the transformer-primary circuits will be broken
and the Telechron relay will return to the startmg
position. Then to start sending again the “on”

-button must be pressed. Due to this ingenious
scheme,! it is impossible to apply high-voltage to
the Type ’66 rectifier-tubes before they are
warmed to the proper operating temperature.

1 Designed by C. Huff, of the Department of Terrestrial
Magnetism.

The lower compartment of the transmitter houses
the high-voltage transformers, the rectifier-tubes,
filter-chokes, filter-condensers, relays, potenti~
ometer, cooling fan, rectifier-filament transformers,
main gwitches, and filament-rheostat and volt-
meter for the radio-frequency tubes. A *close-up”
llustrates the placement of the control-delays and
the congtruction of the special time-relay relay.

In the second compartment is the master-
oscillator and its meters and tuning-equipment,
also the quartz crystal and the filament-trans-
former for the radio-frequency tubes. There are
three radio-frequency chokes in this compartment;
they are about 5 long by 114" in diameter, have
six slots 314" wide and about ¥4 deep, and are
wound with No. 22 double-covered cotton wire,
all the pancakes being in series. This type of choke
completely solves the problem of an effective
choke for all frequencies above 1500 ke. The
coupling-condensers to the first Type 60 amplifier

1. Antenna condensers, 460-pufd. 8%, First stage negative grid-suppiy
#. Antenna ammeters, 0-8 amp. r.f. choke.
%. Antenna inductance. #8. Master-oscillator tank induc-
4. Third stage tank inductance. tance,
&. Third stage tank r.f. ammeter, &4 Master-osclator tank r.J. am-
0-20 amp. ~ wmeter, G—10 amp.
&, Third stage tank condenser, 35, M?;Zr-z;c;élatnr tank condenser,
Ay davin 86, Master-oscillator plate-blocking
P 8 3
m ”;fser,sff-‘?oo”ﬂi ol Condenser, 003-uld., 500G-
&, Third stage tubes, Type ’80, 7. Master-osclliator  plate .1,
9. Third stage screen-grid supply choke. g
resistors, 100,000 ohms, 88. Master~oscillator plate milli-

0.
81,

Birst stage tube, Type '60.

First stage coupling-condens-

&8, 00Z-pfd., 6000-v0lt. FIG. L—

SCHEMATIC DIAGRAM AND SPECI
FICATIONS FOR THE TRANSMITTER

o
]
1)
5
i
1
1
]
'
1]
1+
t
|
|
]
i
13
H
10. Third stage by-p d 3, H qmumeter, 0-500 ma., d.c.
.01 ufd., 2,600 volts. -1 89, Master-osctllalor pfllament by-
i1. Third stage negative grid- ! pass condenser, .01-pfd.
supply 1.f. chokes (see text), { 40. Master-oscillator tube, W. E.
{8, Coupling condensers, .(00%- 0 R11-D.
pfd., 5,000 volt. ! 41, Master-oscillator 1.5, chokes,
18, Second stage tank {nductance. ! 42, Quartz-crystal,
4. Second stage lank r.f. am- { A, Quartz—crytad .y, mild-
meter, 016 amp. U ___ e s 1 ammeter, U-260 ma.
15. Second stage tank-condenser, 1 43. Flament-supply transformer,
4B0-~pujd } 16-voit.
6. Second siaa; ;ggj)z,gzw supply ; A4 A.g;ugitament voltmeter, 01§
resistor, ohm. '
45, Fiament rheostat,
17, Second stage screen~grid by- ! LA,
o’ ?;0 al»tndenser, O1-ufd., E 48, Ivzit:li; condensers, I-pfd., 2000~
2, - 001 i
an ) 00" ! 47, 30-henry chuke.
18, ‘ZECD% “’tz‘we tul;e, %peb 69. | L2 48. Rectifler tubes, Tupe 'G6.
19. *et::: nde;:sge {)Zzt-l:}d y-pass ! 49, Rectifier-tube jilament trans-
. : . . ! Jormer, 2.5-polt sec.
0. begz']‘)‘ziml-“;‘l}’echg]ggame grig- ). 60. Plate-supply transformer, 110
. y i to B000-2000-v0lt.
%1, Second stage coupling-condens- : &1. Transformer, 110 to 1000~
ers, 002 pid., 6000-volt. i 1000-rolt.
##. Ffirst stage plate ‘milliammem, ! &2, 80,000-ohm resistor.
0-600 ma., d. ] 88, 20,000-ohm  resistor tapped
@2, First stage tank inductance, H enery 2000 ohms.
. By-pass condensers, Ol-ufd., ! &4. Filter condenser, {-pfd., 1000-
2600-v0lt, & 20lL.
28, First stage tank r.j. ammeter, E &6. 30-henry filter choke.
O-186 amp. ) ' a8, Cooling fan,
#6. First stage tank condenser, 67. Main-line switch.
J50-ppid. £8. Main-line fuses,
kil F‘irgl stage screen-grid supply §§~ &9. Keying relay, Leach.
resistor, 100,000-0hm. 26 2§ 00. Beytng relay, Dunco, a.c.
28. Pirst stage sereen-orid by-p Noood <2 61, Time-delay retay (see text).
B :;tr:denser, DI-pid.. 2500~ €3 5. Main control relay.
. ) 63, Coniral box iesting,
29, First stage Llament by-pass P E ,-;4 Unain ke Jor testing
condenser, Of-ufd. — lmmememmm e s e e ~ A, o e
. 65. Battery jor keying, 6-voll.

B, Terminal insulators.
“Grounds" {ndicale connec~
tions to frume and shields.
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are also in this second compartment. Isolantite
insulators are used throughout with the exception
of the Micalex ones used in supporting the tank-
circuit radio-frequency ammeters. The vertical
rod seen in front of the tube in the second com-
partment is the excitation-lead from the master-
oscillator to the first amplifier.

In the third compartment are the first and
gecond amplifier-stages, which are separated by a
sheet-brags shield and are identical in construc-
tion with the exception of the tuning-condensers.
The second-stage tuning-condenser has a split
stator in order to make tuning easier at higher
frequencies,.

In the top compartment two Type ‘60 tubes
are used in parallel to get greater output; the
tuning-condenser for this stage is also split to
allow better tuning, As can be seen, inductive
coupling is used to the antenna. Two antenna-
tuning condensers and two antenna-ammeters are
used in order to balance the feeder-currents
properly. The feeder-leads go out through
Isolantite insulators in the top.

Resistors for screen-grid voltage are mounted
at the back of each compartment and by-pass
condensers for screen-grid and filament are
mounted at the sockets of each tube.

The mysterious little black box with the heavy
cable coming from it contains the “‘on,” ‘“‘off,”
and “key”- controls. This gadget allows the
operator to inspect any part of the transmitter
while it iz operating and to make adjustments
without fear of being caught too far from the main
switeh should anything go wrong.

The frame of the set is of 1-inch by 1-inch brass
angle and is 20 inches square and 6.5 feet high.
Jast brass corner-braces are utilized and these
have one-half inch holes in them to allow the

passage of high-voltage and “C” biag as well as
filament-leads from compartment to compart-
ment. The panels, shelves, and other outside
paneling is of one-sixteenth-inch sheet-brass.
The main-line fuses are housed in a box on the
front of the lower panel. The finish ig black
crackled enamel and makes a very neat appear-
ance. The mechanical work 2 was done in the in-
strument-shop of the Department of Terrestrial
Magnetism,

There were two difficulties encountered in this
set which are worth mentioning, The original
plans called for a push-pull output stage; the feed
was to be obtained by supplying the preceding
amplifier plate through the center of its plate coil
and balancing the tube-capacity by the placing of
a small condenser at the end of the inductance
opposite the tube. The excitation-taps to the
push-pull amplifier-tubes were then to be taken
from opposite ends of this inductance and the
voltages so obtained were supposed to be 180°
out of phase and equal in amplitude. In operation
thig scheme did not work well and was finally
abandoned-after a month had been spent tinker-
ing with it. However, Byrnes and Coleman, of the
Radio Corporation of America — Vietor Com-
pany, described such a circuit in the Proceedings
of the Instilule of Radio Engineers for March, 1930,
and noted no difficulties. It might have been some-
thing peculiar to the particular arrangement of
this transmitter that caused the trouble, but the -
fact remains that it did not prove satisfactory in
this case.’

2 Done by B. J. Haase.

3This “balanced amplifier” arrangement for coupling
gingle-ended stage to a push-pull stage has heen used
successfully in several transmitters described in QST and
the Radio Amatewr’s Handbook. 1t is used in the crystal-

»

TABLE OF INDUCTANCES FO& W3BWL TRANSMITTER

2d Btage Coil (13)

3d stage Coil (4)

Antenna Coil (3)

85}

o

1)

)

€2)

(2)

Not used on this
frequency

3 dia, 15 turns
!é * tubing spaced

147 hetween turnsg_

13" dia. 12
turns 3 /1 tubing
spaced 4’
between turns

Not used on this
frequency

3 dia, 5 turns
14" tubing spaced
£/’ between turns

134" dia. 6
turns 14’/ tubing
spaced 4"
between turns

¥
Frequency Band, K_c /8 M. 0. Coil (33} 18t Stage Coil (23)
37 dia. 30 turns
14’ spacin
1750 between turng e8]
flattened "
tubl
3 dia, 15 turns 3 dia. 15 turns
3500 ,‘é" tubing spaced | 14* tubing spaced
147 between turns | 4" between turns
7600 Same as 3500 Same as 3500
#” dia. 12 turns
14,000 Sarme as 3500 ;é ** tubing spaced
14" between turns
48,000 Bame as 3500 Same as 14,000

3” dia. 8 turns
5" tubing spaced
1’ between turns

3’ dia. 2 turns
14’ tubing spaced
1£ between turns

134’ dia. 4 turns
£ tubi
spuced 37

between turns

¢}
{2

J

No outiput available on this frequency.
Feeder coupled directly through condenser to tank-coil if this frequency is desired.
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The other difficulty is still present. Since the
framework of the set is used ag a common ground,
it carries radio-frequency energy; and because
the frame hag appreciable length, the filaments
and screen-grids of the various tubes are actually
not at the same radio-frequency potential at any
instant. This condition puts the whole frame at

THE RELAY E| AT THE
RIGHT SIDE O

The a.c. keying relay is at the left. At its right is the
master control relay ‘while the time-velay utilizing a
Telechron motor is at the extreme right. One of the r.f.
choléels described in the text is just above the relay as-
sembly

UIPMENT MOUNTED
THE LOWER COMPARTMENT

a radio-frequency potential considerably higher
than ground, even though the frame is grounded.
This difficulty might be eliminated through the
use of a wooden frame and separate shields for
each stage, grounded, but not connected in such
a way as to be actually a part, of the radio-
frequency circuit.

Outside of these two problems the transmitter
is very satisfactory (actually the last one consti-
tutes no real loss of efficiency). It workswell on the
7000- and 14,000- and 28,000-ke. bands with ex-
cellent frequency-stability, sufficient power, and
a good note.

The cost of the materials, less tubes, was about
$700, whicK with labor and cost of tubes brought
the total cost to about $1800. The actual power-
input is 1800 watts to the whole set; of this not
more than 200 watts i available to the antenna.
The cost from the above then is $9 per watt of
output. The cost of operation at six cents per
kilowatt-bour is eleven cents per hour. This gives
us an efficiency of conversion of eleven per cent,
which is one of the reasons why a multi-stage,
erystal-controlled transmitter is8 not too popular
if its excellent frequency-stability can be over-
looked. However, by definition, frequency-
gtability was of primary importance in this case.

It is hoped that this transmitter will be in oper-
ation at the Huancayo Magnetic Observatory by

controlled set at WIMK in the intermediate stages, for
instance, The push-pull stage might give trouble beeause of
parasitic oseillations unless precautions are taken to prevent
them, particularly where higher power tubes are concerned.
~— EpiToR.

the end of 1931, and the author is looking forward
with pleasurable anticipation to many interesting
contacts with other amateurs from this outpost
of science high up in the Andes of Peru.

A New Tuning Unit

THE question of covering the high-frequency
part of tHe radio spectrum without plug-in
coils is evidently still receiving attention, with the
result that a new tuner, designed to work over a
range of approximately 3000 to 18,000 ke. with a
single tuning control, has been made available,
The new tuning unit, known ag the “Vari-
Coil,” 4 view of which is shown in the accom-
panying photograph, consists essentially of a
variable inductance across which is connected a
variable condenser, and a fixed tickler coil for
regeneration. The conductor used in the tuning
inductance is flexible copper braid, wound into
grooves in a hakelite e¢ylinder. The number of
turns in the coil is actually changed as the tuning
knob is turned, because the conductor winds or
unwinds on a brass cylinder which short-circuits
the unused turns. A system of gears works the

. two eylinders together without placing any strain

on the vonductor. Further gears operate to turn
the midget variable condenser (not furnished with
the unit) at the same time, so that inductance and
capacity increase and decrease together.

This arrangement provides e¢xcellent band-
spreading at all points. Thirty complete 360-
degree turns of the tuning knob are required to

cover the whole range of the instrument, which,
with ordinary plug-in coil systems, would be the
equivalent of 60 coils. A numbered paper dial is
furnished with the tuner, and shows which of the
turns is in use af each setting of the knob. It is
expected that an improved dial scheme will be
worked out to make possible a rough calibration
of the tuner in terms of degrees of rotation for
each turn as well ag turns themselves.

The Vari-Coil is a product of Arthur J. Hurt &
Co., Denver, Colorado.
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About the Pentode

Sketch;ng lts Characteristics and Possible Amateur Applications

By Ross A. Hull, Associate Editor

HE pentode tube, about which there has

been so much discussion lately, is not by

any means new. In 1928, when the tube
was already In general use overseas, it was still
sitting around in the tube laboratories of this
country awaiting the revelation of some real
justification for its introduction. It is only during
the last month or so that cireumstances have
conspired to provide us with the pentode in its
commercial and thoroughly practical form. Be-
cause the tube has been hidden

overseas and which now is so much the coneern of
set manufacturers in this country. .

The. tube: has- another:minor though' some-
times important, characteristic: For a given plate
dissipation, the pentode is capable of producing a
greater power output than the three-element
tube. It is, in other words, more economical of
plate power — a consideration-of particular im-
portance in most battery operated sets.

From the broadeast angle, the tube has yet

another advantage. With the

from us for so long, it is not to
be wondered at that some ama-
teurs have only the haziest idea
of its characteristics and possi-
ble applications..

In any of its present forms the
pentode is essentially a five-
element output amplifier tube.
As it lives to-day, it is not a
radio frequency amplifier; it is
not the same thing as a “vari-
able-mu’’ tube; nor has the term
*super-control” any place in its

Yes, what about the pentode?
Should we get all “ steamed up™
about it? Has it a real place in
the amateur picture? And how
does it work, anyway? These
are questions being asked by
many amateurs in this country
at the moment, They are ques-
tions to which answers may be
found in this short outline.

pentode it is readily possible to
design (or more correctly, diffi-
cult to avoid designing) the
output cireuits so as to give a
rising overall frequency charac-
teristic. Because of this, it is
posgible to compensate very
nicely for the falling charac-
teristic which results from the
use of a highly selective radio
frequency amplifier.

The important disadvantages
of the tube lie in its complexity

— Editor.

descriptive terminology. The

tube of course may be used for work other than
that of an output audio-frequency power amplifier
but it will be work for which the amplifier was
not, primarily designed:

The chief justification for its existence is in its
ability to provide a given undistorted power out-
put with a much lower signal input voltage than
that required for the three-electrode output
amplifier. It is because of this ability that the
pentode is spoken of as having & superior ** power
gensitivity” to the threc-electrode tube. One
typical present-day pentode is capable of deliver-
ing an undistorted output.of 2.5 watts with a
signal input of 11.7 volts, whereas the universally
known Type °45 tube requires an input of 35.4
volts to provide an undistorted output of 1.6
watts. The obvious advantage of this character-
istic is that for a given output, the pentode re-
quires less amplification ahead of it. This, in
_practice, means that the amplifier ordinarily
placed between the detector and output tube can
be eliminated. The detector is well able to provide
all the required excitation voltage for the pentode
without the necessity of exerting itself to the
point of distortion in the process. In the field of
broadeast reception this allows just that simplifi-
cation of apparatus and reduction of tube array
which has so long been economically desirable

from the manufacturer’s view-
point and in the fact that it cannot equal the
three-element tube in fidelity of reproduction.
Should the broadeast listener have had a better
opportunity of becoming thoroughly accustomed
to the reproduction of a three-element tube oper-
ating with a minimum of distortion, the fidelity
consideration would be of greater consequence
than it actually is.

Turning to the technicalities of the tube, we
find that its nearest relative is the screen-grid
radio frequency amplifier. The insertion of a third
grid between the sereen-grid and the plate, and its.
connection within the tube to the cathode or

-filament, gives us the pentode. It is this third grid

which eliminates the negative resistance char-
acteristic of the usual screen-grid tube, prevents
secondary electron emission from the plate and
so permits the tube to operate as an efficient
power amplifier.

In scanning a list of pentode characteristics it
will be seen that the plate resistance values are of
a high order. Because of the misunderstandings
of the past it is very natural that the amateur
should wonder how we obtain a speaker or a pair
of phones with an effective load resistance of
twice that of the tube. The statement that the
load resistance should be twice that of the tube
for maximum undistorted output has, in all these
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vears, rarely been complete. It has not often been
stated that this relation holds good providing the
tube resistance is that obtained when the plate
ewrrent is at its peak value. With the three-ele-

ment tube, this qualifying clause has not been of-

importance because the plate resistance varies so
little over the entire operating range. In the
pentode we have a plate resistance which varies
widely in accordance with input grid voltages,
and a statement of the load requirements for
. maximum undistorted output is not complete if
we fail to differentiate between the plate resist-
ance given in tube data tables and that obtained
when the plate current ig at its peak value. In
short, the actual requirements for undistorted
output remain unchanged. In practice we find
that the desirable load resistance is usually of the
order of one-fourth that of the tube resistance
rating,

HARMONIC DISTORTION

This same change of the tube plate resistance
over the range of grid swing is the factor which
introduces such serious harmonic distortion.
Without going deeply into technicalities it can be
seen that in the three-element tube, with its
practically constant plate resistance, the relation
between plate and load resistance will remain
almost unchanged as the grid voltage swings back
and forth, and a distortion of the input wave
shape is therefore likely to result only from other
causes. [n the pentode, however, we have a
relationship between tube and load resistance
which is changing just so long as the grid is
receiving a varying input voltage. It is obvious
that a change in wave form and consequent
harmonic distortion will result. It is certain, too,
that the wider the limits over which the grid
swings, the greater will the distortion be. This, of
course, is an extremely crude and quite unguarded
explanation. The bhroadeast engineer would be
justified in asking for another couple of pages in
which to complete and qualify it.

IN AMATEUR WORK

In the field of reception we, ag amateurs, will
be interested in the tube chiefly because of its
“sock,” “lift,”" gain, or amplification — call it
what you like. With our “any old” phones or
speaker (with impedances possibly far from the
optimum value) we may be getting third har-
monic distortion which would positively alarm
the broadeast engineer. But we should worry
when we are provided with the opportunity of
eliminating an audio stage and keeping the old
“B’ hatteries in commission for another month
or two! That there are to be many other useful
applications of the tube in amateur work will
be made evident by a study of other articles
in thig issue. In them (see pages 16 and 27) are
given the ratings of the two general types now
available.

New Test Leads

TEST leads furnished with portable voltmeters
of the type used for making tests on radio
receivers have not generally been capable of get-
ting into places where they should. The leads
shown in the photograph, recently placed on the

market, are designed to make possible quick and
easy voltage measurements without danger of
shock or short-circuit,.

The handles are 514 inches long, are made of
black radion and are tipped in different colors to
identify polarity. The contact points are phono-
graph needles, held in place by small chucks at the
ends of the radion barrels. If the point should ac-
cidentally be burned off it can be easily renewed.
The sharp point easily penetrates the insulation
of wires and makes it possible to make voltage
measurements without skinning in case no bare
leads are accessible. The cords can be furnished
with lugs, as shown in the photograph, or with

- phone tips.

Although primarily intended to meet service
men’s needs, these test leads will also be useful to
the amateur who owns meters. They are made by
Blan, The Radio Man, 89 Cortlandt St., New
York City.

B Strays K

The broadcast recciver in WOBAN’s shack is
run off the same batteries as the ham tuner, and
furthermore both feed the same speaker. With
both of them running at once the sigs come in
with a background of sweet music. This helps
drown out the sour a.c. notes!

Test radiovision programs are being trans-
mitted daily from 8 1o 10 p.m., E.8.T., Saturdays
and Sundays excepted, by W2XCD on 2065 ke,
The transmissions are standard 48-line, 15 pie-
tures per second. Reports from persons receiving
the transmissions_ will be appreciated. They
should be addressed to the DeForest Radio
Company, Passaic, N. J.

W4LM uses an old 75-ohm telephone receiver
in series with his bug so he can listen to himself
send. The receiver also acts as part of the key
thump filter.
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Using Pentode Tubes in the Low-Powered
Transmitter

The Pentode as an R.F. Power Amplifier and Frequency Doubler

By Richard S. Briggs, WIBYL*

attention has been given to the pentode

tube for audio power amplification, this
tube now being used frequently in place of the
triode Type '45. Those familiar with the char-
acteristics of the pentode have considered using
it as a radio frequency power amplifier tube, in
place of the usual triode or tetrode tubes, al-
though as far as can be learned, not much prac-
tical work has been done using the pentode for
radio frequency purposes.

The pentode to be considered in this article is
the Champion experimental type P-704 power
pentode designed especially for use in the last
audio stage, this tube being identical with the
recent Type '47 pentode and simi-

DURING the early part of this year much

such as the Type ’24. It helps to pull electrons
from the filament and to pass them to the plate.
The plate resistance is consequently much lower
than it would be .for an equivalent high-mu
tube with no accelerating grid. The cathode or
suppressor grid has no external connection but
is connected to the center of the filament. This
grid acts as a trap for any secondary electrons,
emitted by the plate, that might tend to travel
back toward the accelerating grid. In reality, the
pentode ig nothing more than g special screen-
grid tube with & provision made to reduce the
effect of secondary emmission from the plate.
Considering the normal operating character-
istics of the pentode we notice that it is a high-mu
high plate-impedance type like the

lar to the well known Type 45
triode, having the same filament
and bulb. A five-prong UY base
is used, the connection heing shown
in Fig. 2. Compared with the ’45,
the pentode costs slightly more but
has approximately twice the power
output and requires only about one
third the grid excitation. As an r.f.
power amplifier it has even more
output than a Type '10 or ’65 op-
erating at the same plate voltage,
and costs very much less. The
normal operating characteristics
are given in the table. With the
pentode operating as a radio fre-
quency amplifier or buffer tube,
however, different operating con-
ditions must be met and will be
considered later.

Type '65 power tetrode. Its control-
grid to plate capacity is quite low,
being approximately 1.2 pufd.,
which is somewhat lower than that
of the Type '52. Most of this capac-
ity is due to capacity between
the lead wires in the base. The
P-704 or ’47 is especially adapted
for use as an r.f. power amplifier,
although it is primarily designed
for audio work. It is also especially
adapted for r.f. use as a frequency
doubler, which makes it even more
useful in a short-wave transmitter
such as the one described in this
article. The writer has been able to
obtain very nearly the same am-
plification and efficiency using the
pentode as a frequency doubler as
using it as a straight amplifier or

The accompanying photo shows
an exploded view of a P-704 pen-
tode. The order of the elements,
progressing from filament to plate,
is as follows: (1) filament, (2) con-
trol grid; (3) accelerating grid or
sereen yrid; (4) cathode or suppressor grid and
{5) plate. Without going into too much detail,
the purposes of the various grids are as follows:
The control grid acts the same as the ordinary
grid in a triode. ‘The accelerating grid performs
the same function as the sereen grid in a tetrode

* Engineering Department, Champion Radio Works, Inc.,
Danvers, Mass.

buffer tube.

EXPLODED VIEW OF THE
PENTODE USED IN THE
TRANSMITTER

The arrangement of the ele-
ments is explained in the text.

ARRANGEMENT OF THE TRANSMITTER

The breadboard transmitter
shown in the photo and eircuit
disgram of Fig. 1 uses a single
Type '27 as a crystal oscillator tube. Three
P-704 or Type ’47 pentodes are used, one being
the buffer or doubler and the other two being
operated in the push-pull output stage. Tank
eireuits [oC, and LsCs are always at the same-
frequency. When the intermediate pentode stage
is used as a doubler, its tank circuit is operated
at twice the ecrystal oscillator frequency, no
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neutralization being needed for the intermediate
stage when it is so operated. 1t is neutralized,
however, when operating as a straight buffer
- gmplifier although once the neutralizing con-
denser C; is set, it can be left alone for any fre-
quency of tank circuit L,C, whether the tube is
operating as a straight buffer or doubler.
Attention should be called to the fact that tank
circuit L,C, is grounded at the center through
by-pass condenser Cj. This scheme brings both

along one side of the board and are connected by
a cable to the various supply voltages. The am-
plifier tank circuit coils are made with either
346" or 14" copper fubing. They are center tapped
and mounted on porcelain single-pole double-
throw knife switches, which, after the blade is
removed, make ideal plug-in mountings. The
oscillator tank inductance consists of a standard

five prong receiving coil form.
1t is egsential to use a fairly large L-C ratio in
the tank circuits. This is the

opposite requirement to that
commonly used in the well
known high-C tank circuits of
self-controlled oseillators. Un-
less L-C' is kept large the r.f.
voltage across the tank circuits
is not up fo maximum. Inei-
dentally, this rule also holds for
tuned circuits in receiving sets.
‘When tank circuit L,(;is oper-
ating in the 7000-ke band, L,
should consigt of at least 12

amplifiers at amateur frequencies.

ends of the tank circuit above ground and gives
the proper phase relation to excite the grids of
the push-pull stage. It is not generally practicable
to attempt this unless a pentode is used in the
intermediate stage. A Type ’10 triode, for ex-~
ample, has such a low output, especially as a
doubler, that the grids of the push-pull stage are
likely to be under excited.

The use of push-pull in only the last stage
reduces the number of tubes and the amount of
equipment needed in the oscillator and the inter-
mediate stage. Also, the use of a push-pull
eircuit in the final amplifier is advisable because
of the ease of neutralizing and the inherent
stability of the circuit. Note that the neutralizing
condenser Cy for the tank circuit L,(, is connected
to the end opposite that to which the plate is
connected. In analyzing the circuit it will be
seen that if this neutralizing condenser has the
same capacity as the control-grid to filament
capacity of the tube, a balanced bridge circuit
regults, the capacity arms being Cop—p, and O, the
opposing arms being the two halves of the center-
tapped tank circuit, equivalent at resonance to a
center-tapped resistor no matter what size coil
Ly happens to be. The neutralizing condensers
(s and Cs are also equal to the control-grid to
plate capacity of the tubes.

Fig. 1 shows the eircuit diagram and list of
essential parts required for the low power trans-
mitter. The layout of the set quite closely follows
the circuit diagram. All terminals are brought out

TYPE 47 PENTODES ARE USED IN THE BUFFER-DOUBLER AND
OUTPUT STAGES OF THIS CRYSTAL-CONTROLLED SET

The crystal oscillator, utilizing a ’27 tube, is at the left. The neutralized
intermediate stage, which operates as « straight buffer amplifier or frequency
multiplier and utilizes a ’47 pentode tube, is next in order to the right. The two
tubes in the neutralized push-pull output amplifier are also ’47 pentodes.
These tubes show excellent characteristics as frequency multipliers and power

turns of #{s" copper tubing
wound to a diameter of 234",
The same rule holds true for
L. All variable tuning condens~
ers are of the receiving type
except for Czof the last amplifier
which preferably should be
double spaced, especially if the last amplifier
is to be modulated for phone work. The radio-
frequency chokes are of the helical wound

NORMAL OPBRATING CHARACTERISTICS OF

THE 47 PENTODE COMPARED *WITH THOSE
OF THE '46 TRIODE
Type '47 Type *45
Filament. Volts 2.5 2.5
ilament Amps 1.4 i
Plate Volts 260 B60
Sereen Grid Volts 850 e
Control Grid Bias —16.5 volfs ~50 volts
- Plate Ma. 52 B4
Sereen Grid Ma. 7 et
Mu 100 2.6
Plate I'mpedance 40,000 chms 3900 ohms
Mutual Conductance 2500 umhos 2000 pmhos
Mazx. U.P.O. 2.5 watls 1.6 watts
Normal Load I'mpedance T500 ohms 1750 ohms
Plate To Control-Grid
Capacity 1.2 pufd. 8.0 upfd.

type and may be purchased in the *“25¢ to
%$1.00” stores. Note that the axes of all three
tank circuit coils are at right angles to each other
to help reduce feedback through magnetic
coupling. Heavy tinned copper wire is used to
wire the set.

The crystal holder consists of a small UX tube
base, the bottom plate fitted snugly into the base
and the top plate free to slide up and down. The
latter is connected with a fine wire to a terminal
at the side of the tube base. Both leads of the
holder are brought ouf through the base prongs.
This type holder has worked very satisfactorily
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and is quite eagy to build.! Various crystals with
their associated holders may be plugged in quite
conveniently.

All voltages except “C” biag and the high
plate voltage of the lagt amplifier can be obtained
from a power pack designed to operate receiving
sets using ’45 and 24 tubes. One 214-volt fila-
ment winding takes care of the crystal

the push-pull neutralizing condensers are ad-
justed until no “flick” oceurs in the neon tube
held on coil L, when the tank cireuit L,C; is
brought into resonance. C; and (¢ should be
adjusted so that they are very nearly equal.
After this is done, care should be taken to apply
the screen and plate voltages properly. This is

oscillator tube filament and intermediate
amplifier tube filament. Another 214-volt
filament winding insulated from the first
takes care of the two pentodes in the
last amplifier. It is advisable to use a
separate 500-volt supply so the crystal
oscillator plate supply is not affected by
poor regulation. A single 45-volt “B”

battery suffices for the “(C’”’ bias supply.

ADJUSTMENT

The first step to get the transmitter
into operation is to check the crystal

28VhiTS
ac.

u L "
¢ ZEVLlS

v Al gsav) +(9)v A5V, AC o vt oAk
- MAX
(<q) 56 P)

+igov, -

oscillator to see that it is working prop-
erly. It is essential that a plate milliam. FIG-
meter be used in order to tell when the ,

1 —SCHEMATIC CIRCUIT

SHOWING PENTODE
CONNECTIONS

- 100,000-0hm leak.

erystal is oscillating. All voltages should
be cut off from the amplifiers for the
time being. The crystal tank eircuit L,
is tuned until the plate current suddenlv

Rz, Ra, Ry— Center-tap resistors, 60-ohm.
Cy, Co— 250. or 500-ppfd. receiving type variables.
3= 100- to 250-pufd. variable, doub

e spaced.
Cay Cs,

Cs— Very small neutralizing condenser (2-plate midget
or smaller).

drops indicating oscillation. The mini-
mum plate current is not necessarily the
best point to operate, it being rather on the stable
side of the “dip”; that is, the side of slightly
increased plate capacity. The oscillator plate
current should be about 10 ma.

The next step is to apply the specitied voltages
to the oscillator and intermediate stage only.
When this is done the tank .cireuit, L,(, may
have to be re-adjusted. The plate current of the
intermediate stage must not exceed 45 ma. when
final adjustments are made. The easiest and most
effective way to tune the amplifier tank eircuits
is to use & small 110-volt neon lamp. It should
light up brightly when held against one end of
the coil with the circuit operating either as a
straight amplifier at the crystal frequency, or as
a doubler at twice the erystal frequency. After
maximum brilliancy is obtained with the neon
bulb and the plate current is correct, the neu-

tralizing condenser C, is adjusted: In order to do .

this the crystal oscillator plate current is ob-
served as condenser ('; is varied to bring tank
eircuit L;Ce in and out of resonance. The neu-

tralizing condenser (' is adjusted until the plate .

current does not duck when C; is varied. When
once adjusted the condenser may be locked into
position and forgotten.

The final push-pull amplifier is brought into
operation first by setting the neutralizing con-
densers C; and (s as near as possible to about
1.2 wufd. or approximately the same as Cy. With
the oscillator and intermediate amplifier running,

! See BExperimenters’ Section, QST', May, 1931, — Epiror.

Ci to Cip — .001- or .002-ufd. mica by-pass condensers.
13, Cug — 250-pufd. mica by-pass condensers.

done by keying. Reduced values of screen and
plate voltage should be used until the tank
circuit LzC; is in resonance and the plate current
not excessive. The total plate current for the
last amplifier should not be over 100 ma. under
operating conditions.

The next step is to couple the antenna system
to the tank circuit
LaCs. 'This procedure
has been covered be-
) fore in other articles
but is briefly repeated
as follows: First, get
the amplifiers in op-
eration using reduced
power in the final
stage. Next, loosely
couple the antenna
circuit, tuning it until
it is in resonance. The
~ coupling should be
adjusted so that maximum antenna input is ob-
tained with the least plate current. Also, when
(! is detuned the plate current should rise equally
either side of the regsonance point.

CONTROL

GRID
SCREEN
GRID ~f0y o}-PLate

]

FILAMENT
TOP OF UY SOCKET

FIG. 2— SOCKET CON-
NECTIONS FOR TYPE *47
PENTODE

KEYING METHODS
The one great caution to observe in the opera-
tion of pentode tubes is: Never allow them to run
with the plate voltage disconnected without also
disconnecting the screen grid. Of course both may
{Continued on page 88)
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Army Amateur Red

Cross Contest -Results

By Capt. Norman Lee Baldwin, W3CXM*

LL amateur network records were broken
A on March 16th by the Army Amateurs.
With ‘an active list of 747 members, 494
of them copied a message from the Red Cross
national chairman, John Barton Payne, which
was sent to all the chapters and representatives
of the Red Cross throughout the United States.
The check of the message was 76 and it was
broadeast from the two Army Amateur Net
lontrol Stations WLM (W3CXL) and W3CXM
on 6990 and 3950 kc., respectively.
Of the 404 men who copied the message, 481
delivered them personally and had them counter-
. signed by the local Red Cross representative in
their town within twenty-four hours. A good many
of the 494 live in rural communities where facili-
ties for delivery were very limited, and these men
had to drive from one and two up to as far as
fifteen miles to make delivery. The average time
interval between the time the message left Wash-
ington and the time that the information was

list of 70 stations, led them all with 97.14 per

- cent, but suffered a penalty of 3 per cent for hav-
ing less than 100 stations, whereas the Seventh
Corps Area, with an active list of 175 stations,
obtained a credit of 8 per cent (added to their 88
per cent) for the size of the network and won the
contest.

The first four corps areas, which ranked ac-
cording to accuracy of copy of the received mes-
sage, were Third Corps Area, Fifth Corps Area,
Becond Corps Area, and Ninth Corps Area.

For speed of delivery, they ranked as follows:
Third Corps Area, First Corps Area, Sixth Corps
Area, and Fifth Corps Area.

Eighty-two per cent of the stations copied the
message direct from Washington; Army Amateur
radiophones played an active part in rebroad-
casting the message, particularly in Florida,
‘West Virginia, and in the Seventh Corps Area. .

The direct result of the maneuver was the
direct contact made between these expert ama-

RESULTS OF RED CROSS MESSAGE DELIVERY CONTEST BY CORPS AREAS, MARCH 16, 1931
335 stations copied and delivered the message inside of 18 minutes. 6697 of A.A.R.S. copied message

. i . @ of Total
‘ Total Total Total Total Total % of oz | Final | Average o O
Gorms, active | Messagos | Possible | 6 Poiat | 8 Point | protel | Posaible [44d: %! Rating | Ree.-Del. | Accracy | AARS. | Average
€2 | gtations | Copied | Points | Messages | Messages Points % Time ‘@ M cgsage Time
33 258 32 1 195 75.59 ~6 | 69.59 | 88 min. 08.45 76.74 {2 br.25 m,
28 204 27 1 i65 | 80.88 ~7 | 73.88 [3hr.47m.| 99.29 82.35
18 210 16 2 102 | 48.57 ~—7 | 41.57 | 68 min. 99,83 51,43 Average
74 1118 71 b3 435 38.98 49 | 47.98 {2hr.23m.| 98.99 39.79 | Ree,~Del.
68 420 68 0 408 97.14 ~3 104,14 [2hr. 18m.| 99.30 97.14 Time
34 408 33 1 201 49,26 —4 45,26 [ 1hr.50m.| 08.88 50.00 | 338 Stns
155 1050 151 4 918 | 87.43 4R 195,43 [3hr.19m.| 98.94 88,57 18 Mins
p3 342 27 0 162 47.37 ~5 | 42.37 |2hr.43m.| 98.72 47.37
60 474 59 1 357 | 75.31 -3 | 72.31 |2hr.57m.| 99.16 75.95

received by the Red Cross representatives
throughout the United States was 2 hours and 26
minufes. Three hundred and thirty-eight stations
delivered the messages inside of 18 minutes, and
these rapid deliveries were made uniformly
throughout the United States.

This was the first nation-wide mobilization of
the Army Amateur Radio System for the Red
Cross and the results were most gratifying. As a
contest between the networks of the nine corps
areas, the winner was the Seventh Corps Area
under Lieut. H. P. Roberts (Corps Area Net
Control Station WLU, WOBNT), and second
place was won by the Fifth Corps Area under
L. G. Windom (Corps Area Net Control Station
WLH, W8ZG, WB8GZ). Second Corps Area was
third a,nd Ninth Corps Area was fourth. In actual
percentage the Fifth Corps Area, with an active

#Liaison Officer A,A.R.8., War Dept., Washington, D. C,

teur operators with the nation-wide personnel of
the American Red Cross who will require, as they
often have in the past, the services of these men
to furnish rapid emergency communication in
times of disaster when commercial facilities fail.

KernCounty Transferred

EFFECTIVE April 15, 1931, Kern County
was transferred from the Los Angeles Section
to the San Joaquin Valley Section of the Pacific
Division. The change was instituted at the formal
request of members with the full approval of the
Section’ Managers and the Division Director.
Members resident in Kern County now make
applications for A.R.R.L. appointments and
send activity reports on the 16th of each month
(for the preceding month) to 8.C.M. E. J. Beall,
Box 246, Newman, Calif.
~— W, E. H.
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The Evolution of the Cathode

By H. W. Kadell *

electrode type contains a cathode, a grid

and a plate. The cathode is the heart of
the tube because it is the storehouse or reservoir
of the electrons which are boiled off when the
cathode is sufficiently heated and travel towards
the positively charged plate. This electronic cur-
rent is the well known plate current which, when
properly controlled by the grid, makes the tube
aect as an amplifier or detector.

THE well known radio tube of the three-

FILAMENT TYI;E CATHODES

In the early days of radio, the cathode consisted
of a pure tungsten filament which had to be
heated to an intense white heat before enough
electrons were boiled out and evaporated from it
to make the tube funection properly. Because of
the poor electron-emitting ability of this type of
cathode, considerable power
was consumed in heating
it and its life was short be-
cause of the extremely high
temperatures involved. The
old 201 amplifier tube re-
quiring 1.0 ampere of fila~
ment current at 5.0 volts or
5.0 watts of filament power
had such a cathode.

It wasfound subsequently
that when & small quantity
of thorium was added to
the tungsten, a cathode
could be produced which
would emit great quanti-
ties of electrons at much
lower temperatures. These
thoriated tungsten filaments

HEATER

tungsten filaments, and the
old 201 tube became the
201-A requiring only 0.25
ampere of filament current
or 1.25 watts of filament power.

At about the same time that all this develop-
ment work was taking place on the thoriated
tungsten filament, a great deal of development
work was also being done on oxide coatings for
filaments. Special coatings were developed econ-
sisting of mixtures of barium and strontium
oxides which, when properly placed on platinum
or nickel filaments, produced very high efficiency
cathodes requiring comparatively small heat
power for large electronic or plate currents. As
an example of the great improvements made in

# Radio ‘Pube Division, National Carbon Co., 10 East
40th 8t., New York, N. ¥,

FIG. 1

goon replaced the old pure-

cathodes, it should be noted that the new ER~230
low-drain battery tube will give the same elec-
trical performance ag the 201-A but requires only
about one tenth as much filament power as the
201-A and only one-fortieth
as much as the original 201.

The cathodes of battery H&,’gi“
operated tubesand of certain
a.c. tubes are filaments
which are raised to the elec~ |
tron-emitting temperature
by the passage of electrie y?ﬁm%?_'é

current through them. The
filament current plays no
part in the reception of the
radio signals other than
affording a convenient way
of getting the cathode hot
enough to emit the required
electrons.

INDIRECTLY HEATED
CATHODES

All of the early attempts
to produce a satisfactory
“all-electric’’ a.c. radio re-
ceiver werenot commercially
satisfactory because the fil-
ament type cathodes used
in all tubegs at that time pro-
duced entirely foo much
hum when attempts were
made to heat them on raw
or unfiltered alternating current. Because of this
trouble, a.c. sets did not become commercially
feasible until the indirectly heated cathode was
conceived along about 1922. Because of the
difficulties of manufacture and the attendant
cost and operating disadvantages, the indirectly
heated cathode type of tube was used only in the
detector stage of a.c. receivers until about three
years ago. Now it is used in the radio-frequency,
detector and audio-frequency stages of practi-
cally all makes of radio receivers.

An early type of indirectly heated cathode is
shown in Fig. 1. The cathode itself is a hollow
pickel eylinder or thimble coated on the outside
with a mixture of specially processed barium and
gtrontium oxides eapable of emitting great quan-
tities of electrons when heated sufficiently by the
a.c. passing through the hairpin loop of wire
threaded through the ceramic bushing within
the cathode thimble. It will be noted that the
a.c. heater is insulated from the cathode. Further-
more, the two heater wires are placed close to
one another go that the alternating current fields

]

FIG. 2
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set_up around the two wires will largely neu-
tralize one another because the currents in the
two wires are of opposite phase, with the regult
that the external field around the heater will be
very weak and the resulting hum therefore low.
The great disadvantage of this first cathode is
the time required for the tube to begin function-
ing. Under the operating conditions obtaining
in the average radio receiver, it generally takes
from 40 to 60 seconds for
the set to begin playing
after being turned on.

In an endeavor to re-
duce this excessive heat~
ing time, some tube
manufacturers developed
the cathode shown in
Fig. 2. This type of
structure resulted in a
quick heating cathode
but it introduced many
serious disadvantages. In
the first place, the a.c.
heater is of the “straight
through” type in which
the a.c. heater current is
not made to neutralize
itgelf, with the result
that this type of cathode
produces entirely too
much hum for use in the
modern highly sensitive
broadeast receiver. 1t will
be evident also that the
heater wire must be cen-
tered within the cathode
thimble by the factory worker; an operation that
cannot, be accomplished satisfactorily in quantity
production. In the second place, the heater wire is
supported by long wires in glass beads which are
not integral with the cathode. Since the heater
wire is not covered with an insulator, the rough
handling which a tube gets in shipment and the
constant vibration which it receives in use pro-
duce short-circuits of the heater to the eathode
with resulting greatly increased hum and unsatis-
factory operation of the tube.

Fig. 3 shows a type of cathode construction
which was developed about two years ago in an
endeavor to eliminate the serious limitations of
the previous cathode shown in Fig. 2. As will be
noted, an insulated hairpin is always centered
within the cathode thimble. The kaolin insula-
tion is a very hard and brittle substance, however,
with the result that the repeated heating and
cooling of the a.c. heater, as the set is turned on
and off in use, tends to crack off the insulation
from the heater, thereby affording an oppor-
tunity for the heater to short eircuit against the
cathode thimble. It also will be noted that the
hairpin heater is hand spaced and supported
within the cathode as in the previous construc-

HEATER WIRE
/(OATED WITH KAOLIN
F FOR INSULATION

]

CATHODE
A7 THIMBLE

]

FIG. 3

tion, and henece is subject to the same trouble.

Fig. 4 shows the Fveready Raytheon quick-
heater, Jow-hum cathode for use in modern high
sensitivity receivers. It employs a heater of tung-
sten wire, coiled into & tight double spiral, which
makes it act like a spring. This springy heater is
mounted under tension between two insulating
plugs in the ends of the cathode. When the wire
expands in heating, the springiness of the coiled
congtruction takes up the slack, keeping the
heater tight and in the exact center of the cath-
ode, When jolted and jarred, the coil can deflect
sideways without breaking, but instantly snaps
back into position. The bottom insulating bush-
ing .is provided with a short projection which
extends up into the heater coil for about two turns.
This keeps the end turns from being short cir-
cuited against each other as the operator threads
the lead-in wires through the two holes in the
bushing and thus assures a good rugged construe-
tion at this point.

It requires extremely nimble fingers to assemble
the tiny cathode parts,
and any rough bhan-
dling-during assembly
may seriously damage
the heater coil. In put-
ting the parts to-

SUPPORTING
ROD

INSULATING
BUSHING

gether, the last opera~

tion is to stretch the _vsvléfgggrm
coil tight by pulling on HEATER WIRE
the top supporting rod

until the coil stretches

slightly, and to weld HEATER
the collar on the rod WIRE

to prevent its slipping

back through the hole

in the bushing. If too ) Kgﬁr:%?_%
much tension is ap-

plied to the coil it will

be stretched out of

shape and some of the INSULATING

turns may become BUSHING
ghort circuited, thus
ruining the ecathode
and making the tube
in which it is placed y
inoperative. Such de- /
fective cathodes are
eagily detected by the
usual inspection meth-
ods employed by most tube makers, which is
to place the finished tube on test and measure
its performance characteristics. \With a short-
circuited ecathode, the tube will not test up to
standard and it is rejected.

FIG. 4

‘THE X~RAY SHOWS DEFECTS

But there is a certain percentage of cathodes
which are damaged in the agsembly but are not
inoperative. The turns of the heater coil are al-
most but not quite short circuited and, while

32

QST for



such a cathode is defective and should not be
allowed to leave the factory, none of the usual
inspection methods will reveal the damaged con-
dition of the heater coil hidden away inside the

heater coil. The advantages of this construetion
are that the stiff, hard rod, running the full
length of the coil, will make it impossible for the
operator to twist or pull the coil out of shape

metal cathode cylinder.

The heater coil is actually in-
spected after it has been assembled
in the cathode by taking an X-ray
picture of every cathode before it is
asgembled in the tube. The finished
cathodes are assembled in shallow
wooden trays, one hundred to the
tray. An X-ray photograph of the
one hundred cathodes is made, and
with the developed film, the inspec-
tor picks out of the tray all the cath-
odes having imperfect heaters.

Fig. 5 shows an enlarged X-ray
picture of a good cathode and a de-
fective one. In B the heater coil has

been pulled or twisted out of shape .

until several of the turns are almost,
but not cuite, short circuited. If
this cathode were assembled into a
tube, it would heat up correctly, it
would emit; the tube would have
mutual conductance and amplifica-
tion, and in all ways give evidence
of being a good tube. But it wouldn’t
last long. It would be an unsuspected
eripple. The jolts and jars of trans-
portation might complete the short

FIG. 5.—THE X-RAY
SHOWS UP A DEFEC-
TIVE CATHODE

Although the left cath-
ode might not prove de-
fective on test at the fac-
tory it is none the less
defective and would give
trouble in time. The cath-
odeattherightisperfectly
normal.

when inserting it in the cathode.
Further, because of this central sup-
port, it no longer becomes necessary
to put a strain on the coil to keep
it stretched when it heats up. The
top bushing centers the free end of
the coil in the cathode and holds it
accurately in place without impart-
ing any strain to the wire, leaving
the coil free to expand and contract
ag it pleases without danger of harm.
This new construction will not make
the tube operate any better; it is
simply an example of good engineer-
ing principles applied to the design
of the tube to speed up production.
and to reduce scrap, und, what is of
importance to the buyer of tubes, to
add a certain measure of strength,
ruggedness and dependability.

S Straxs <3

Wonder what some people think
when they see a ham transmitter for
the first time? W2BOE's landlord
complimented him on the fine-look-
ing dashboard in his shack!

circuiting of the heater, in which
case the apparently good tube would be dead
when put into use,

Fven with the most
painstaking care exer-

INSULATING cised in the making
1<~ SUPPORT of cathodes, the all
seeing X-ray reveals
1 N four or five out of
r f‘ every hundred that
(I could not he allowed
to go into finished
| HEATER tubes,
WIRE
CATHODE AN IMPROVED
[“~ THIMBLE CATHODE

. Fig. 6 illustrates an
/‘S’Sggg% improved type of
FOR HEATER eathode construction
WIRE as now used in type
ER-224 and ER-227
tubes, designed to re-
INSULATING duce the possible de-
BUSHING fects of the previous
- type. The projection

on the bottom insu-

LEAD-INS lating bushing hus
been lengthened until
it now extends for the

FIG. 6 full length of the

-

We've often seen r.f. chokes smoke, and
W8ADJ gives his every chance to do it. It's
wound on g cigarette!

SWEEPSTAKES REPORT POSTPONED

The story on the Sweepstakes Contest, origi-
nally scheduled for this issue, is still in the process
of preparation as we go to press. We have been
forced to hold the story over unti the July issue
so that the task of checking the hundreds of logs
may be completed. Scores run much higher than
in last year's econtest, several topping 20,000.

columns of the local newspaper: *“ 6-tube Atwater-
Kent radio with attachments for good milch
cow.”
1. R, B. CONVENTION

The Sixth Annual Convention of the Institute
of Radio Engineers is scheduled for June 4th, 5th
and 6th at the Hotel Sherman in Chicago. A
number of important technical papers are to be
presented during the program. In addition to
several inspection trips, an exhibition of com-
ponent parts for broadeast receivers, measuring
and laboratory equipment and other material of
interest to engineers will be held.

June, 1931
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Pre-Selectors for High-Ffequency Tuners

A Band-Pass Filter for the Short-Wave Receiver and Converter

By Ralph William Tanner, W8AD*

ceiver (Experimenters’ Section, Oct. 1930)

caused considerable comment among the
amateur fraternity in general but particularly
those transmitting by radiophone. This short
article gave some very interesting data which,
by the addition of a few extra inexpensive parts,
would enable the operator not only to cut out
much of the power line QRM prevailing in many
districts, but also to increase the selectivity and
signal strength as well.

Tuning the antenna circuit by critically cou-
pling two tuned circuits is, in reality, one form of
band pass filter. (Generally, the amateur, espe-
cially the traflic handler, shudders at the mention

THE subject of tuned antennas for the re-

g"i‘r
T ;"'

C:T

B- B+

FIG. 1.— CIRCUIT OF REGENERATIVE DETEC-
TOR. A PRE-SELECTOR CUTS OUT POWER LINE
QRM AND GIVES BETTER SELECTIVITY

C — 25.ppfd.

Cy — 2-gang 75-upfd.

Cz — 250-pufd. grid condenser.

Cs — 25-upfd. regeneration control.
L, Li — Band filter coils.

R — 2 to 5-meg. grid leak.

Ri1 — 50,000-ohm plate resistor.

of an added control; which is, no doubt, the
reason why so many code men still use the old
stand-by, the straight regenerative tuner.

Single control of as many as four tuned circuits
is entirely within reason (see page 21, Oct. 1930),
g0 why not use & two-gang condenser to tune the
antenna and detector grid circuits? Procuring the
condenser should not prove difficult since a reg-
ular broadeast type can easily be cut down
to the correct size.

Referring to Fig. 1, it will be noticed that the
connections are far from being complicated. The
antenna series condenser C also acts as a trimmer
for the first tuned section. A capacity of 25 uufd.
is high enough. It has been found that with this
arrangement, the funing condensers '; may be of
the usual size for band spreading since the trim-
mer (7 is readily adjusted to compensate for any

*Lock Box 73, Mulliken, Mich.

slight variations. The two coils L and L; should
have exactly the same number of turns and may
be wound on the same form. The spacing between
the coils will determine the selectivity and also
the number of “dead-spots.” If the spacing is too
small, dead-spots will be found; and if too great,
signal strength will decrease. Pilot coil forms
may be used if small wire is employed, other
forms generally being too short to hold all wind-
ings. Of course any type of plug-in form can be
modified by wrapping with a length of card-
board. The tickler L, would go over or near the
low potential (filament) end of L.

The same arrangement could also be applied to
a tuned r.f. stage but here the greatest advantage
would be in the reduction of line noises. The
tickler would, of course, be unnecessary.

In tuned r.f. amplifiers for radiovision recep-
tion, such a band filter is almost a necessity in
order to bring in the required 50- to 60-ke. band.
In this case the coils L and L, would be wound as
cloge together as possible. No regeneration should
be employed in any tuner for television operation
since this increases selectivity, thereby cutting
out the latent pictorial details of the picture by
cutting the high-frequency sidebands. Too few ex-
perimenters realize this fact.

The writer has incorporated this type of band
filter in a superhet converter used for both code
and radiophone reception in conjunction with a
Silver-Marshall 722 broadcast receiver. There
are also some other features in this converter
such as a separate tube for regeneration which
greatly increases the overall gain. No plug-
in coils ‘are employed. Probably some of the
A.R.R.L. men would be interested in this novel
converter; therefore a few details will be given.
The circuit is shown in Fig. 2.

Three heater type tubes are employed, a '24
detector, '27 regeneration tube and a 27 oscil-
lator. Both the regeneration tube and detector
use separate grid leaks and condensers in order to
adjust for highest sensitivity and ease of regen-
eration. The oscillator is s series-feed type using a
grid-leak.

In place of the usual form of plug-in coils, a
series of separate coils is employed, any of which
may be selected by means of tap switches. A
total of five switches is needed and if desired
these may be ganged by using five ganging pul-
leys and bronze strip belting easily procurable
from radio mail order houses. Throwing five
switches is not, however, a very difficult proposi-
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tion; in fach it is far simpler than removing and
plugging in coils for each band.
Six sets of coils were employed, tuned by a

and a 50-pufd. midget for the oscillator. Vernier

dials are needed for each since the detector tuning

is rather sharp, depending upon the degree of re-
generation.

A coil table is given but
this will have to be modified
to meet the individual needs.
Bakelite tubing 1” in diame~
ter is especially suitable for
winding forms because of the

small field of the finished
coils. The forms for the band-

%2

filter section are 3" long and
for the oscillator, 2" long.

180+ Mounting the coils and

FIG. 2.-—SCHEMATIC CIRCUIT OF HIGH-FREQUENCY CONVERTER

USING PRE-SELECTION
C e 25.ppfd. midget.
Cy - 75-ppfd. 2-gang condenser.
Cy—= 05-ufd. by-pass condenser.
Cy~—— 250-pufd. grid condenser.
Ci~— 250-pufd, grid condenser.
Cp e .002-pfd. 1.F. coupling.
s— 25-pufd. oscillator coupling condenser.
C1—= 50-pufd. oscillator tuning condenser.
Cy— 250-pufd, grid condenser.
Cy— 0.1-ufd. by-pass condenser.

Ls — Tickler.

modified two gang broadeast condenser (result-
ing capacity about 75 uufd.) for the band filter

sty
k3
5 A
. o
- »3 ey chio
[
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= [
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3 :
L <
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B¢
¥ e
SENE . | ose
- ‘:5? PLATE
\
REG TUBE i
PLATE GSCILLATOR
PRE- SELECTOR MID-TAP
OF Ry-Rg

FIG. 3.~ HOW THE COILS AND SWITCHES ARE

CONNECTED
COIL TABLE
. Tapped

Approx. Range : from P

Kc. L L La Ls End
A ~— 1700-3000 50 50 15 34 12T
B — 3000-4800 33 33 10 20 8T
C o 3700~6000 18 i8 8 16 7T
D — 5900-9000 i2 12 6 11 5T
E — 8000-13,000 8 8 5 7 3T
F — 13,000-19,000 5 5 4 5 2.5T

L, L1 and Ls close wound with No. 30 d.c.c. wire. Tickler
wound with No. 34 enameled. These specifications will
not apply in every case. Winding forms 17 diameter.

RFC - “shortavave” rv.f. choke.
L, Ly — Band filter coils.

L3 — QOscillator coil.

SW - Band changing switches.

R, Ry— 5-megohm grid leaks.

Ry —~— 50,000-0hm screen grid resistor.
R3— 50,000-0hm regeneration control.
R4= 50,000-0hm fired resistor.

Rs—— 25,000-0hm oscillator grid leak.

band switches is an indi-"
vidual problem since the
sizes and shapes of the va-
rious component parts vary
greatly. Since the oscillator
tuning condenser (; is con-
nected from plate to grid,
an insulating shaft will be
needed if a metal panel is
employed.

Regeneration is controlled by means of a
50,000-ohm potentiometer which is part of the
voltage divider 23 and R,. Energy is fed to the
first detector from the oscillator plate to detector
sereen grid through a small midget condenser,
Ce.

Fig. 3 shows how the coils and switches are
connected. The coils should be mounted in such
& way that the leads are as short as possible.

With this type of converter the sensitivity is
congiderably greater with the separate regenera-
tion tube than that obtained with a tuned screen-
grid r.f. stage and a regenerative detector, par-
ticularly at frequencies above approximately
6000-ke.

The advantages of a separate regeneration
tube over straight detector regeneration will, un-
doubtedly, be questioned. With a screen-grid
regenerative detector feedback of the second and
third harmonies of the intermediate frequency
from the second detector can cause such trouble
by creating audio howling. Also, if a series feed
regenerative first detector circuit is employed, a
plate by-pass condenser is a necessity. This con-
denser would tend to by-pass some of the if.
currents to ground.

The same disadvantages are found in a regen-
erative three electrode detector, together with a
few others. Of course, if the broadeast receiver
with which the converter is used is of rather low
sensitivity, the audio howling is seldom present.

Even with a separate regeneration tube or no
regeneration at all, second and third harmonic
feedback to the first detector can become very dis-
agreeable. 'This is manifested not only by audio
howling but also by a loud growl when a signal is

{Continued on page 38)
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Additional Notes on Néu'tralizing Radio
Frequency Amplifiers

By Robt. T. Foreman, WOQT-W9ZZE*

to an article in October 1930 ¢ST, under the

above title, the writer has found it essential
to emphasize two points not mentioned in the
original article, and it is with the hope of clearing
up these final troublesome points that the follow-
ing is presented. -

Referring to “B” of Fig. 1 (reproduced from
the original article), it will be observed that the
neutralizing condenser of the amplifier offers, in
effect, u path to center-tap for radio frequency

IN answering correspondence with reference

AMRP
05¢ m i -
RFC,
-
3
e Lp fi
[+=]
T H| el [
pAAS
Ln
It Rl L
3
RFC ; Cn RFCS
v <
~HV +HY - +HY
+ <314 A AMP Amp
03¢ i AMP m

Fil
ITHIITH
3

~—{of

INERS R
il

RFC rh

..

b

REC :;

L)
-HY 41V - +HY
+C asC AMP AMD
B

FIG. 1.—TWQ METHODS OF NEUTRALIZING
SINGLE-ENDED AMPLIFIERS

In A the neutralizing inductance is coupled to the tank
circuit of the amplifier or oscillator preceding the stage to
be neutralized. This is known as the Rice Circuit,

In B the neutralizing inductance is coupled to the plate
tank of the stage to be neutralized. This arrangement has
the advantage in that the complete neutralizing circuit is
associated with the stage to be neutralized. This is known
as the Roberts Circuit. .

energy appearing on the amplifier side of the
grid coupling condenser. In other words any
adjustment of the neutralizing condenser will
react on the plate tank of the tube furnishing ex-
citation (buffer or oscillator tube), tending to
detune that tank. The ahsolute amount of de-
tuning will depend on the coupling condenser
*16 Ashton Road, Fort Mitchell, Ky.

used, but with usual values, from 100-uufd. up to
500-uufd., the effect is considerable.

Because of this detuning, it is imperative that
the plate tank of the tube furnishing excitation
be retuned every time the neutralizing condenser
is changed. If this is not done, the plate tank of
that tube may be detuned so far that it will no
longer be resonant, and the pick-up coil coupled
to the amplifier plate tank will show no indication
of r.f. énergy, even when the amplifier is very far
from neutralized. It is more important to retune
the plate tank of the preceding tube (the one
furnishing excitation) than it is to retune the
plate tank of the tube being neutralized. The
change in tuning of the latter will usually affect
the pick-up coil far Iess than failure to retune the
preceding plate tank.

This point is of great importance when the
exciting tube is working as a doubler; it is
probable that even a slight change in the neu-
tralizing condenser will so far detune the plate
tank of the doubler that the latter will no longer
be resonant at the desired harmonic.- When
worked as a doubler, a tube must always have
its plate tank aceurately tuned; the tolerance
seems to be much less than when using the same
circuit as a straight amplifier.

If a d.c. grid meter is used to indicate excitation
on the amplifier tube, this detuning effect is very
noticeable. In this connection it should be noted
that any low range d.c. voltmeter requiring 15
or 20 milliamperes for full scale deflection (as
most of them do) can be used temporarily as a
grid meter and will work just as accurately as the
expensive low range r.f. meter usually recom-
mended for coupling to the plate tank when
neutralizing. If the neutralizing condenser is
adjusted to that point which permits the am-
plifier plate tank to be tuned through resonance
without kicking the grid meter in the amplifier
circuit, the tube is perfectly neutralized. Most
amatéurs have a 150- or 200-volt d.c. meter in
the shack, but not all of us possess a spare low
range r.f. meter. The d.c. meter is, of course,
placed between grid choke and grid bias, its
connection being identical with that used on a
d.c. plate milliammeter; that is, the “plus’ post
on the meter is connected to bias battery, the
““minug’’ post being connected to the low end of
the grid choke. The use of such a meter to give a
visual indication of grid excitation is highly

desirable. :
(Continued on prge 41)
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AMATEUR RADIO STATIONS

W3GS, Red Hill, Pa.

3GS and Red Hill are located about forty
miles northwest of Philadelphia. The
owner of the station, Jack Wagenseller,

also operates W3BF in Washington, D. C.
There are three transmitters at W3GS. Two
of these are small experimental sets used on 1750

. -~

MENT AT W3GS

The crystal oscillator and buffer are inthe small panel-mounted
unit, with the power amplifier and antenna tuning controls in

the frame at the left.

and 14,000 ke., while the main transmitter works
on the 8500-ke. band. The latter set is crystal-

—— — d By
W3GS HAS PLENTY OF LOUD-SPEAKERS ON HIS

OPERATING TABLE

Four of them, to be exact, but we imagine he uses the
headphones as much as the vest of us. The receiver and
monitor occupy the foreground, while ¢ broadcast re-
ceiver holds down the rear end of the table.

controlled, using a Type '10 oscillator followed
bya Type 10 buffer and a ’03-A final ampli-

THE TRANSMITTERS AND POWER-SUPPLY EQUIP-

tier. The input to the '03-A is about 150 watts.

Two separate power supplies are used on this
transmitter. One of these furnishes 200 volts
d.c. to.the oscillator plate and 500 volts to the
plate of the buffer. The other power supply uses
mercury-vapor rectifiers and furnishes 1200 volts
d.c. to the final amplifier. The low-voltage
supply is filtered by 8 nfd. of condenser and
two 30-henry chokes, while the high-voltage
supply has 4 ufd. and one 30-henry choke.
The transmitter is keyed in the filament
center-tap of the final amplifier. Battery
bias is used on all tubes.

Ordinarily this transmitter operates on
3646 ke., but several crystals are kept handy
in plug-in mountings so that different fre-
quencies may be used if desired. The fre-
quency change can be made in about 30
geconds.

A Zeppelin antenna has been found to be
the best for 8500-ke. work. It is a hori-
zontal half-wave affair, 127 feet long, with
65-foot feeders. This same antenna is used
on 1750 ke. by adding a small loading coil.
On the 14-me. band a single-wire fed Heriz
antenna is used.

A monitor is used during all transmis-
gions, as it improves the sending and also
assures the operator that everything is
working properly. A dynatron frequency meter
ig available for accurate frequeney checks,

The 1750- and 14,000-ke. transmitters both
eémploy self-excited ecircuits of the TNT type.
These sets are used only occasionally, but the
1750-ke. outfit is bandy for local schedules when
bad skip distance effects occur on other bands.

A great many types of receivers have been tried
at this station, but the old reliable detector and
two-step has been found to be the most satis-
factory from the standpoint of reliability and
simplicity of operation.

W3GS is a Route Manager, so all equipment
has been built to make possible consistent and
accurate handling of tratfic. Lately, however,
W3GS has been going in for 3500-ke. DX during
those small hours when good hams are supposed
to he in bed but aren’t, and since last December
has QS0’d G6W'Y twelve times, G6RB ten times,
G5BY once and G2IP once {up to March, 1931).
All U. S. distriets and 45 states have been worked
on 3500 ke. and good reports have been received
1500 miles away with the 1750-ke. transmitter.

June, 1931
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W6ESA, Los Angeles,E Calif.

‘ N V6ESA came on the air December 24,

1928 — just in time to get started under
' 1929 conditions. To keep up with 1929
requirements it was decided that crystal control
was the thing, and the neat panel-mounted
outfit shown in the
photographof thesta-
tion is the result.
Carson . Taylor,
310 8. Irving Boule-
vard, Los Angeles, is
the owner of the
gtation.

The transmitter
starts out with acrys-
tal-controlled Type
'10 oscillator on 3587
ke., followed by a
Type '65 doubler.
The latter tube feeds
another ’65 which
serves to step up the
excitation (on the
same frequency) for

fier. The latteris neu-
tralized, of course.
A 550-volt power unit furnishes pure d.c. for
the oscillator and two following amplifiers. A
pair of R81 Rectobulbs rectifies the output of the
power transformer, and a brute-force Ifilter
smooths the resulting d.c. A 80,000-ohm voltage
divider across the output of this power supply is
tapped at the proper point to give 350 volts for
the plate of the crystal tube. The plate supply for
the 52 consists of a 2000-volt transformer, a pair

. WG6ESA
the Type ’52 ampli- An e]fcient-looking layout. The transmiiter is a crystal-con-

trolled affair with a Type '52 tube feeding the antenna.

of R3 Rectobulbs, and a brute force filter of the

same constants as the one on. the wnall power

supply, except that the voltage ratings are ample
to handle the voltages involved. A 6-henry choke
is conneected between the rectifiers and the input

side of the filter. A

Silver-Marshall No,

699 power pack fur-.

nishes variable grid

bias for all tubes.

" The transmitting
antenna is a 7000-ke.
Zepp, 64 feet long,
with 32-foot feeders.
Two masts, one 70
feet and the other 45
feet high, support the
antenna. The guy
wires for these poles
are broken up by in-
sulators every seven
feet.

An a.c.-operated
Buper-Wasp receiver
is used at WO6ESA.
This outfit has been
modified so that each

of the bands is spread over most of thetuningdial.

A conventional monitor is used.

WO6ESA has always been active in traffic
handling and teste, and holds appointments
a8 ORS and OBS. It is also an official broad-
cast station for the local ham c¢lub. A com-
plete log is kept and a record of all traffic
and correspondence handled is always ready for
reference.

Pre-Selectors for High-Frequency Tuners
{Continued from page 35)
tuned in *“‘on the nose.” The question arises,
would it not be better to peak the i.f. stages at a
frequency where the third harmonic would fall
outside of the high-frequency bands? The third
harmonic of 500 ke. 18 1500 kec. which is near the
low frequency end of the amateur bands. And here

another question arises — “two-spot’’ tuning.

At, let us say, 14,000 ke. the oscillator would
be tuned to either 14,500 or 13,500 ke. At the
high beat & signal on 14,000 ke. would be heard
and, due to the naturally broad tuning qualities
of the first detector circuit, if a station were op-
erating on 13,000 ke. this also would be heard.
The addition of another tuned circuit ahead of
the detector will eliminate this interfering sta-
tion and can be in the form of a band pass filter or
& tuned r.f. stage, preferably the former.

The operation of this type of converter is not
at all difficult. The desired signal is tuned in with
the oscillator and band filter controls. To increase

the volume, the regeneration control is increased
to a point a degree or two below oscillation. The
regeneration tube should not be permitted to os-
cillate during the course of operation, and, as a
rule, is used only on very weak signals. If the
broadcast receiver contains a band-pass filter,
the ratio of signal to static (man-made as well as
natural) is startlingly good to say the least.

& Straxs -y

Amateurs interested in 28- and 56-me. activity
bave. the opportunity of checking on scheduled
ultra~high frequency transmissions that are being
made by WLY, Fort Monmouth, New Jersey.
The frequencies range from 10 me. to 40 me. and
the complete schedules from April to January,
1931, appear on page 4 of the April O.R.S. bulle-
tin of the Communications Department. Any one
interested may have a copy of these schedules on
request. Address the Communications Manager,
A.R.R.L., West Hartford, Conn. Get a copy, post
it in the shack, and listen for these transmissions.
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EXPERIMENTERS’ SECTION

Neon Tube Oscillators
N THE March Experimenters’ Section some
I neon tube oscillator circuits were suggested
by Joseph G. Hanhauser, Lansdowne, Pa.
Mr. Hanhauser now sends us some additional

o > HNean 7ibe
f $0,000 Ohms
135u C =k .
2.c. S0o Hey
} A, ]
> 50
Phones
FIG, 1

eircuits which may be of interest.

The hook-up in Fig. 1'is a simple audio osecil-
lator, using only the parts
shown in the diagram,
for code practice. The
pitch of the note can be
controlled by varying the
50,000-obm resistor and
by making the condenser
' variable.

Fig. 2 is a push-pull
audio oscillator, utilizing
an ordinary push-pull out-
put transformer as the
tuned circuit. It may be
put to a variety of uses for which audio oscillators
are suitable.
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FIG. 3

Thé third circuit, Fig. 3, is that of an experi-
mental transmitter. The neon tubes in this case
are the 220-volt, 2.5-watt size. The tuned circuit,
I~!, should be suitable for the band employed,
and the antenna tuning is similar to that used
with any other form of oscillator. The right-hand
side of the diagram will be recognized as Fig. 2,
and this part of the circuit may be omitted if no
modulation is desired. No data is given on the
upper frequency limits attainable with a radio-
frequency oscillator of this type, but it is probable
that the circuit will work on frequencies ag high
a8 3500 ke. and possibly higher. The variable re-
sistors must be capable of controlling five watts
of power in each case.

A Few Hints on Crystal Control

The following letter from Al. Haagenson,
WOEEP, Barnesville, Minn., brings out a few
points which are worth keeping in mind in the
operation of frequency doublers. Possibly some
others have had the same troubles.

“Here at WIEEP two 210 tubes are used in
parallel as doublers to excite one 852 or two 852’
in a push-pull amplifier. Five hundred fifty volts
is appliéd to the plates of the doublers and they
draw 150 ma. At this input one 210 takes a great
deal more of the load than the other, due no doubt
to & difference in characteristics. This condition
is not satisfactory for efficient operation, besides
being hard on one 210 tube.

“To correct this condition two excitation con-
densers, C, and Cy, Fig. 4, were installed; also two
r.f. chokes RF(, and RFC, An individual lead
was then run from each choke to separate taps on
the bias battery. It was found that one 210 took
ten volts higher bias than the other to make the
plate load even up. The variable taps can be
obtained by opening up one of the batteries or
adding several of the 4.5-volt units in the grid lead
to the tube taking the highest plate current. A
potentiometer could be used also.

“It has also been found advisable at WOEEP
to provide some sort of control on the crystal
oscillator to permit variation of the amount of
excitation supplied the doublers. In Fig. 4 clip 4
on the oscillator tank inductance is generally
shifted up or down to vary the excitation when a
fixed input is used on the ecrystal oscillator. A
point ean be found where clip 4 will cause the
doublers to oscillate much like a t.p.t.g. circuit.
When this happens everything is all wrong, and a
broken crystal may result, Clip 4 should be per-
manently soldered to the plate end of the oscil-
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" lator tank inductance and the power of the
oscillator varied by adjustment of Clip B and
potentiometer Ry which controls the plate volt-

Loading the Antenna
It often happens that there is not room enough
to put up a2 Hertz antenna of the length necessary
for a given band, and various schemes of
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loading have been tried to bring the funda-
mental to the right frequency. One idea was
suggested in the Experimenters’ Section in
March QST. Jaumes Wood, WI1AYG, uses a
similar arrangement, except that the loading
coil is at the center of the wire instead of a
coil at each end. His letter gives some dope
on how to go about adjusting the antenna
coil, particularly when it is to be used with
a single-wire feeder.

“The only place in a new location that 1
could erect a 14,000-ke. antenna was a streteh
of 25 feet, and this meant a shortage of ap-
proximately 9 feet. My solution was to insert
in the center of the antenna a coil of copper

FIG. 4

age. This eliminates the possibility of oscillation
in the doubler. It also helps to maintain a
high r.f. potential on the grids of the doublers,
which is desirable when high bias voltage is
used.”

s

A Good Speech Amplifier

WS8DBQ vouches for the speech amplifier
shown in Fig. 5, an arrangement designed to give
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high gain and good quality when working out of
a double-button microphone and into a Type ’50
modulator or a third speech amplifier tube taking
a comparable grid swing. It is used by W1ABY
and W8DBQ with excellent results.

A Type '40 high-mu tube is used in the first
stage, and is coupled through audio impedances
to the grid of a Type 12 or ’12-A. The latter
works into a good quality audio transformer of the
usual type, but the plate voltage is fed in through
another audio choke, thus keeping the d.c. out of
the transformer primary. The impedances
marked “P” and “G"” are Samson impedances,
Types P and G respectively.

The amplifier may of course be used with a
single-button microphone as well.

tubing to make up the 9 feet. This is not a
new stunt but most of the fellows never think
of these simple tricks unless QST says so and
then it takes some explanation on how to do it.
“1 cut my 25-foot length of wire and then cut it
in the center, making two 12.5-foot wires. These
were laid out on the floor in a straight line. To
one end of one wire at the center of the system I
fustened a coil of 14-inch tubing with 15 turns 214
inches in diameter. The other length of wire was
run through an ammeter and clip for varying
the number of turns in the coil. My transmitter
was then coupled by a single-wire feeder, which
temporarily can be fastened about a foot from
the coil, either side. With excitation from the
transmitter the antenna coil turns are varied
for maximum current. This point is not very criti-
cal. Counting the turns active in the coil after
adjustments are complete, a similar coil is con-
structed and a bakelite strip inserted in the center
to take up strain due to suspension. The proper
place for feeder is found by putting in series with
the line itself a couple of meters or flaghlite bulbs
spaced 14 wave apart and sliding the feeder line

connection along the antenna until the current in -

the feeder is same on both indicators. On some
systems this point might even be on the coil itself.
It is not hard to find and once located will not
vary regardless of the length of the feeder. The
antenna may then be put up. In my case it
seems ta be as good as the total length of 33 feet
would bhave been.”

Five-Band Antenna

A further scheme for working a single antenna
on all bands is suggested by Guy H. Grossin,
F8RJ, ex-FEWHG. Satisfactory operation is
secured on all amateur bands between 1.75 me.
and 28 me. .

Tig. 6 shows how the antenna is constructed
and used on the various bands. The flat-top por-

.tion is 21 meters long (approximately 6814 feet)
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while- the vertical part, which on some bands
acts as a feeder and on others as part of the radi-
ator, is 15 meters (49 feet) long. An open-circuit-
ing switch is inserted in the second feeder wire
at a point 2.5 meters (about 8 feet) from the trans-
mitter. The connections for the antenna tuning
apparatus on each of the bands are shown in the
diagram,

For 28-me. work the switch is opened, and the
S-foot length of feeder and the opposite 8-foot
portion of the continuous feeder act as a puir of
quarter-wave Zepp feeders, the remaining portion
of the continuous wire being a Hertz antenna 314
wavelengths long. On 14 me. the switch is closed,
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and fhe antenna again operates as a Zepp, this
time full wave with 34-wave feeders. For 7 me.
work the antenna is the conventional half-wave
Zepp with series-tuned feeders elcetrically equiva-
lent to a quarter wave.

When the antenna is to be used on 3.5 me. the
second feeder is discounected and the other is
directly coupled to a tuned tank circuit which is
in turn coupled to the transmitter. In this case
the whole length of wire acts as a radiator ap-
proximately one-half wave long, For 1.75 me. the
same antenna is used, but ig connected to ground
through a coupling coil, forming & grounded
quarter-wave antenna.

That this arrangement works out well is proved
by the work F8RJ has done with it. On 1.75
me. distances of over 2000 miles have been cov-
ered; W stations have been worked on 3.5 me.;
and all continents on both 7 and 14 me., including
some 118 countries altogether. The transmitter
input was about 100 watts.

An Odd Antenna System

VE3GG, M. J. (/avenev, Hydro, Ontario,
Canada, sends this one in as a suggestion for
fellows who have no space at all for an outside
antenna. This antenna will fit in almost anything
but the smallest of closets. It looks as though it
couldn’t possibly work — but it certainly has
produced results for VE3GG.

Fig. 7 shows how the antenna is arranged. Any
kind of wire can be used, and the spacers are or-
dinary porcelain cleats often used in house wiring.
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FIG. 7.

The open ends of the wires are not connected to-
gether electrically — one is simply hung over the
other to take up the slack. The coupling coil con-
sists of seven turns of copper tubing wound to o
diameter of three inches.

Using this antenna and an old UV-202 with 500
volts on the plate, VE3GG kept daily schedules
with Europe over a period of months, and worked
stations in France, England, Italy, Belgium,
Holland, Argentine, Uruguay, Porto Rico,
Africa, bweden and New Zealand. This was all on
the 14,000-ke. band.

Additional Notes on Neutrallzmg Radio
Frequency Amplifiers
(Continued from page 3¢}

The second troublesome point in neutralizing
arises when a small tube, suy a '01-A, is used to
excite a 50 watter; or when a ’10 is used to excite
a 250 watter. In such cases it is frequently found
that the larger tube effectively by-passes the
small amount of r.f. energy available, and it is
difficult to find enough r.f. in the plate tank to
indicate neutralization with the pick-up coil.
The path to the center-tap (usually grounded)
via the filament is of so much lower impedance
than the uslternative path through the plate
tank that the energy never reaches the plate
tank. In such cases the ground should be re-
moved from the center-tap; if this does not suf-
fice, the center-tap lead may be opened, and there
will then be sufficient r.f. energy in the plate
tank to permit neutralizing in the usual manner.
With less discrepancy between the rating of the
amplifier and tube furnishing excitation, this
problem does not arise. For example, no trouble
will usually be experienced when working a type
10 into a 50 watter, or a 50 watter into a 250
watter.

It seems needless to point out that the an-
tenna tank must be disconnected to prevent the
same effect mentioned above; that is, to prevent
the antenna tank from absorbing all the energy
being supplied to the amplifier. One correspond-
ent failed to observe this point and fractured a
perfectly good crystal.
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Making the Most of the Standard Frequency
Transmissions

How to Get More Points in the 3500 kc. Band—Future Schedules

ANY are the complaints from amateurs
who find that phone QRM on the low
frequency end of the 3500-ke. band

makes it difficult and often impossible to get the
3500-, 3550-, and even the 3600-ke. signals
transmitted by the s.f, stations on the 4 sched-
ules. Very few have realized that it is not neces-
sary to get these calibration points from a 3500~
ke. band s.f. transmission and that they can be

obtained from a 7000-ke. or even a 14,000-ke.-

transmission with just as good accuracy and a
great deal more ease. Here is the way to do it:

Using a 3500-ke. oscillating frequency meter,
such as a dynatron or even a monitor, and &
receiver tuned to the 7000-ke. band, pick up the
7000-ke. s.f. signal transmitted on a B, BB, or
BX schedule and heterodyne it with the second
harmonic of the frequency meter. This will
give the 3500-ke. calibration point for the fre-
quency meter. Using the same method, the
7100-ke. transmission will give the 3550-ke.
calibration point, the 7200-kc. transmission the
3600-ke. point, and the 7300-ke. transmission the
3650-ke. point. Using the 14,000-ke. band trans-
migsions, with & receiver tuned to that band,
and heterodyning the signals with the fourth
harmonic of a 3500-ke. band frequency meter,
will give calibration points every 25 ke. from 3500
to 3600 ke., inclusive. This will suit those ama~
teurs who have asked for points at 25-ke. inter-
vals In the 3500~ to 3550-ke. phone band.

Tncidentally, a 3500-ke. band oscillating fre-
quency meter can be used quite satisfactorily to
give calibration pointg for tuning up in the
750-ke. band. Here the receiver, monitor, or
transmitter, tuned to the 1750-ke. band, is made
to oscillate and its second harmonic is beat
against the fundamental of the frequency meter.
"T'he 3500- to 4000-ke. calibration of the frequency
meter will be directly useful for tuning between
1750 and 2000 ke. since the second harmonies of
these two frequencies are 3500 and 4000 ke.
The 1715-ke. band limit can be quite accurately
spotted by extending the calibration curve of the
frequency meter to 3430 ke. or by getting an extra
calibration point from a commercial station op-
erating on a known frequency below 3430 ke.
This method makes the 3500-ke. band s.i. signals
entirely adequate for 1750-ke. band calibrations
and makes unnecessary the transmission of s.f.
signals in the latter band.

Here are the sf. transmission schedules for
June and July. Use them and send in a report

on how you get them. A msg or card addressed to
QST will bring a supply of handy reporting
blanks, postpaid.

DATES OF TRANSMISSION

June 8§, Friday A WIXP
B WIXAN
B WeXK
June 12, Friday BB . wWixp
B WOXAN
A WeXEK
June 13, Saturday BX WEXK
June 14, Sunday ¥ WOXAN
June 19, Friday BB WeXK
‘ B wWixp
A WIXAN
June 21, Sunday BB WIXAN
(o] WBXK
June 26, Friday < WeXK
June 28, Sunday o W1iXP
July 3, Friday A WixXp
B WIXAN
B . WBXEK
July 10, Friday BB W1Xp
B WIXAN
A WeXK
July 11, Saturday BX WeXK
July 12, Sunday (o] WIXAN
July 17, Friday BB WEXK
B WI1XP
A WOXAN
July 19, Sunday BB WOXAN
C WEXEK
July 24, Friday C WEXEK
July 31, Friday A W1XP
B ’ WOXAN
B WoHXEK

STANDARD FREQUENCY SCHEDULES
Friday Evenings Friday and Sunday Afternoons
Sechedule and Frequency Schedule and Freguency

Pime Time

(p.m.) A B {p.m.) BB o
5:00 3500 7000 4:00 7000 14,000
8:08 3550 7100 4:U8 7100 14,100
£:16 3600 7200 4:16 7200 14,200
8:24 3700 7300 4:24 7300 14,300
8:32 3800 4:32 14,400
£:40 3900

§:48 4000

Suturday’ Morning
Schedule and Frequency

T'ime

{a.m.} BX
ke,

4:00 7000

4:08 7100

4:16 7200

§:24 7300

The time specified in the schedules is local
standard time ai the transmitting slation, W1XP
uses Bastern Standard Time, WOXAN, Central

{Continued on puge §2)
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THE COMMUNICATIONS
e DEPARTMENT o

F. E. Handy, Communications Manager

E. L. Battey, Asst. Coms. Manager

The Viking Disaster

AM ATEUR radio again provcd its worth as an emergency
communications service when the sealing ship Viking
carrying members of a sound-movie expedition exploded
off Horse Island, near Newfoundland, on March 15th.
Several members of the party were killed and many wounded.

Stations W1KII, WIASF, W1WV and WIAPD did some
splendid work in obtaining news from Newfoundland re-
garding the extent of the disaster, number wounded, names
of those dead and those safe, and furnished much valuable
information to rescue parties leaving for the scene of the
disaster. Practically all news for the press received from
Newfoundland came via the medium of amateur radio.

When the relief plane piloted by Bert Balchen was pre-
paring to leave Boston for Horse Island to bring food and
aid to the victims marooned there W1KH was able to keep
in touch with “VO' stations to get weather reports and
other pertinent data. He had a half-hour schedule with one
“VO' gtation and WIASF had the same with another
“V0,” They kept this up all day and night of the 19th.
‘WI1KH had g total of six hours’ sleep on the 18th and 19th!
Real amateur codperation! The plane depended on the re-
ports received by WIKH and W1ASF for dope on weather
conditions in the north. Departure was delayed on account
of bad reports received. They continued to get reports until
9 a.m. on the 20th — the plane got away an hour later. The
fiyers were very profuse in their thanks to amateur radio
for the ‘“‘invaluable service” rendered. WI1KH writes:
“WILASF was tireless in his efforts to help out, and showed
a wonderful spirit of team work, WiWV also was a mighty
big help. $ince the plane expected to base at St. Anthony
and wanted weather conditions there, we kept the following
achedule: W1KH got weather from a station near St. An-
thony, 'phoned it to W1ASF, who gave it to a station near
iSt. John; and this station in turn 'phoned it to the flyers.”

‘WLAPD at Naugatuck, Conn., and WIAL at League
Headquarters gave incidental cobperation during the
period of the emergency work.

WI1AOX at South Manchester, Conn., reports on the
cobperation of 2 number of 3500-kc. 'phone stations in trying
to obtain news from Horse Island: ** At the request of news-~
paper reporters W1AVK asked me to put his atation on the
air as soon a8 possible on the afternoon of March 17th to en-
deavor to get some word from the Viking. I got on the air at
4:30 and immediately contacted WI1BMB, Rockland,
Mass., who agreed to help out by passing the word along
and trying to get other amateurs to cover the commercial
frequencies below 500 ke., in case any word was coming
through there. I then sent out a QST with all the dope L
had. W2CQI called and said he would do his part. Then
. worked W2CVE, who said he would get the help of an op-
ergtor at an Army station in New Jersey who could cover
both high and low frequencies, sending and receiving, under
Army calls. I next contacted W1WK and gave him the story.
By this time mauy stations were on the air working on the
emergency. When W1AVEK came home later in the evening
we worked W1AEL who tried to give us the results of
WIWK’s work but due to QRM we could not copy him.
Later WIWK was again worked and he reported that he
had contacted VE2BG und learned that a large Canadian
Ciuvernment tug had reached Horse 1sland with aome food
and medical supplies and was in wireless communication
with the mainland, WIGW also helped out. All this was on
3518-ke. 'phone."’

Radio Division Suspends License:

'TYHE operator’s license of an amateur radio operator re-
*siding in Boulder, Colo., has been suspended by the
Diepartment of Commeree for unlawfully transmitting
phonograph records and other infringements of the regula-
tions governing the operation of radio stations. The Super-
visor of the Ninth Radio District with headquarters at
Chicago, Ill., submitted a report showing that the operator
in question, a student in a Colorado college, also rebroadceast
programs originating with broadeasting stution WJZ, New
York City, without first obtaining permission of this sta-
tion. Fictitious call letters, KIOT, were used and the trans-
missions which were sent out were on a frequency allocated
only for the use of broadeasting stations.

From an investigation it seems that the young man from
his home where the station was located was engaging in
playing a prank on his professors, one of whom put an end to
the program after about forty minutes of music interspersed
witha few “ wise cracks.”

Mr. W. D. Terrell, Director of the Radio Division of the
Department of (,ommerce, stated that, while the suspension
of this operator’s license is not in a large degree exacting the
full penalty under the Radio Act of 1927, which provides a
maximum of a $5,000 fine or imprisonment for a term of five
years, he is of the opinion that the suspension will serve as a
warning to others who may be over-desirous of running a
station of their own without first meeting the requirements
of obtaining a construction permit and a station license for
its erection and operation.

The Nicaraguan Earthquake

IMMEDIATELY upon receiving word of the disastrous
earthquake which destroyed the city of Managua, Nicara-~
gua operators of amateur radio stations throughout the
United States, and particularly in Wasghington, D. C.,
proceeded to do all in their power to establish communica~
tion with the stricken area and provide emergency communi-
cation. Their eforts were successful!
Clodperation and service rendered by certain Washington,
D. ., amateurs is worthy of special mention. Starting April
2nd WJPN contacted NNINIC at Managua and up to
April 12th handled a total of 133 messages. On the night of
April 3rd alone, copying through heavy QRM a signal
which broke, jumped and faded, W3PN received 39 mes-
sages. These were turned over to the telegraph companies
for delivery. W3BAT worked NN7NIC at 9:45 a.m. March
318t. He also contacted NN7XJ on April 2nd and handled
22 messages. On April 9th he was in comumunication with
NY1AA in the Panama C(anal, enroute to Managua, and
handled 22 additional messages, W3APJT did good work lis-
teuing for Nicaraguan stations on the 14-me. band. He
established contact with TI2FG in Costa Rica as a possible
aid in an emergency. B. E. Stabl, operating engineer of
WRC, rendered valuable service at W3CAB on the night of
April 20d copying traffic from NNINIC., Watch was kept
on W3PN and NNINIC who were in communication. From
the handling of the communication it appeared that recep-
tion was fairly good at W3CAB and poor at W3PN, W3CAB
made telephone contact with W3PN and had him ask the
operator at NNINIC to’send the messages in strings of five.
Trafic was then handled as follows: NN1NIC to W3CAB
where it was copied and OKs and fills 'phoned to W3PN,
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who requested the repeats of NNINIC. In this manner,
with uninterrupted telephone service, 56 messages were
bandled in three hours' time. Including 20 messages pre-
viously handled direct by W3PN this made a total of 76
messages received from NN1NIC that night. Considerable
effort was expended on various evenings of the emergenoy
communication in clearing interference from the Nicaraguan
signals. Distant interfering stations were worked by radio
and local stations were called by telephone and notified
of the interference. In every instance the operators were
quick to cobperate in improving conditions. Quantico, Va.,
and local points were called by telephone to notify them
that they were being called by Nicaraguan stations when it
was thought that they had_ not heard the stations direct.
Accounts of the gervice given by amateur radio were carried
in various newspapers throughout the period of the cobpera~
tion, The messages handled for the most part announced to
velatives in the States that the signers had survived the dis-
aster,

The information necessary to enable the Washington

amateurs to promptly locate and contact Nicaraguan sta-
tions was furnished by the Navy Department within three
or four hours after the earthquake. Many of the amateurs
handling the emergency traffic were members of the
U.8.N.R.
V3AWS at Quantico, Va., handled 83 messages from
NNINIC on the night of the ‘quake. W3CXL was the first
Washington station to contact Nicaragua. Other stations
which are known to have given incidental codperation in
furnishing information and in relaying and delivering Nica-
ragusa traffic are: WODOE, WUFTA, W6DPJ, W4MK,
W3BWT, W2BGO, WEASH, W4QF, W3AST, W3CXM,
W4DV, W1AZW, WIFE, W1LQ, WIMK and W1UE.

By Rufus P. Turner

In January QST (page IV) we invited contribi-
tions on every phase of amateur communication activ-
ity. New ideas and viewpoints, criticisms of and
remedies for conditions, binte on DX, suggestions
concerning radio club organization, information on
interference elimination, exceptional two-way com-
munication work covering emergencies, athletic
games and trips, timely attention to operating
practise, commentary on the place of radio-te-
lephony, experimenting or development work in
pregent-day amateur radio, data on low-power
possibilities, 1750-ke. 28-56 me. operation, ete., all
are needed. There is plenty of romance and real ac-
complishment in amateur work. Read this contribu-
tion and the one presented last month, Then give us
some real operating stories or the benefit of your
views on different subjects.

In addition to publication of the best articles in
87, the author whose article appears to have great-
est value of those received for consideration, has his
choice of (1) a copy of The Radio Amateur's Hand-
buok bound in leather cloth, (2) six pads of message
blanks, or (3) six of the new type A.R.R.L. log
books. Our offer is good throughout 1931. The article
presented herewith is the prize-winning article for
this month.

O o

8 Manager.

OST readers are so eager to pry into the Handbook
that all but a few pass up one of the biggest things in

the book, the Amateur Code, which appears on one of the
iront pages. And if you happen to be one of those hurry-up-
and-get-to-the-middle-of-the-book ¢haps who have escaped
this meaningful bit of philosophy, do yourself one of the big-
gest favors of your life and look it up now. Surely the ethics

*WI1AY-WIFZN, 604 K. 51st St., Chicago, Ill.

of amateur radio have not been more pleasingly and com-
pletely stated elsewhere; and with all due respect to the Ra-
dio Aot of 1927 and all other legal treatises that affect us, I
think the soundest advice ever handed out to hams is in the
Amateur Code. The substance of bundreds of QST articles
is concentrated in those six paragraphs, and our hats should
£o off to Paul M. Segal, from whose pen this masterpiece
comes. In answer to the question, ** What shall we do to bet-
ter amateur communication?,’ 1 propose that we call gen-
eral attention to the Amateur Code.

The Old Man might be spared a multitude of words and
saved mauy a heart attack if every amateur adopted the
Code a8 a part of his religion, swearing to live strictly in ac-
cordance with its philosophy. Particularly should every ham
give attention to the fourth paragraph which reminds us
that the real, red-blooded amateur is balanced. He never
allows amateur radio to interfere with the duties he owes his
home, his job, his school, or his community. The balanced
amateur does not lead the one-sided life that the public
ties up with ham radio. He still finds time to make his in-
terests liberal and broad, though he devotes the greater por-
tion of his energy, when be is at leisure, to his hobby. When
he is on the job, his full attention is centered upon his work.
He gives his employer the best that is in him. He does not
waste time by filling every available piece of office stationery
with circuit diagrams, nor does he sit ut his desk dreaming of
& new crystal-controlled set. He has set aside a certain time
to think about, and experiment with amateur radio, and he
observes his program. In school he does not neglect his stud-
ies for his hobby. He knows that it will do amateur radio no
guud to provoke warped views from non-amateurs. In his
home the balanced amateur is an interesting person. He
does not remove himself entirely from his family, aud he
strives to arouse interest in his hobby. His wife is not
made the radio widow, nor is she driven to sacrifice in favor
of station upkeep. A station improvement is not permitted
to take funds needed elsewhere in the home. ln his com-
munity the balanced amateur is a man of liberal tastes and
interests. He does not neglect the fellow who does not talk
radio, nor does he scoff at other hobbies. He does not make a
bore of himself by incessantly talking radio but he is on the
alert to address any organization in the community on the
subject. He is ever-ready to shed the light. QSQ’s, however
interesting, do not keep him from his appointments, though
he never disappoints in keeping a schedule. Nor does the
good amateur neglect his heualth in his pursuit of the novel
hobby of radio communication. The good amateur is
BALANCED., The amateur who is not deserves to be bas-
tinadoed in the presence of the entire League membership
or branded with the Amateur Code.

The average amateur is not balanced. His life is one-sided
to the point of boredom. He is unpleasantly inclined to grow
arrogant and despise the interests of others. In his intoler-
ance he loses the correlation of the sciences and forgets that
other artisans are also good citizens. The good amateur keeps
abreast of the world’s progress. He knows what is going on
st home and abroad, as well as being acquainted with the
latest radio development.

Read the Amateur Code. Frame a copy and hang it on
your wall. Keep it before you at all times. Be balanced —
be gentlemanly — be friendly — be everything it says.

Traffic Briefs

A Sikorsky plane, the NC-146M, owned by the Pan-
American Airways, is on an expedition, inland from Sio .,
Paulo, Brazil, which will last for about eight months, The
10-watt M.O.P.A. transmitter has been equipped with coils
for the 7000- and 14,000-ke. bands so that amateurs may be
worked if necessary or desirable. The regular call of the ship
is KHFQJ, but possibly on ham frequencies & PY call will be
used. Watch for the NC-146M in about the center of the 14-
and 7-me. bands, and cobperate in every way possible.

WBAXV, Ohio RM, reports working WSEA, the sub-
marine Nautilus, on April 10th, WSEA was working on
5525-ke. and WBAXYV in the 3500-ke. band. More reports
?ﬁe re(ﬁxested on work with the various expeditions now in

e field.
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BRASS POUNDERS’ LEAGUE
Call Ortg, Del. Total Call Ortg. Del. Hel. Total
W3CXL ] WEERC 41 34 162 237
WSCMB 210 WOBJA 36 42 154 232
WSDDS 315 WIDKL 2 i1 194 31
ALHR 315 wilp 232 23 184 229
WoDZM 417 \V:iSI\I 69 41 116 246
weQp 85 RY 99 440 87 226
‘WOAWH 15 \V"DTI\I 42 1% 166 26
WEALU 2 WOES 35 150 26
WICXM 5 WYDRG 95 100 30 25
weYG 82 JR 38 47 140
BIND S 05 W2BJA 0 30 160 20
WHAXNM ) WEAJIP 6 44 148 218
BAS, 8 WOFTJ 2 87 213
WOIFY s W1ASY 7 33 102 212
WSDLG 5 97 Wanx 70 40 208
WIDGS 5 38 WECIL 1] 35 168 207
WEDYH 2 P 15 162 28 05
‘WYGFL 132 334 WIUM 107 64 34 205
w8uz 21 45 WEDQH 23 24 158 205
WERN 138 61 K ¢ waCexXT 75 4 116 05
WIDKH 134 22 326 8 W'W(:J‘g % 27 119 204
WEBAH 302 80 o6 7 WeDPJ 3 6 135 3
WOJA 467 4 e 47 WRBSH 4 47 102 03
WIMK ] 133 254 46 9LH 119 26 i3 03
aQT 120 116 212 44 15 9 169 203
W3BWT 146 131 168 44 13 46 141 200
M 147 283 & 435 4 1 a4 195
W6BPW 200 124 102 26 & 4 62 R4
OMITB g2 56 17 42, 2 4 64 1860
W2LU 17 26 374 417 90 3] o 78
KDV 368 27 7 0 22 66 Qi 178
WHEEB 2t 350 {); 4% 127 A 77
BYD 1 54 210 400 35 3 86 74
W5SBMIE {2 102 108 370 16 1 102 69
W1CJID 4 46 248 368 2 T 28 67
WIOEYH ¥ 9 334 36 8 - 1 50 .59
VE3GT 1 85 203 34 4 130 2 56
WEDBS 31 9 296 34 ] 3 8 56
WEDFR 13 38 292 34, ] 51 4 55
WSDES 69 30 243 34 45 b 5 53
CLL 5 2 324 34 61 ‘5 4 50
KAICE 0 60 {1} 33 17 ] 48
AYN 5 88 21 33 65 71 48
WHA0A 6 12 22 34 9 3t 143
wsny {2 116 43 3 9 66 142
WSPP 80 ag 2 32 3 5t 50 33
WEEGK 17 &7 188 32 69 A 30
waax 152 40 31 322 6 ) 34 30
BORX 5H% 55 206 20 5 2 27
WH5AHL 11 296 312 £ 7 23 26
W3IMC 110 b (04 3 4 2
V5IQ 10t )2 04 43 () 0 20
WIRT 148 16 205 9 3 4 a6
W3ZF 7 16 292 WRCPB 5 5 4 94
W7AAT 18 24 200
VOEL K 17 21 200 All these atatinns appearing in the Brass Pounders’
WEAKW 43 184 283 League are noted for their consistent schedule-keeping
LC 5 22 27 and %p endable messeme-handliug work in amateur
TM 73 72 275  radio, Special credit ghould be given to the following
VEIDR — 272 72 gtations the order listed responsible for,_over one
1UE 4 33 60 hundred deliveries in the mesgage mont AX.
B6COG 98 7 60 WoODZM, KAl . V3(‘.X.L, WSDDS
BAJA 19 92 59 WSCMB, WINP, W7RT, WEEKE, WIMEK, W3BWT,
W5ABI 2 120 56 WIASF, 'WeBPW, V WEAMM, WIQT, W8DU, W3MC,
WBEKE i 148 54 54 . W-SBLU W3CXM, WSBMI WBHIQ, WIDRG.
WOBNT 49 142 h4 Deliveries count! A total ‘of 200 or more bona fide
C 84 98 52 messages handled and counted in accordance with
Wh5AMC 74 70 06 50 AR.R.L. practice, or just 50 or more del{reries will put
WEAM 44 43 /2 249 you in line for & place in the B.P.L. Why not make more
WOESA 7 14 222 243 gehedules with the reliable stations you hear and take
BMG 22 40 80 242 steps to handle the traffic that will qualily zou for
WBCFL a0 68 82 240 B.P.L. membership also? .
Traffic S ONBRIIO . + e v v s v asssreanesseanarnsrsares 798
ummaries QUEDBC. . v v veariiairr et s 383
(MARCH-APRIL) Marxtxme PPN 374
‘Central led by Ohio. .. .uvvvvnieeeiiisann. s 18851  Prairie led by Saskatchewan. . 180
Pacific lod by Los Angeles. ... ................. 14360  Vanalta led by British Colurbia. 171
Atlantic led by hasterﬂn Pennsylvania........... 1_1?99 1106 stations origindted 18,396; delivered 15,741; relayed
New England led by Connectiout . 5208 40,108; total 74,245, (85.8% del.)
Midwest led by Kansas.........co0vuisvnennnns 4785 °
Northwestern led by Washington. ..., 3717 OHIO holds her own with 7709, and carries
Dakota led by Southern Minnesota. . .. 3142 the Banner for the third consecutive month!
Delta led by Arkansas...........oi.iaiiiie 2547 FB. Michigan made a good stab for the honors
Hudson led by Eastern New York 2341 with 4429. followed by Loz Angeles, 5481;
Roanoke led by Virginia....... 1706 Eastern Pennsylvania, 3409; and Md.-Del.-
West Gulf led by Oklahoma 1672 D.C., 3201. The summary sbove shows the
Southeastern led by Georgia-South Carolina-Cuba~ standing of each Division and the highest
Isle of Pines-Porto Rico-Virgin Islands. 1249  ranking section in that division — how does your Section
Rocky Mountain led by Colorado. ........vvvvn. 835  stand?
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WIMK Operation

A.R.R.L. Headquarters Station W1MK now operates on
frequencies of 14,004 ke., 7002 ke., and 3960 ke. in addition
to the well-known 3575 and 7150 ke. channels,

Attention is called to the use of the various frequencies
for Broadeasts and General Operating Periods outlined in
the table shown below. A frequency of 14,300 ke. is also
avaifable for use.

It will also be noticed that in order that the time of the
Official Broadcasts will not conflict with the Standard Fre-
quency trapsmissions from W1XP, W9XAN and W6XK,
the hour of the early evening broadcasts on Frldays has been
changed to 7:30 instead of 8:00 as on other evenings.

The schedule for Official and Special Broadcasts, and
CGleneral Operating Periods is printed below. General Opera~
tion periods have been arranged to allow every one a chance
to communicate with A.R.R.L. Headquarters. These general
periods have been arranged so that they usually follow an
offictal broadeast. In sall cases the time shown is Eastern
Standard.

SCHEDULES are kept with the following stations
through any of which traffic will travel expediently to
A.R.R.L. Headquarters, on 3500 ke.: W1ACH, WI1ZB,
W2JF, W3BWT, VE3GT, W3CXM, W4AJH, W8DLG,
VE9AL, WOBCA, W9OX; on 7000 ke.: W4AJ. H W4AGR,
‘W5EB and WOERU.

QSL CARDS for WiMK should be addressed in care of
A.R.R.L., 38 La Salle Road, West Hartford, Conn. A com-
plete log of every transmission is made and WlMK is always
glad to send any station worked a card, but frequently cards
are lost when sent direct to the station at Brainard Field.
WIMEK QSLs after receipt of card.

WiMEK OPERATING SCHEDULE

OFFICIAL AND SPECIAL BROADCASTS
Time (E.8.T.) Prequencies (ke.)

Sunday £:00 p.m. 3960- 7150
Midnight 3575- 7002

Mondsay 8:00 p.m. 3575-14004
10:00 p.m. 3575~ 7002

Tuesday 2:00 p.m. 3960- 7150
Midnight 3960~ 7150

‘Thursday 8.()0 p.m. 3960- 7150
Midnight 3060- 7150

Friday 7:30 p.m. 3575-14004
10:00 p.m. 3575— 7002

GENERAL OPERATING PERIODS

Sunday 8:15- 9:00 p.m. 3960
10:00-11:00 p.m. 7150

12:15~ 1:00 a.m. (Mon.) 3575

Monday 7:30~ 8:00 p.m. 14004
8:156~ 9:00 p.m. 14004
10:15-11:00 p.m. 7002
Midnight—-1:00 a.m. (Tues.) 7002

Tuesday %:15- 9:00 p.m. 3960
10:00~11:00 p.m. 3960

12:15- 1:00 a.m. (Wed.) 7150

Thursday 8:15~ 9:00 p.m. 3960
10:00-11:00 p.m. 3060

12:15~ 1:00 a.m. (Fri) 7150

Friday 7:30- 8:00 p.m. 14004
&:16~ 9:00 pm. 14004
10:15-11-00 p.m. 7002
Midnight-1:00 a.m. (Sat.) 7002

BELECTION NOTICES
To all A.R.R.L. Members residing in the Sections lisled below:

('rhe list gives the Sections, closing date for receipt of nominat~

etitions for Section Manhager, the name of the present in-

rum ent and the date of expiration of his term of office.) This
notice supersedes previous notices.

In cases where no valid nominating

etitiong have been re-
ceived from A.R.R.L. members residing

the different Sections

in response to our previous notices, the closing dates for receipt
of nominating petitions are set ahead to the dates given here- -

with. In the absence of nominating petitions from Members of &
%erﬂon. the present incumbent continues to hold his official
positkm and carry on the work of the Section subject, of course,
to the filing of Yroper nominating petitions and the holding of an
election by ballot or ag may be hecessary. Petitions must be in
Hartford on or before noon of the dates specified.

Due to the resignation in the ‘West Virginia Hection of the
Southeastern Division, nominating gi)etitions are hcreby solicited
for the office of Section Communications M, Sectlon

and the clog] date for receipt of nominat] ons at AR.R.

Headquarters is herewith specified as noom, June 20, 19.&1

Reports
Present Term

Section Closing Date }'resent SCM  of Ofice Ends

COregon May 20, 1931 3. June 2, 1931

Alasks June 20, 1931

West Virginia June 20, 1931

Arizona June 20, 1931 July 15, 1931

Md.~Del.-D. C. June 20, 1931
hmscern Massu—Aug 20, 1931

I«’orrest Cal-
houn 3
Miles W. Weeks Hept. 16, 1931

July 15, 1931

chus
Han Dlego Aug. 20, 1931  Harry A. Hept. 16, 1931
__Ambler )
Eastern Aug. 20, 1931 Herbert J. Bept. 16, 1931
New York Rosen )
British Aug. 20, 1931 J. K. Cavalsky Sept. 16, 1931
Columbly * ) i
Philippines Sept. 15, 1931 8, M. Mathes 8ept. 28, 1931

To alt A.R.R.L. Members restding in the Sections listed:

1. You are hereby notified that an election for an A.R.R.L.
Heetion Communications Mana%ex for the next two-year term of
office is about to be held in each of tnese Sectlions in accordance
with the provisions of By-laws, 5, 6, 7,. 8.

2, The elections will take place in the different Sections
immediately after the closing date for receipt of nominating
petitiong as given opposite the different Sections. The Ballots
malled from Headquarters will list the names of all eligible
candidates nominated for the position by A.R.R.L. members
residing in the Sections concerned.

3. Nominating petitions from the Sections named are hereby
golicited. Five or more A.R.R.L, in any Section
have the privilege of nominating any member of the League
vandidate Tor Section Manager. The following form for nomlna-

tion is suggested:
{Place and date)
C:ommunications Manager, A.R.R.L.
38 La talle Road, West. Hartford, Conn.
We, the undersigned members. of the A.R.R.L. reslding in
the.. ............ Section of the............oc.vuus Division
hereby DOMUNALE . .....e.eiiavrravisioazs andidate for
Heetion Communications Manager for this Sectlon for the
next two-year term of office.
(Five or more signatures ot A.R.R.L. members are rei
The candidates and five or more signers must be
members 1n ood standing or the petition will be fhrown out
as invalid, ‘The complete name, address, and station call of
the candidate should be included. ALl such petitions must be
med at_the headquarters office of the League in West Hartford,
C'onn., by noon of the cloging date given for recei t of nominating
ggtlﬂons There i8 no limit of the number of petitions that may
e filed, but no member shall sign more than one such etltion
4, Members are urged to take initiative immedia;
petitions for the officials for each Section listed above 'i'hla i8
vour opportunity to put the muan of your choice in office to carry
on the work of the orgunization in your Section,
-— P, B. Handy, Communications Manager.

members re;

ELECTION RESULTS

valid petitions nominating a single candidate as SBectlon
Manager were filed in a number of Bections ou or before the
closing dutes thut had been announced for receipt of such
petitions. As Yruvlded by our Constitution and By-~Laws, when
but, one candidate is named in ogpe or more valld nominating
petitions this candidate shall be declared elected. Accordiogly,
elpetion certificates have been mailed to the following officials,
the term of office starting on the date given.

‘Western Florida E.dwardJ Colling, W4M8  March 20, 1931
Towa, rgs o 1), Hansen, WIFFD March 20, 1931
Szummentovalley Paul Farrelle, WERAXM  May 6, 1931

n the Los Angeles Section of the Pacific Division, H. E.
Na.hmens. W6HT and Harry Felch, W6BEC were nominated.

Nahmens received 85 votes and Mr, Felch 63 votes. Mr.
Na,hme.n 8 term of office began February 24.

In the Eastern Florlda Hection of the Southeastern Division,
. M, Winter, W4HY ; E. D. Miller, W4QL, and Harvey Chafin,
WAATL were nominated Mr, Winter recéived 43 votes, Mr,
Miller 33 votes and Mr. Chafin 24 votes. Mr. Winter's term of
Hifice began March 24,

In the Uklahoma. Section of the West Gulf Division, Wm.
J. Gentr; Nf WBGF and Norman B, Drake, W5AS8Q were nomi-~
nated. Mr. Lxentry received 29 votes und Mr Drake 22 votes.
Mr. Gentry's term of office began Mareh 3

in the Southern New Jemx-y Section of the Atlantic Division,
Robert Adams, 3rd, M, and Dr. Luther M. Mkitarign,
W3ASG were nominated Mr. Adams received 50 votes a.nd Dr.
MKitarian 18 votes. Mr. Adams' term of office began April 10,

+ In Canadian Sections nominating petitions for Section Man-

ager must be addressed to Canadian General Manager, Alex

Reld 169 Logan Ave,, St. Lambert, Quebec. To be valid such

gggtigns must be filed with him on or before the closing dates
ed.
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OFFICIAL BROADCASTING STATIONS
{(CHANGES AND ADDITIONS)
(Local Standard Time)

WIZY (3700 ke.) Mon., 10:30 p.m.: Tues., 10:00 pm
R m 103 p.m.; Thurs., 16100 p.m.; ri., 1:3

WzBDJ (7105 kc) Wed.. 10:15 p.m.; 8at., 6: 30 p.m.
W4AJH (7200 ke.) Daﬂy exwpt Sun., 1: 45 p.m
W4PM (7266 kc) sun., 7:00 p
3634 ki V&ed,l«'ri 90() p.m.
W5AB0 (35"4 kc) gun., 11:00 p.m.

196 ke.)
W50J (7025kc)Mon 7:00 p.m.; Tues., 9:00 pm.Wed, :00
p.m,; ‘Thues., 9:00 p.m.; Fri., 9:00 p.m.; Sat., Upm,Sun.,

W’ed.,
U p.m.;

9 0
WBA gV (7250 I . 8:00 a0,
WEBIP (7280 kc) Sal: “B:00 p.m,
¢.) Sun., 4:00 p.m,

14,050 k
WGCLS ((3ﬁ60 kc.) Mon., 6:00 a.n. to 7:00 a.amn.; Thurs.. 7:00
to 9:00 p.m,: Sun., 7:00 p.m. to 12:00 D,

W’?ALW 53532 1l§c ‘No regular schcdu.le
W7PL §7z90 ke.) Various times.
ke.) ('Fone,
WOBJSA (17(‘0 kc) Sun., Thurs., 8: 30;11
c)bun.:.SOpm on,, Wed., 8at., 8:00 p.m.
(714 0 ke.) Mon., Thurs,, 8a 30 p.m
WEBWP (3;7160 kc) Mon.. Thurs,, £ri., 7t 30 p. m.
WOFKE (3500.3 ke. Mon Tues,, Thurs. ., 7:00 p.m,
WIFZO ?71(10 ke.) Mon &at., 8 DO p.m,
4,500 Ke.) Sun,, 1:0
WSO (7206 ke.) Mon., Wod FR-1:00 p.m.

Traffic Briefs

During a recent telephone company emergency (April 8th)
when power service failed in New Hampshire, WIFI,
Squantum, Mass., connected with WI1IP, Manchester,
N. H., and arranged an hourly schedule. W1ATJ, Clare-
mont, N. H., had been heard in the morning so a wateh in
both the upper and lower parts of the 3500-ke. band was
arranged to contact other New Hampshire stations. Finally
W1BOR at Lancaster was worked. Also WI1IP got through
to WIBAC, Claremont, getting data from the local wire
chief there concerning road conditions and regarding the
pole line that had failed. W1IP was in touch with W1BST,
Berlin, at 4:00 p.m. and received further data on the lines
which was reported to W1FI in due course. in this particu-
lar case of-emergency it was not necessary to rush portable
emergency power supply and battery charging equipment
into New Hampshire. However, plans are being made so that
in ease of power supply and communication failures in the
future, iocal wire chiefs will at once call upon amateurs to
%o on the air with word for the proper official reporting the
situation and asking any assistunce necessary. Local ama~
teurs can facilitate such work by placing their names on file
with wire chiefs, local Red Cross and other agencies which
might be served in time of emergency.

Every 'phone man should drop a postal to General Radio
Company, Cambridge, Mass., requesting a copy of Vol. V.
No. 10 (March, 1931) General Radio Experimenter. Methods
useful in determining the maximum allowable percentage
modulation with a given transmitter adjustment, and for
showing up maladjustments in modulator, oscillator and
amplifier systems are described. This bulletin is sent without
charge to interested persons.

Atteation is also called to “ performance measurements”
and the description of a vacuum-tube voltmeter * modulom-
eter,”” pages 127 and 128 of the new Radio Amateur's
Handbook which should be studied by every 'phone man who
wants to improve the rapge and quality of his transmitter,

To improve conditions on the 'phone band transmitters
should be made more effective. Rock-steady frequency is
requirement number one, High percentage modulation is a
second necessity. Much of the difficulty and QRM to-day is
caused by wabbling frequencies and unnecessary broadness
- by heterodynes due to carriers whose range extends far
beyond the modulated range of the station due to “shallow”
modulation.

The 3500-ke. 'phone of WOEXT, Appleton, Wis., has been
heard by several K6 stations!

The operator in charge of VK8MO, Watheroo Magnetic
Ohservatory of the Clarnegie Institute, Watheroo, Aus-
tralia, desires as many reports on their signals as possible
from American asmateurs to assist in special investigations
being made at the (OObservatory. Any ham who sends & report
may depend on a card of acknowledgment, as VK6MO
always QSLs.

In addition to the statxons mentioned in the New Zealand
earthquake story, May @QS7T, the following amateurs are
also known to have given valuable emergency communica-*
tion service at the time of the disaster: ZLIFT, ZL2BA,
ZI2MH, VEK2KZ, ZL3AJ, ZL3AR, ZL3GN, ZIL4BA,
VEK4JU, VRK4YG, VEKSHG und VK5MB. Many American
amateurs were on the job trying to contact the stricken area.
The following codperated in this work: WSBOX, W6AIC,
WEATT, W6CEFD, W6DWI, W6EMK, W6EWW, W6GQ,
and WEWN, WSBOX contacted ZL4BA. and received in-
formation regarding the safety of several persons. W6DWI
worked ZL3AJ; W6CFD worked VEKS5HG; and W6GQ
worked ZL3GN. In all cases where contact was established
much important news came through by amateur radio.
The main announcement of the earthquake and fire carried
by the press associations on the evening of the disaster was a
report furnished by W8BOX.

DlVISIONAL REPORTS

ATLANTIC DIVISION

ESTERN PENNSYLVANIA — SCM, Robert Lloyd,

WSCFR — WBDLG worked K6DV on 3.5 me. W8YA
transmitted the complete returns of the Intercollegiate
boxing meet. W8CMP visited Washington, Pittsburgh, Erie,
and Buffalo radio clubs, WSCEO reports a new ham,
WBEPT. W8CUG inquires why more Pittsburghers don't
handle traffic. W8AGO is working his high-power amplifier.
WS8APQ reports & new ham from his factory — WSEOD.
WSDGW is lining up schedules, WSDUT has a new ham
almost ready for call. WBAJU is hunting for schedules on 7
me. WBAVY is looking around on 14 me. WSARC is using
both 7 and 14 me. W8BSE makes the BPL. W8DXI is a
newcomer. WSAYH blew up his filter. WSASE ecan't let
his transmitter go a month without a change! WS8BXG
says the weather is fine for travel. WBBTQ has a junior op.
WBDFA and W8BVYV are working on new transmitters.
WSDYL is still trying to build a good transmitter. WSCFR
is full of hope.

Traffic: WSDLG 576, W8Y A 226, WBCMP 127, WSCEO
91, W8CUG 67, WBAGO 62, WSAPQ 45, WBDGW 33,
WSDUT 22, W8AJU 17, W8AVY 4, W8BSE 203, W8DXI
48, WBAYH 5, WSASE 3.

MARYLAND-DELAWARE-DISTRICT OF COLUM-
BIA —8CM, Forrest C(alhoun, W3BBW — Maryland:
W3A00, was QS0 ZL2BE on 3.5 me. W3AFF let his license
expire but is OK now. W3WF is experimenting with audio
amplifiers: W3BGV is making some changes. W3ZK ran up
a nice total in the International test. W3BBW is building a
'phone rig for Official Broadeast work; was visited by
W2CRY. W3ED has been QRL with school work, W3NY
Janded his first VK. W3TQ has been having trouble with his
new rig. W3BR did some nice work during a snow storm on
the eastern shore by contacting W3VT at Salisbury, Md.
District of Coluwnbia: W3CXL was the first to QSO with
Nicaragua following the (juake. W3CAB, W3BAT, W3APJ
and W3PN also deserve many thanks for their fine work in
establishing eommunication with the stricken zone also,
W3BWT had several visitors: W3ATW, W3BGW, WICER,
and W2BAD. . W3BWL is a new ORS. Delaware: W3AJH
worked 34 foreign stations in two weeks on 14 me. W3ALQ
ecomplains of too muech QRM on 3500-ke. ‘phone band.
‘W3HC has been doing some fine work in traffic handling.

Traftic: W3CXL 2493, WABWT 445, W3BAT 115,
W3HC 45, W3AQO 34, W3AFF 29, W3ZK 24, W3ALQ 6,
W3BBW 9, W3ED 1.

SOUTHERN NEW JERSEY - BCM, Robert Adams,
drd, W38M — Greetings from your new SCM and thanks
for electing me, W3ASG participated in the Army-Amateur

June, 1931 .
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QS0 party. W3AWY has new transmitter. W3NK had nice

total, W3BEI built MOPA, W3ANP has two type '528 in -

push-pull. 'W3BAQ has new 'phone. W3JL kept several
schedules. W3ZI manages to keep several schedules. W3BIC
is working for ORS., W3BGF worked his first *‘seven.”
W3QL can be heard day and night. W3KW keeps regular
schedule with South America. Reports from W3ADC,
'W3AQJ and W3BBD indicate that Salern County is on the
job, W38M has two quarter KW tubes as final amplifiers.
The Morris Radio Club will soon have its new club room.
The South Jersey Radio Club is baving fine rmeetings.

Traffic: W3ZI 48, W3JIL 136, W3BAQ 19, W3ANP 37,
WSBEI 12, W3NK 52, W3AWYV 17, W3ASG 102, W3BBD
46, WSATC 20, W3ADC 30, W3AQJ 8, W3KW 69, W3QL
132, W3BGF 30, W3BIC 2, W3S8M 226.

WESTERN NEW YORK —S8CM, John R. Blum,
WERCKC — The Jamestown gang sure are active in traffic
work, They have twenty-eight members and publish their
own news sheet. WSBIF is crystal controlled. WSBYD
makes BPL for the first time. WSENU, WEEOZ, W8CVH,
WSACK, WSEMN, WSEHL, W8EOZ are new stations in
this section, WSDES is back on 3.5 me. Two new ciubs were
formed last month — *‘ The Northern Chautauqua Amateur
Radio Club” with fifteen members snd “The Southern
Tier Transmitting Amateurs” with seven members. WSDII
was not very active this month. W8BJO is looking for three-
way QSO0s. WSBIF has crystal control on 8.5 me. Dr. E. C.
‘Woodruff visited the Bufialo Club this month as the guest
of WSCPC. WEDAU and WS8BLH are working foreign
trafic. WAEET is a new station in Ithaca, WSDCX worked
seven new countriés this month. W8AYM had a wonderful
total, WBAWNM is practicing code speed. WS8CMW is on
1800-ke. 'phone mostly. The Auburn Naval gang have their
new uniforms and have regular drill and instruction each
week. ‘The Syracuse State fair radio operated by the Syra-
cuse gang will be WSEIH, W8(CYG has a new crystal rig.
WSBYO is uactive in A.A. network. WBAFM is very success-
ful with his 14-me. "phone. W8EJ X is old W1CPH and is at
achool in Ithaca. The Jamestown gang is after the traffic
banner for W.N.Y. Can't we help them out?

Traffic: WSBYD 400, W8BIF 19, W8SDII 6, W8BJO 34,
WEBIF 19, WSCPC 26, WSDHU 10, WSBLH 3, WsCVJ
3, W8DJA 27, W8CKC 1, W8DCX 19, WBAYM 337,
WSBFG 21, WSAWDM 19, WEDMJ 41, WBARX 36, W8BJ1
2, W8CKI 154, WSDEQ 3, WSCMW 32, W8QB 2, WSCSW
11, W8DME 48, WSBUP 4, WiBHK 174, WSDSP 48,
WSDSS 346, WSADG 5, WSDES 342, W8QL 99, W8CYG
50, W8BYO 49, WSAJ 3, W8BVZ 2, WBAFM 11, WSBR
50, WBDBX 148, WEBHU 11, WSIH 189,

EASTERN PENNSYLVANIA —SCM, Don Lusk,
W3ZF —The following traffic men are recent ORS ap-
pointees: WSCFI, W30K and WSAIT. W3EV had hard
luck because of construction work and BCLs. W3AKE is
doing some fine DX work. W3ABN has a FB 'phone perk-
ing. W3OP is now an Official Broadcasting Station, Heavy
winds tore down WSAEF’s aerial. W3BET is looking for
traffic. W3PRB is heard every now and then. W8CFI sure
met a bunch of hams during his Easter vacation. W3DZ is
Secretary of the Western Radio Club. W3AQN hag had
some trouble with his note, being- RAC, W3AAD ig in line
for an ORS. W30XK wants to know why some of the iellows
can’t keep their schedules. W3MC makes the BPL. W3AIT
likes the way W8DUD bhandles traffic. WSDHT is helping
out the “Bastern Penna., Ham News” by handling fraflic
for W3NF, W3NF is sure trying hard to get a Trunscon
net lined up. Your report is OK, W3FX, and it makes no
difference whether you have ten or ten thousand, W8AWO
is fooling with television. WSVD thinks the fishing game is
gonna take up some of his time. W3AKB saya the Frankford
Radio Club just celebrated its first anniversary. W3LC
worked all districts on 3500 ke. W3ADE called W3ZF over
fong DX ’phone and had a nice chat, WSEU reports WSEIX,
an op. abt WRAK, on the aie, WBCWO now has a new erystal
perking. W3MG has been handling a large amount of traffic.
WCQV is certainly doing his bit for the Naval Reserve.
W3AQQ is still busy with school plays. W3UX is trying out
14 me. W3GX is the U.B.N.R. headquarters station.
‘W3BCF reports. W3AVI forgot to report last month, On
June 13th there will be a Hamfest and banquet at the

Walt Whitman Hotel in Camden, N. J. Everyone is urged
to come and bring a friend. Tickets will be between $2.50
and $3.00 but that’s more than cheap for the amount of
fun you get.

Trafic: W3AVI 13, W3GX 322, W3UX 111, W3AQQ 10,
W3QV 17, W3MG 168, W8CWO 62, W3LC 277, W3ADE
9, W3AKB 178, W8VD 127, WRAWO 13, W3FX 11,
WANF 655, WSDHT 43, WSAIT 36, W3MC 304, W30K
96, W3AAD 113, W3AQN 44, W3DZ 43, WBCFI 240,
W3PB 18, W3BET 65, WSAEF 13, W30P 37, W3EV 92,
W3ZF 292,

CENTRAL DIVISION

"ZWHIO — 8CM, Harry A. Tummonds, WEBAH — Two

banners in a row for OHIO! S8ome more good news too;
we now have 81 stations reporting. “In OHIO all ORS
report regularly and on time.”” WSCMB, W8DDS, W8GZ,
WSRN, WSBAH, W8DU, WSCKX, WSDFR, W8UW and
WBRAXY made the BPL., Have you heard W8CMB's new
1 kw. on 7 me.? W8DDS is plenty busy with his many jobs.
W8GZ is completely snowed under with 8 pounds of
Questionnaires. WSDU is RM for Southern Ohio. W8AXV,
BM for 7-me, band, has a regular schedule with WSEA, We
will lose. WSRN soon as he will be on KGOIL WECKX,
WBBNC, WSCSB, WSAND, WSEEQ, W8CUR are new
ORS, WSRAH has & brand new Radio shack, W8UW has
some good schedules. Regular schedules put W8DFR in the
BPL. WSBMX is working in Ashtabula. WSFA spent
Easter at WORS. W8LIreports new ham in Akron, W8DVE,
WBSADS handled OHIO Northern U schedules. W8CEI had
a good total, WSBTT holds U.8.N.R. schedules. WECKFT
says “FB on the banner.” W8US is the Cleveland Unit
U.8.N.R. station. WSEB has 14 schedules. W8CIY wsays
things kind of serious. W8CX has moved to 400 Norwood
Ave., Youngstown. WSEHO is & new ham in Cleveland.
WBRATYV has cancelled all schedules, WSCDW will be an
ORS goonn. W8CK is busy on the farm. WEBAQ is a new
ham in Findlay. We are glad to have WSCCK back on the
jub, He reports new ham, W8AQOB, in Ravenna. W8CSS is
rebuilding. W2BMX, who operates W8SG, wants the gang
to look for him as soon as school is out. Here's hoping that
WSDMEK will be an ORS soon. WSHH don't know whether
or not the new set is better than the old one. W8DGS holds
a daily schedule with W8DDS. WEDUD will be off air for a
while. W8BSR worked five new countries during contest.
WSDMX handled Red Cross messages. WSMH has new
daily schedule with W8DDS, WSCTIL handles all his traffio
on ’phone, W8EJ is busy on police radio in Youngstown.
New ham in Findlay, WE8BAD. WSNP is using a Type '52.
WRBAC says BRS2 reported his 'phone. WSDBK will have
a summer schedule with WSFA., W8DZH will have daily
schedule with Cleveland. W8CWC will be un ORS by next
report. W8QQ blew his rectifier tubes. WEKP, WBAQX,
WRAQH, WSEFG, W8DXD and WSEEW aré new re
porters. W8AZU is putting in remote control. WSBEM has
moved to 833% W. Main 8t., Conneaut. WS8ARW is on
‘phone. WSCWA reports ready for schedules. W8TK,
WBAYF, WSCNM, WgBDU, WsDIH, WBAIR, WSALG
and W8BCI all turn in good reports. W8BYG says every-
thing same as usual. W8VP is starting 2 new radio club
called Cambridge Amateur Radio Operators. W8BZB re-
ports every one sick with the flu, WSDPF reported 75 total
with one Type '01A. WSAPC sends in & good report. WSEBT
operates at WSUS, WSBBH says better luck next month.
W8UC represents Hams Limited of Cleveland. W3BZL
hasn't recovered from the AKRON Ham fest yet. WSJR is -
an old-timer from 1916. M. Fay McDowell reports from
Q.8.U. having held Ex-WSIK, WSEC and W88G. W8DCJ,
‘W8AOT and WSAZG are rebuilding. WSALG reports the
new club at Newark; Pres., W8CFJ; V.-Pres,, WSEON;
Sec., WBALG; Treas., WSBBI, The club is called “The
Moundbuilders Radio Club.” Here’s another new club sta-
tion, WSEGO, the Lakewood Radio Club, Lakewood. Visi-
tors welcome. Meetings every Friday.

Traffic: WSCMB 1218, W8DDS 1111, WBGZ 533,
WERN 509, W8BAH 478, WsDU 330, WSCKX 320,
WEDFR 156, WSUW 155, WBAXV 121, WBATV 114,
WS8SG 111, WSCEL 105, WSCWC 97, WSVP 91, WBCSB
&4, WSBZB 80, WEDPF 75, WSEJ 69, WSMH 68, W8CGS
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6, WEBNC 61, WBNP 59, WS8BAC 58, WSBTT 47,
WEDMX 53, WBADS 52, WBAQH 44, WSRBH 44, WSHH
43, WSEB 42, W8CCK 40, WSAIR 40, WBCFT 36, W8AQX
36, WSALG 35, WSCDW 34, WSDMK 33, WSDUD 31,
WSBKM 31, W8DCJ 27, W8BYG 24, WSCUL 23, W8TK
22, WSAND 22, W8DBK 19, W8US 18, W8UC 17, W&JR
16, WsBDU 16, WSCK 16, WSCSS 16, W8BSR 15, WSAPC
14, WSDIH 13, WSARW 15, WBEFG 8, W80(Q 8, WSBMX
8, W8BAQJ 8, WBAWS 12, WBKP 7, WRFA 7, WSCIY 6,
WSEGO 6, WSBZL 6, WSEEW 5, WSEBT 3, WsDXD 2,
W8CX 2, WBAZU 2, WSDZH 2, W8LI 2, WSEEQ 1,
WBCWA 1.

KENTUCKY - 8CM, J..B. Wathen, III, W9BAZ —
Three Kentuckians land in the BPL this month. W9QT
leads as usual, with W9OX closely followed by WOLH. If
the month had been a little longer, WOALR would have
gotten up there too. WYAQV has his crystal perking.
W9I0X took a week off to build his up pretty. When is
W9JL going to put crystal in front of their rockerusher?
WUCEE reported by special delivery. FB! Why don't
WICNE and WIEQO put some news on their report cards?
WYBWJ has a new antenna working on 7130 ke. WOBEW
now hag an a.c. receiver. WOARU rebuilding for orystal.
Adding tilament by-pass condensers helped WOEDQ's TNT
ckt. WOFZV has spring fever, but maybe it's love. WOBXEK
requests to. bé placed on inactive list for a while. Hurry back,
‘Wizzie. WOERH has » brand new YL Junior opr. Many
happy returns! WOFQQ has a new a.c. receiver, WYAZY is
keeping WO9BAZ's erystal warm for him. A new antenna
worries WODDQ's neighbors. WIEYW is building a com-
bined ’phone and c.w. set. WOGGB reports two new hams
in Danville. WYAEN replaced power-pack with MG.
WOCDA. _tock a message from Wilking sub for WiMEK.
WOBAZ gets plenty breeze perched atop his 35 footer. The
RI is a trifle slow renewing W9BAN'’s licenses. WOELL
lgses QRS tag for not reporting. WOABG dug up $2.50 and
is- with us once more. WOBBO changed QRA and rebuilt.
WYEQM reports YLs more attractive than radio. WoDQC
is building & ’phone now.

Trafig: WOQT 448, W90X 208, WOLH 203, WOALR
i69; WOAQV 100, WOJL 86, WICEE 68, WHEQO 37,
WYBWYJ 33, WOBEW 30, WOCNE 29, WOARU 22, WOBAZ
21, WOEDQ 20, WYFZV 16, WoBXK 14, WOERH 9,
WIFQQ 7, WIAZY 5, W9DDQ 3, WOEYW 3, WOGGB 3,
WOAEN 2, WOCDA 2.

MICHIGAN - 8CM, Ralph J. Stephenson, WS8DMS —
WSDYH and W8FX will fix you up with a schedule for any
hour, and any day. W8DYH heads the list again with 555
messages. WEBMG was a Detroit visitor recently. W8DDO
1§ wasting a lot of good air playing tennis. WSCPB is teach-
ing a radio class at the Capac “Y.” Our QSL printers,
WSCUX ana WSDED, report business good. WSDSF had
to get another license (marriage). WOHK is working hard
keeping the gang lined up in the upper peninsula. WIGKR
finds time to handle traffic when he gets fed up on ’phone.
WIFPF and WODYH QRL school. WOCE put a message
into China via WEAHK in an hour. WSDXY iy acting as
surplus junk clearing house. W8BG will QSP any time, day
or night. W8BTK is pulling in the sigs with an a.c. receiver
now. W8AM lost about 38 eycles when he put in the MOPA
and was reported “stedi 22 oycle a.c., xtal.” WIAXE is
experimenting with MOPA. W9GJIX kept her schedules
fromm 'WYVL., WBAJC is pitching them out with MOPA.
W8AGJS is coming on with a 211. W8DFE brothers are
trying to ward off an attack of *‘ baseballitis.” WCSI takes
the *“rebuilding” championship away from WS8CAT.
WE&PP reports bam interest high in Monroe. WSJX been
QRL with A. T, & T, cable failures, W8BRS makes Detroit
deliveries by ‘phone. WSDNT and W8CWEK find time to
handle a.few. W8DMR comes up with a nice total. WSBPT
is moving to Chicago. Hate to lose you, Lillian, W8FX is
gonna get & 2nd op. W8DED is working hard to put the
Grand Rapids hamfest over. W8BXJ is moving to Detroit.
WSCOQ QRL st WASH. W8BJ's list bears out his state-
ment that the old outfit is still perking. W8SH is hoping
that his sick, soft and downhearted 250 watter will last a
while longer. WSDMS has 2 mercury are perking W8VL is
kept busy puiting in new filter condensers. W8DZ adds a
postscript to his report that WS8DYH was at the key.

WOEGF is visiting Duluth hams, W8DJQ is going to elimi-~
nate operators with his radio typewriter. For reliable
schedules QSO or QSL the Route Managers. W8DYH for
Detroit and Eastern half of Mich., WEDED for Western
half Mich. and WIGJX for the Northern Peninsula.

Traflic: W8DYH 4555, WS8DFE 343, WSCLL 341,
W8PP 320, WoHK 200, W8AM 249, W8BMG 242, WOCE
170, W8BJ 153, WBDMR 151, W8BBX 111, W9GJX 110,
WsDXY 110, WRCWK 103, WSCPB 94, W8DED 92,
WBAKN 81, WIGKR 72, W8DA 69, W8GP 68, W8BPT
65, WSBXJ 59, W8CFZ 56, W8WG 54, W8DZ 51, WSFX
52, W8BTK 44, WSCAT 43, WOCSI 36, WOVL 36, WODYH
35, WBMV 32, WSBG 19, WIAXE 16, WSWR 11, WSBGY
11, WRCJZ 11, WOEGF 11, W8CKZ 10, WEDNT 9,
WAVL 9, WBBRS 8, WSDDO 6, W8IX 5, W8COQ 4,
W8SH 3.

INDIANA — 8CM, George Graue, WIBKJ — About
35 League members gathered at Elkhart for the first ham-
fest of this year. Mishawaka has plans well under way for
another hamfest for late in May or early June. WOESU
leads the parade with WOUM and W9GJS as close seconds.
WIADW is a new ham at Mitehell, Fire destroyed WICLR
some time ago but he has rebuilt. WICKG has a new MOPA.
W9AMI is going to school to try for a yellow ticket. WODHJ
isn’t very successful in finding reliable schedules. WODDB
is using WIYB for the OBS since WIDDB was destroyed
by tire. WOAIP is rebuilding once more. W4 VK is attending
Purdue Univ. and has the call WODZJ. WOEGE is back
again. WYAIN is back in Indiana and operating at WKBF.
WOFRY is having trouble with a Zepp. WOCMQ is putting
up new masts. WOBZZ is on the sick list. WOFKE has
added more power to his ‘phone. WIGYB is u new station
in Richmond. W9FXM has complete new station. WOEPH
is QRL, WOBHM reports the arrival of a Jr. Op. WOEFY is
rebuilding entire outfit. W9GGJ hasn’t produced that
promised DC note. WODWL and WIBKJ have a super het
nearly working. WOBZF is trying to get a "phone to work.
WOAEB will try his luck on a new Zepp. WOCHA is the
lutest addition o the ORS family., WOBWI wonders why
the 'phone doesn’t get out. WOAAT has a new power supply.
WICVX is the new op. at WOWO., WICOQI is back from
Arizona. W9AXI is QRL with = night job.

Traffic: WOESU 226, WOUDM 205, WOGJS 204, WICKG
200, WOAMI 77, WODHJ 49, WORW 20, WIFZO 40,
WAOYB 92, WIGJTG 24, W9ALP 18, WIDZJ 11, WIEGE 10,
WOFYRB 4, WOFXM 3, WOFKE 8, WOEPH 4, W9FRY 3,
WOEFV 4, WIGGJ 6, WOBKJ 43, WOETH 21, W9AAL
63, WOBHM 34,

WISCONSIN — S8CM, C. N. Crapo, W9VD ~ WIGFL
piled up his highest total this month, WODEKH's first report
looks like he means business. WOEYH finished & close third.
WOFHU will soon have two 50 watters. WICEFT has sched-
ules with WOFHU and WIFGX. WIFAW has been after
DX lately. WOBWZ is keeping things moving. WODTM is
unow operating at WSIX, WOFAA hasn't been doing much
lately. WODIT says things are not so hot. WOEBO reports
working 41 countries during the past eight months, WOLV
was heard in New Zealund on 3.5 me. WIFSS schedules
WOGFL and WOGMZ., W9ABM has Vitaphone silent
hourg. WIOEIX is on 3.5 and 7 me. daily. W9BI1B is active
in the Army net. WUESZ is a commercial fisherman, WOOT
is making up a list of rotten notes. WOEPJ is waiting for a
renewal of his license. WOVD has been busy on his new job.

Trafic: WOGFL 549, WIDKH 412, WSEYH 361,
WOFHU 150, WOCFT 130, WOFAW 122, WUBWZ 83,
WOFAA 45, WODIT 37, WOEBO 32, WOLV 20, WOFSS 19,
WIABM 14, WOEIK 9, WIBIB 8, WOESZ 3, W9OT 2,
WIEPJ 2, WOVD 12,

ILLINQIS — 8CM, F, J. Hinds, WOAPY - WODZM
turns in his usual splendid total. WOERU worked 12 coun-
tries this month. WOAGYV works DX on 14 me. WIFFQ has
worked five DX countries. WOBNO has a new receiver.
The only fellows WOGKI can work seem to be PY’s.
WICNY did all his traffic work on two schedules. WOEAL
is helping a few new boys get started. A new MOPA is being
installed at WOCTP, Ex-W9DJ is now WIGSY. WOGMT
iz building & low-power push-pull transmitter, W9GJI uses
250 watter on 3.5 me. WYECR has changed QRA’s. WI9DZU
says tratfic is scarce, WOACR's crystal smashed up. WoADZ
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is trying out ‘phone. WQAWL is on 3500-ke. ‘phone. WODZG
has a new 8G tuned RF receiver. A new ham is on in E. St.
Louis with the call WOGSS. WYEBX is building & push-pull
Hartley. WOBPN is now to be found on 14 me. WOBLL im-
proved his signals 100% with a brand new $500-ke. Zepp.
WODJG and WICMC sre both on 7 me. WIFGN reports
traffic scarce on 7000 ke, WYUACU is President of the 1llinois
Valley Radio Club. W9QI is Vice-President and Secretary.
WOCGC is now using a 211-D. WIBYL has receiver
troubles. WYALA is now working both 7 and 3.5 me.
WOACE, WOBYL, WOERU and WOAPY are starting an
1llinois state tratfic net. WOATS has a portable call, WOGTQ.
WOCUX has a DeForest 510 coming. WOGAI is Ilinois’
fatest ORS. WOGAI is building an MOPA for 'phone.
WOENH was late with report so sent it direct to Hags.
WICUH is trying hard to get the crystal outfit going.
WOBZO is planning a I14-me. 'phone set. WOFCW et a
-visiting lodge brother and soon found out it was WYAMO.

WOKB is planning a crystal transmitter. WOGFU is build-

ing a dynatron. WODBE has 2 new 'phone. WOET has a
new MOPA. WIBVP has improved conditions with remote
control. WOFPN has & new crystal. WOFGG is on with a
716 watt crystal. WODXF tried MOPA. WOFI likes the new
big card of HH7C. WOKA's 50 watter went west. W9FGD
reports DX good on 7 and 14 me. WOPK keeps schedules
with KFU2, WOBRY reports four old hams starting up
again. They are W9AQD, W9BQF, WOBRO and WIDQR.
WOIBRX states that 14 me. has been better this past month
than for the last six years. WOAFN says traffic and DX do
not mix. New doublet at WICZL. WICKZ reports a new
ham — W9GOK. DX poor at WIFXE, A painting spree is
on at WIBIR. Push-pull '10 tubes are working overtime at
WOEMN. WIBSR took message from a W6 to Chicago and
anawer back in 10 minutes. WOFQ is looking for a new QRA.
A new crystal-controlled set is very FB at WOQL WIGSS is
a new station in E. 8t. Louis. WIMI had 74 message con-~
tacts in the International Contest.

Traffic: WODZM 966, WYALA 194, WOERU 126,
WoCUX 104, WOFGD 100, WICNY 95, WOERZ 58,
WOAMO 47, WOBNT 45, WOENH 45, W9AD 30, WOCZL
35, WUACE 33, WOLL 33, WODBE 31, WI9AFN 28,
WOET 27, WOACTU 23, WOGAI 23, W9KA 23, WOATS 21,
WOCGC 20, WOCTP 19, W9BRY 18, WODKF 18, WOFXE
17, WOBIR 15, WOBYL 14, W9FCW 12, WYBSR 10,
WYFVO 10, W9KB 10, WOPK 10, WOEGN 9, waQl 9,
W9AFB 8, WOCKZ 8, WOFTX 8, WOFI 7, WOGFU 6,
W9BRX 5, WIDZG 5, WOAPY 3, WOECR 3, WIEMN
3, WYMI 4, WO9BVP 1 W9DZU 2, WIFPN 1.

DAKOTA DIVISION

ORTHERN MINNESOTA ~-3CM, Ray H. Weihe,
WICTW — The Arrowhead Banquet went over better
than ever, and the gang at the club must be congratulated.
WOBRA leads the section this month. WIBVH reports DX
very FB. WI9BBL plays in a dance band. WIBHH took a
bunch of traffic from NN7XJ. WIEGU was getting lined
up for Directors’ wmeeting. WYCTW experiments with
recording. WOFNJ is heard in England. W3DOQ kicks over
some real DX, WIEQZ will be out for ORS in fall. WOFNQ
comes through with a nice signal. WOEHK is a4 new reporter.
WOGGQ got WICOO on the air. WOFFL reports conditions
tough on 7 me. WOEHI blew his filter. WICWT sends out

over 100 “0O0" cards every month.

‘Traffic: WOBRA 127, WOBVH 47, WIBBL 41, W9BHH
31, WOEGU 24, WOCOTN 23, WIFNJ 17, WaD0q 14,
WOEOZ 12, WOFNQ 12, WOEHK 11, WOGGQ 12, WOFFL
9, WOEHI 4, WOCWT 1.

NORTH DAKOTA — 8CM, Guy L. Ottinger, WOBVF
- WODGS deserves honorahle mention for his fine traffic
total. WOEMY, WOFMO and W9G1Z, non-ORS, report.
WOFMO is working 'phone on 1980 ke. WOEMY says that
ZLs and VEs cause him lots of QRM. WOEGI blew his 30
watter, WOGIZ says WODOY is an announcer at WDAY.
WOCRL handled a nice batch of traffic. WODM has the rig
perking OK now. The SCM still has the self excited 852.

Traffic: WODGS 572, WOCRL 74, WOBVF 60, WOEGI
30, W9DM 10, WIGIZ 8,

SOUTH DAKOTA — 3CM, Howard Cashman, WODNS
— WODKL takes traflic honors. WOCDW is a new ham in

Redfield. WOCOFU has a nice wad of schedules. WOFLI had
a nice visit at KOIL. WOALO reports WOEUH on 3.5 me.
WOCKT is doing wonders with a type '03A. WOALO and
WODNS had nice visit.

Trafic: WODKL 231, WOCFU 92, WOFLI 23, WoCDW
16, WODNS 15, W9ID 5.

SOUTHERN MINNESOTA —SCM, H. Radloff,
WOAIR — WOCH, W9DH, W9AQG, WICPM, WOBIS,
WOBHB, W9BQF, WOAIR, and other Southern Minne-
sotans atiended and enjoyed the Second Annusal Banquet
and hamfest of the Arrowhead Radio Amateurs held in
Duluth April 18th-19th, WOFFY finds the Coast to Coast
QRN CHAIN" very fruitful. WIDRG again sells out.
WICOS says early daylite is wrecking schedules. WOBN is
Net Control in the AARS. WOBKX plans on a number of
hamfests, WOAIR is getting steamed up for U.S.N.R. cruise.
WORTW-WIELA have good luck in DX. WIFNK is now
OBS. W9CH has an ultra-compact purtable receiver.
WOBNN says spring zephyrs stretched his 7 mo. antenna to
3.5 me. fundamental. WODGE has a sw set with him on the
barge. WOFJK uses a Breather cell on his 2-volt tubes.
‘WOEYS plans a trip to the Qrient. WOEFJ is active in the
ALAR.S. WOAKN reports good DX on 14 me, WOFPY re-
ports the Luverue gang pepping up. WIFJI is using type
‘458, WOBNT has new a.c. receiver. WODOP operated dur-
ing vaocation. WOGBZ has 'phone on 1.7 me. WOFAJ has a
neat layout. WOFAD likes his super-het converter. WOCEKU
enjoyed hamfest with the Sioux City gang. WOFLE reports
a visit by the Heron Luake fellows. WOEAT is getting a new
crystal, WOFDX wound a power transformer with 26 taps.
WIDWGQG gets good range with lo-pwr. on 3.5 me. WOBKEK
gets under way with & modern station. WOFMB has been
running experimnents with W9TF, WOEYL feels spring
fever coming on. WOGHO is QRL with orchestra. WOBFV
is married. WOEEB aspires to a commercial ticket, WOGMD
has 750 volts on a type '10. WICPM admits an ambition to
earn WAC on 14-me. ’phone. WOEFK spent all of his time
in experimenting.

Traffic: WOFFY 590, WODRG 225, WOCOS 185, WIBN
167, WOBKX 106, WOAIR 93, WOBTW 56, WOFNK 56,
WHEYS 20, WOCH 16, WOBNN 13, WODGE 9, WOFJK 6.
WOEFJ 6, WOAKN 4, WoFPY 1, WoCPM 58.

DELTA DIVISION

ENNESSEE - SCM, James B. Witt, W48P — W4VEK

is on the air with call WODZJ, W4ABR says DX is FB
on 14 me. Tennessee led the whole 4th C'A in the number of
gtations handling the RED CROSS MESSAGE. W4CW
has been vn 14 me, W4AFM is our new RM for East Tenn.
W4HK is on with & new crystal rig, W4FD slso has new
transmitter.

Tratfic: W4AFA 110, W401 96, W4AAD 46, W4FR 40,
W4CW 23, W4RO 11, WHAAO 10, WHAGW 4, W4KJ 4,
W4ABQ 6, W4AHR 3, WH4APO 1, W4AOI 2, W4ABR 1,
W4SP 3. .

MISSISSIPPI — SCM, William G. Bodker, W3AZV -~
WEBTL and W5ANP report. W5AWP is recovering from
illness. W5ANX is a new station at Pickens. WHAZV
worked China, France and Australia. The SCM visited
W5BUT at Vicksburg and WHIlD at Canton. WSADMZ is a
new station in Jackson. WHRBNW is getting out FB on 14
me. W5V.J may be seen on his roof most any afternoon cut-
ing pieces off his Hertz antenna. The following 8.5 me. sta-
tions are codperating with the Army Amateur System:
W5V.J, W5AWP, W5ANP and W5AZV. The Jackson Ama-
teur Radio Assn. invites any transient hams to visit the new
clubroom on the 20th story of the new Tower Bldg. Meet-
ings held every Saturday night, W5BTL has recently moved
to Guilfport from the 9th Dist.

Traffie: WSBUI 31, W5AZV 58, W5AWP 24, WSBNW
28,

ARKANSAS — 8CM, H. B, Velte, WSABI — WABMI
seems to be our regular BANNER STATION. W5IQ is
getting along fine with the A.A. network. W5HN is again
going strong. WS5SBRI has & new 5-tube u.c. receiver.
W5BKB has been trying for DX on 14 me. W5AGB is using
a type ‘45 tube with 350 volts. W5BIL.G had to tear down
and move. We welcome back another old timer, WHPX.
W5ABI would like to work all the stations in Arkansas.
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W5SI has been busy enlisting men into the Naval Communi-
ostion Reserve at Pine Bluff. W5AAJ reports everything
QXK. W5DD is having a little trouble with his crystal 'phone
set. If your station is not listed in this report it is because the
SCM did not receive a report from you. Let's hear from you
all next month.

Traffic: W5BMI 370, W5IQ 304, W5ABI 256, W5BRI
93, W581-52, W5HN 37, W5AAJ 35, W5BLG 29, W5BKB
22, W5AGB 10,

LOUISIANA — SCM Frank Watts, Jr., WS5WF —
W5BUX. turns in his first report. W5ACY is QRL selling
Coca-Cola. W5AIB is a new ham in Shreveport. W5RR
can’t let DX alone. W5KC made 100% on his Post Office
examination. W5EB was up to the meeting April 18th.
Ditto for WEBHV and WEWG. W5YW has a nice pee-wee
signal on 7 mo, W5BJA says he worked Mars. W5BFP is
QRL from 'phone calls from the YLs. W5AXD is installing
crystal 'phone. W5ANQ worked a K6. W5AXU worked a
VK, W5WF has been working ¥, VK, ZL and LU on 7 me.
W5NJ gave us a weloomed relief from his a.c. by installing
d.o. WS5BKL QRT till the RI receives and returns a license
to him. On April 18th a group of north Louisiana amateurs
met at the home of Mr. R. A. Crain, W5RR, for the purpose
of a meeting with the Director of the Delta Division, Mr.,
M. M. Hill, W5EB. Those presen; were W5BHV, W5AIB,
W5WGQG, W5BJA. and the entire staff of WS5WF together
with R. A. Jr. and Sr. of W5RR. During the course of the
meeting & Radio Club was organized with Frank Watts,
Jr., WsWP, as President and Bill Morgan W5BJA as Secre-
tary-Treasurer.

Traffic: W5EB 402, W5YW 128, W5ANQ 68, W5WF 63,
W5EACY 61, W5RR 16, W5BUXK 68, W5AXU 7, W5BJA
1, W5KC 4, W5AJV 20.

. , HUDSON DIVISION
EW YORK CITY AND LONG ISLAND — Acting
SCM, Wm. J. Warringer, W2BPQ — Due to the press
of business Vin Kenney, W2BGO, has been forced to re-
linguish his position of SCM. He wishes to thank the gang
for their cooperation in the past and hopes they will cobper-
ate with W2BPQ in the same manner. House cleaning being
in order the following ORS have been cancelled for failure to
report for three or more months: W2AII, W20V, W2BCB,
and W2ARQ. Reports from the ’phone gang, handling
traffic or not are desired. Pleage send all reports in future
to the Act. SCM at 767 East 137th 8t., N. Y. City. Man-
hattan: W2SC as usual leads the pack. W2BNL reports
wmuech work gt -N.B.C. W2BDJ’s bogey man (key clicks) is
onthe jobagain, W2AVXK isnow located at 500 Ft, Washing-
ton Ave., N. Y. City. W2AQY desires help from & crystal
expert. W2CKS announces the arrival of a 734-lb. brass
pounder on Friday, the 13th!! Brocklyn: W2PF and W2BO
tied for tratfic honors. W2PF reports W2CHU is back in
N. Y. after two years in far east. W2BO's new AC receiver
makes DX sound like locals. W2BIV just opened up another
store. W2BJF wants to be an ORS. W2AZV is busy on
Hudson Div. Convention Committee. W2APK tells us
DAIV is back in town and sende his 73. W2BEV worked
F8SM on 3500 ko. W2A0D sends in his first report. Bronx:
W2BGO delivered ten messages from Nicaragua the day
after the quake. W2CYX desires to hear from any of the
gang interested in Naval Reserve. W2LW gays every little
bit helps, W2BPQ will sign up you in Nat. Guard if not
interested in Naval Reserve. Hi. W2FF is experimenting
with MOPA. W2AFO dropped down to 14,280 ke, and
blew his 50. Interment Harts Island. W2VG and W2BDJ
should be twins; have same ills. W2APYV is back from three
months’ vacation in Jamaica, B. W. I. W2CWPsays he would
get a kick out of seeing his call in QST Long Island: W2AIQ
i8 doing fine work as 00, W2AMT-2AKC will be leaving us
shortly as is moving to N. J. Our loss is New Jersey’s gain
W2AVP-NO invites the gang to visit him at WNYC.
W2BDN is lining up some good schedules. W2HO is looking
for that L. L. traffic the gang say they can’t QSP, W2CHY
has joined the Army Net. W2CWJ edits a column in the
Freeport L. 1. News.
Traffie: Brooklyn — W2PF 49, W2BO 49, W2BIV 45,.
W2BJF 33, W2AZV 26, W2APK 23, W2BEV 21, W2A0D
8  Manhattan — W28C 252, W2BNL 2, W2BDJ 2.

Bronx — W2BGO 64, W2CYX 44, W2LW 29, W2BPQ 28,
W2FF 24, W2AFO 7, W2VG 7, W2APV 5, W2CWP 5,
Long Island — W2AIQ 139, W2AMT 30, W2AVP 18,
W2BDN 11, W2HO 8.

EASTERN NEW YORK —SCM, H. J. Rosenthal,
W2QU —- It'a beginning to look like no one is ever going to
beat W2LU in handling trafic, W2BJA came second this
month. He had the pleasure of entertaining VE3GT, who
stopped over there on his way to Boston, W2ALI ran up hia
total by operating at the Boy Scout Exhibition in Pough-
keepsie. W2CJP has been forced to drop the organization
of a Police Net due to latk of consistent operation. W2BER
was the only station in Troy handling traffic. W2CGO man-
aged to work several Aussies, W2ACD is spending most of
his time breaking in his new Chevrolet. W2BLU thinks it
is much easier to handle traffic than it is to explain the
process. to the BCL he delivers the messages to. W2BSH is
President of the SARA. W2AYK is still trying to contact
NDF. W2ACB has been traveling. W2CL has been ap-
pointed Official Observer, to work in conjunction with
W2AJD. W2CTA has gone down south for a vacation.
‘W2AJD spent very little time on the air this month,
W2ATM is the latest ham in New Rochelle.

Traffie: W2LU 417, W2BJA. 220, W2ALI 67, W2CJP 52,
‘W2BER 48, W2CGO 44, W2ACD 32, W2BLU 32, W2BSH
23, W2QU 28, W2AYK 15, W2ACB 8, W2CL 4, W2CTA 2,
W2AJD 2, W2ATM 9.

NORTHERN NEW JERSEY - 8CM, A. G. Wester,
Jr., W2WR — W2WR can find no time to operate now that
his transmitter is finished. W2JF still works all stations on
schedule. W2AOS blew his filter condensers and rectifier
tubes. W2CWXK has been fooling with receivers. W2AGX
has had plenty of fine European contacts. W2CJX had fine
contacts with New Zealand. W2BPY is yachting thege fine
days. W2MQ again hands in the largest traffic total for this
section. W2BKE does not find much time to operate.
W2CFY gives ocode practice. W2CDQ has a 1750-ke. 'phone
and cw. rig. W2AIF has been busy with his orchestra.
W2CLX is closed down for repairs. W2CZE is an old sea-
going op. W2CAR hails from the 7th District. W2CHZ has
been on {4 mo. W2BYX is pushing his type '10 pretty hard.
W2CNA had contact with WIFN., W2CHB has moved to
Summit, W2BPV is a new bam in Englewoed. W2ADP,
W2BAP and W2BPV try to visit at least one ham each
Sunday, W2BJZ worked Hungary on 7 me.

Traffic: W2JF 69, W2A08 33, W2CWK 9, W2AGX 3,
W2CTX 12, W2BPY 21, W2MQ 155, W2BKE 1, W2CFY 3,
W2CDQ 64, W2AIF 10, W2CLX 5, W2CZE 15, W2CAE 1,
W2BYX 6, W2CNA 1, W2BJZ 3.

MIDWEST DIVISION

EBRASKA ~8CM, 8. C. Wallace, WIFAM —
WOFAM wants to thank all the fellows for the support
in making the Convention at (Grand Island a success.
WIEYE is new ORS. WOGDL is going strong. WOCPJ
sends in recommendation of WIEHA for ORS. WIDFR is
still pounding out good totals. WOEHW and WIFUW are
going strong in ALA, work. WOEEW was sorry he did not
attend convention. WIDTH is changing QRA. W9DI has
nothing to say. WIQY will be inactive this summer, W9BOQ
says the old plow needs scouring. WOBNT knocks us all
back with a total of 254, WOEWO, W9DHC, WIBQR,
WOIEQS and WIFWW report. WODHA is wondering if
SCM is on the air after the convention. Yep! WOAZT
reports for first time.

Traffic: WOFAM 160, WORYE 108, W9GDL 53, WOCPJ
94, WODFR 30, WOEHW 14, WOEEW 11, WOBNT 254,
WIOEWO 6, WoDHA 7, WOAZT 4, WOFUW 65, WOFWW
47, WOEQS 5, WODHC 70.

IOWA — 8CM, Geo. D. Hansen, WOFFD ~— The list is
topped by WODTM this period. He is going to WSIX,
Greenfield, Tenn, WO9ACL reports QRL on new shack.
‘WOEJQ reports QRL business. WOEQP reports new ham,
WIGQE, near Hinton. WOBCA keeps busy with U.S.N.R.
and A AR.8. WOAWY gives us a good report. WOFYC is
looking for schedules. WOEIV radios his report. W9IO
comes through with a report and request for ORS. W9BJP
sends report with promise of larger ones. WIFZO falls short

" due to lay-off on account of illness. WOAHX is still using the
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ole type '45. WOAG reporté bandling iniportant tracer on
message from Hawail. WODFZ is building new, AC receiver,
WIOFEB has 8 new QRS appointment. WODIB reports
International Contest was slow in his locality. WOBPG has
new M.O.P.A. about ready. WOANO reports via the R\,
WYELYV returns to the fold. WOCWG, an old timer ORS
from 1922, reports no traffic. WOAYC will be on 'phone
soon. WODZW-GP emerges from the pile-up of data con-
tained in his recent questionnaire in time to give us his re-
port. He also sends a report in for WOCZC. WIRFL worked
his first VK, WIDNZ manages to get in a lick or two on
the A AR.S.

Traffic: WODTM 226, WOFFD 152, W9ACL 145,
WODZW 73, WOEJQ 71, WOEOP 66, WOBCA 50, WYAWY
47, WOFYC 46, WOELV 45, W9I0 41, WIBJP 30, WIFZO
29, WOBFL 21, WOCZC 18, WOAHX 16, WOAG 16,
W9DFZ 13, WOFEB 8, WODIB 8, WOBPG 7, WOANO 3,
WIBLYV 2, WOGMX 1, WODNZ 20.

KANSAS —8CM, J. H, Amis, WOCET — WOJA leads
the section with a total of 471. The following gang at Man-
hattan also turned in fine totals thanks to W9JA; WOGHR,
WIGAU, WOCHX, WHERR and WOFVR., WIODNG is
going to Germany for his health, WICXW is working on a
new SG receiver. The 'phone RM, WOESL, reports several
stations are getting {ined up for ’phone ORS. WOBSI has 2
very fine 'phone, WOCFN has been working three schedules
daily, WHGKT and WIFXY report. WOGNL is a new
reporter. The CW RM, WIFLQG, has just completed plans
for an all-state ORS Night. WOBGL is thinking of crystal.
WONT had a filter condenser go west. WOCET plans to go on
14,000, The following officers were elected in the KVRC for
the coming year: WOEVT, Pres.; WOBBM, Vice-Pres., and
‘WODEB, Secty and Treas.

Traffio: WOJA 471, WOGHR 95, WYGAU 88, WOCHX
73, W9ERR 94, WOFVR 54, WODNG 81, WOFLG 132,
WICXW 26, WOESL 105, WIBSI 34, WOCFN 57, WIONT
62, WOGKT 195, WOFXY 73, WOGNL 12, W9BGL 21,
WOHL 35, WICET 63,

MISSOURI -~ 8CM, L. B. Laizure, WORR — W9FTA
and W9GDU report activity for the Mississippi Nines Club.
As an introduction they are conducting a traflic contest.
100 QSL cards will be awarded each month for three months
from this issue of QST carrying this announcement, to the
station in Missouri handling the most traffic. No one can
win more than one prize. WOFTA handled a lot of quake
tratic with NNiINIC. WIDOE also handled some with
NN7XJ at Managua. WYATX is a candidate for ORS.
WODZN reports more ham QRM on Airways channels.
WOPW is still busy with U.S.N.R. WOECI expects to be
on more. WIDYJ reports a lot of 14 me. DX, WODKG
reporis rebuilding. WOGBA is down on 14 me. WOBGN was
busy with U.S8.N.R. work, WIDHN says school QRM.
WYFSL and WODHF report, WOEPX is tied up with BC
operating. WOBGW was promoted in the U.8.N.R. WOEYG
managed to geb a few messages, WOENF has three trans-
mitters. WOCDU was rebuilding. W9CJIB blew a type '52.
WOFAL put in M.O.P.A. WOFVM is running a ham factory
with three more stations in production. WQASY is planning
to go to 100-watts crystal. WIBJA reports & new ham ab
Bethany, WIGOM. WIGBR resigned as secretary of the
8.M.A.R.A. The SCM received a copy of the new Kansus
ALR.R.L. bulletin published by the KVRC, WODEB (secre~
tary) at Topeka; some dope sheet. Also the S.M.A.R.A.
bulletin, from WIEYG. W9AOG is on 7 and 14 me. WORR
worked K6DV on 3.5 me. WOCFL is busy days and nighta
and in between with U.8.N.R. work. WODQN is still QRT
for more junk to rebuild. WOFHT is a new QRS.

Trafic: WOFTA 61, WODZN 2, WoPW 47, WOECT 11,
WODYJ 15, WODKG 1, WOBGA 22, WODHN 2, WOFSL
25, WODHF 8, WIBGW 20, WOEYG 10, WYENF 23,
WOCTIB 20, WOFVM 43, WOASV 123, WIBJA 232, W9AOG
14, WORR 48, WONP 205,

NEW ENGLAND DIVISION
EASTERN MASSACHUSETTS — SCM, M. W. Weeks,
WIWYV — WIASF continues his schedule with W1UN
and heads the traffic list. He worked his 97th country,
Hiberia, on 14 me. W1LQ makes the BPL on deliveries. FB!

WI1ASI is using a 50 watter on T me. W1ABG has a new °

portable outfit under the call WIBYXK. WI1CCP blew his
power transformer. His portable call is W1BSF, WiBXB is
experlmenhng with new antennas at new QRA. WI1AZE
is Leepmg two VO schedules using 14-mc. 'phone. WIBZQ
is using his new transmitter for ‘phone and c.w. on 3.5 me.
‘WI1LM is cancelling his schedules for the summer. WIKH
and WIWYV are keeping schedules with VORAE., W1WYV is
on 14 me. and keeping daily schedule with G20L, WICAW
now has his second-class commercial license. W1AFP expects
to build an M.O.P.A. soon. WICHR has completed his
crystal set. WIATX worked some DX on 14 me. WICQN
has been frying 14 me. WIANK has rebuilt his Ultraudion
to a TPTG. WIACD is saving up for a new type '52 with
mercury. arc. W1IME worked all continents. W1AAL is our
Iatest ORS. WIBCT reports some traffic. WIBKD-W2AJP
is working at WiIMX., WIBGW is trying new antennas.
WI1AFF reports change of QRA.

Traffic: W1ASF 177, WILQ 142, W1LM 79, W1ASI 74,
WIME 67, WIWV 62, WIAFP 62, W1KH 54, WIABG 42,
WI1CCP 41, Wi1CHR 38, W1BGW 32, W1AAL 30, WIACH
27, WIBZQ 27, WIAZE 25 WIATX 25 WICQN 16,
WIACD 14, WICAW 14, WI1AFF 11, WIANK 9, WIBCF
9, WIBFC 5, WiWU 4, WIBKD 4, W1KY 2.

MAINE —8CM,G. C. Brown, WIAQL — WI1BIG leads
the list this month. W1CDX has a good report. WIBEU has
a good line of schedules. W1APU was QS0 G6RB on 3500
ke. WIBGZ has » pew transmitter. WIBEZ is off the air
due to rebuilding. WiCEM sends in; first report. WIFQ
recently returned from a course in ‘Toll Wire Testing,
WIQH is QRL with his new “Chev.” WIBFA is trying his
luck at key thump building. WIAKR, WIAWY and
WI1CFJ are having fine luck with half-wave Zepps. W1BLI
reports new comer, W1BKU, on the air in Orono.

Traffic: WIBIG 65, W1CDX 62, W1BEU 48, W1AQL 19,
WIAPU 14, W1BFZ 12, WIBGZ 7, WICEM 2, WIBFA 1,
WIBLI 47.

VERMONT - b(‘M Clayton Paulette, WIIT —
WICGX and WIBD are tied for first place. W1BAS, ex-
WIBCK, is on the air, W1ATF gives us dope on new station
in 8t. Albans, WIAQOA got his ORS appointment. WIBEB
is on 14 me. W1AXN is on 7-me. band. W1BNS is aspiring
to ORS. WICBW is new station in St. Johnsbury, W1IT ia
on 3800 ke, WISV sends in a report. W1BJP is QRL with
Refrigeration game,

Traffic: WICGX 164, WIBD 164, WIATF 160, W1AOA
64, WIAKN 14, W1BNS 6, W1IT 6, WISV 5,

WESTERN MASSACHUSETTS — SCM, Leo R. Pelo-
quin, WIJV — W1ASY will be glad to arrange schedules
for any one wishing one. W1AZW has applied for reinstate-
ment as ORS. W1AIF has cancelled his schedules. WIBVR
is going through his monthly rebuilding. W1BNL is building
8 fan-cooled M.O.P.A, WI1AJD keeps a schedule with
WIASY, WIBXTF turns in his first report. W1AMI is com-
ing along fine. WIATB is now handling traffic. WIBWY,
WI1BSJ, WIAPL, W1BVP, WIBKS are on the air regularly.

Traffic: WIASY 212, WIAZW 132, WIAIF 70, W1IBVR
47, WIBNL 40, W1JV 51, W1AJD 37, WIBXF 35, WIAMI
23, WIATB 31, WIBWY 12, Wi1B8J 9, WIBVP 9, WIAPL
8, WiBIV 7, W1BKS 1.

CONNECTICUT ~ 8CM, Fred A, Ells, Jr., WICTI —
To WIMK, WI1CJD, W1UE and W1ZY go the honors for
making the BPL. W1CJD is the hard working RM. W1ZY
is now an Official Broadeasting Station. W1AOI operates
WICNG, WIBEQ put some new feeders on his sky wire.
‘W1AMQ worked Africa on 14 me. W1CTI bought a new car.
WI1BVW is not on much due to QRM, WI1ES handled his in
two weeka, WIBIX schedules VESHD. W1ASP has a new
crystal job. WI1AFB built & new a.c. screen grid receiver.
WIBDI worked WEAKW on 3000 ke, WiBBU was heard in
New Zealand with 6.5 watts input. WICTC and WIAGT
send in their first report. W108 reports WIADW home
after a sea voyage. W1CDS get PDC reports without any
condensers in his filter, WIRP lost his 75-foot stick in a
wind storm. WIAMG doesn't have rmuch time for radio.
WIBNB reports by radio via WIAGT. WIiBHM bad & nice
trip to Florida. W1AVB rebuilt his receiver, WITD has
hard job in reaching out on 3.5 me. W1QV has been ap-

‘pointed Official Observer. W1APJ applies for ORS appoint-

ment. WIANC is an old timer from way back in 1807
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WI1ARB is working DX on 7 me. W1CDR is active on 3.5
me. WIBCG is reaching out with a flea power set. The SCM
is logging all those who QRM the standard frequency sig-
nals from W1XP. Better QRX and make use of this service.
‘W1ZY won handbook last month and WIiCJD takes it this
month, Remember deliveries count. W1BM, WI1IV and
W1ARB visited the Conn, Brass Pounders’ Assn. meeting
April 12th and heard Ed Manley give a fine illustrated talk
on his work aboard VOQH.

Traftic: WIMK 463, W1CJID 368, WiUE 269, W1ZY
180, WI1AOI 90, WIBEQ 80, W1AMQ 61, W1APJ 69,
WICTI 53, WIBVW 46, W1ES 31, WIBIX 29, W1ASP 24,
‘WI1AFB 22, W1BDI 21, W1BBU 20, W1CTC 17, W108 14,
WIADW 14, WICDS 13, WIAGT 10, WiRP 10, WIAMG
9, WIBNB 9, W1IBHM 8, WIAVB 6, W1TD 5, W1QV 4.

NEW HAMPSHIRE — 8CM, V. W. Hodge, WIATJ —
‘W1IP is high man again. WICCM is unable to use c.w.
‘WI1APX burned up lis mercury vapor rectifier. WIAUY

works the West Coast easily on "phone. WIBFT worked ~

good DX during the tests. W1AEF is not on much. W1CAF
has worked 27 countries. WIBNJ is 2nd op. at WICAF.
‘W1UN is handling a bunch of traffic. W1BAC says QRM
from school plays eut down his total. W1LY pounds brass
whenever he gets a chance. W1BVJ of Gorham is a new
ORS. WIBII was a visitor at the SCM's. W1AVJ is trying
out a big tube on "phone.

Traffic;: W1IP 229, WIUN 86, WI1CAF 44, W1BAC 43,
WIAPK 38, W1ATJ 23, WiCCM 2, W1AUY 1.

RHODE ISLAND — SCM, N. H. Miller, WIAWE —
WI1GV is coming along fine in the Naval Reserve as is
WIBLJ. WiCAB is now an Ensign. WiBDQ would like to
play ohess with some ham, W1BIL just shipped out. WIMO
is still working the world. W1ATM is on with his new T.N.T.
WI1EX is on with the U.8.N.R. WIAWE built 2 new T.N.T.
WI1ARK, WIAUV, WiBDB, WIBIT, and W1EX delight
the BCL’s with their service work. W1AFO is working them
all on 14 me. W1AMD, WICNZ, WIBOP and W1BML
are still going strong at WiDZ-WJAR. WI1BGA is building
a erystal rig for 3.5 mc. W1AMJ has & new 'phone. WICPV
says no one geems to have any traffic, W1AAD is perking out
FB on 7 and 3.5 me. W1ASZ has his new transmitter going,
WIBTP is working ¥R, W1BQD has been too busy for ham
radio. W1DW still “knocks ’em dead.” WiRJ and W1JJ
are new hams in Woonsocket.

Traffic: WIGV 43, W1CAB 33, WIBGA 15, W1MO 12,
WIBDQ 12, WIAWE 7, W1AAD 3, W1ASZ 2, WICPV 1,
WI1BLJ 1.

NORTHWESTERN DIVISION

TDAHO — 8CM, Oscar E. Johnson, W7AKZ — W7KG

and W7QC are rebuilding. W7AXY has been working
B DX. W7IY has been QRL. W7AUR got home for
Easter, W7AT is building a portable. W7QD is an ardent
'phone supporter., W7ALW is QRL ‘commereial work.
W7AFN, W7AT, and W7AR tried to visit the SCM at
5 a.m, W7ACO is getting the bugs out of his erystal rig.
W7ACD is moving to 28 me. W7ALY-ATN say the gang
at Parma are getting lined up for U.S.N.R. work. W7¥B is
working ZL and VK on 14 me. W7AOQ has worked all
districts vn 3.5-me. 'phone, W7AIH has about completed
new push-pull rig. W7AFT is crippled by lack of power.
W7AKZ is on 3.5 CW.

Traffic: W7AFT 20, W7FB 4, W7AOOQ 8, W7ACD 20,
W7AT 14, W7QC 18, W7IY 13, W7KG 5, W7ALW 10,
W7QD 10, W7AKZ 20,

WASHINGTON — 8CM, Eugene A. Piety, W7ACS —
The Sweepstakes put WYRT in the ‘‘Gravy"” spot for this
month. W7BB and W7AIT algo make the RPL. W7KZ tried
to score in franscons and make a good job of it. Spokane
seems to have been roused hy the work of W7VL. W70I
and W7AGF report for the first time. W7AHO is gpending
his time pounding brass. W7APR woarked “VEK.” W7AVM
and W7ADS want ORS. W7AQB gets on occasionally.
W7AXL, WTAJY, W7ARQ, W7ADR, and W7ABN all live
within five blocks of each other. W70OJ reports DX too good
to pass up this month. W7ANR, the ’phone man, handied a
few. W7AQ is on quite frequently, W7IC and W7ARI also
get on oceasionally. W7TK is the only active ham on in
Hiverett, W7MW is hauging around trying to get his set to

perk. W7WY is interested in Naval Reserve work. We have
a first report from a real old timer, WIWE, ex-7GE. W7AFX
keeps Snohomish going strong. W7AJS manages to keep his
own station and the college station, W7ADK, going strong.
W7WTU reports for the first time. W7DJF got a blister on his
finger pounding brass in the Sweepstakes. W7FJ also ran in
the Bweepstakes. W7KO is on, chewing the fat as usual.
W7AG-SL keeps his mike hot with good old fashioned hot
air. W7APT and W7JB report for the first time. W7LD
is rebuilding to push-pull. W7KT is working at KPCB.
‘W7QI is trying to arrange an inter-city dinner. W7TX is
working late these days. Jack Nahagawa reports a good
total but forgets to include his call or address. W70V has
grudge against the fellows who don't answer the letters he
sends out in his eapacity of RM.

Trafic: WIRT 295, W7BB 169, W7AIT 130, W7TK 95,
W7AFX 88, WIKZ 82, W70V 80, W7WU 89, W70I 65,
W7AHO 50, W7IB 46, W7AG 40, W7TX 38, W7ABN 36,
‘W70J 35, W7QI 33, W7ADS 31, W7ACS 26, W7AVM 25,
W7FJ 21, W7TKO 21, W7AJY 19, W7ANF 18, W7ADK 17,
WIWY 16, W7AQB 15, W7AJS 14, W7AQ 12, W7IC 11,
WIWE 11, W7ARI 9, W7KQ 8, W7APR 7, W7APT 7,
W7AYM 6.

MONTANA — 8CM, O. W. Viers, W7AAT — W7AKD
turns in & wonderful total. W7MZ gets on occasionally.
W7CU got a QSA 6 report from KA1ZC, W7HP is working
lots of DX, W7ARJ had to quit college due to heart trouble.
W7AMK says school and track keep him plenty busy.
‘W7AHF has some hot shot schedules. W7AFS handled a
few. W7AOH moans the loss of & good 50 watter. W7BCA,
an old telegraph operator, is plenty in love with ham radio.
W7AYR is working his share of DX, W7AFU hooked his
first X6. A new station at Sheridan, W7BDJ, reported for
the first time. W7ASB is putting out some good signals,
W7AAT has a new 42-foot anteuna pole.

Traffic: W7AAT 200, W7AKD 152, W7CU 73, W7HP 29,
WT7AHF 12, W7AMK 11, W7AFS 10, W7AFU 9.

OREGON — 8CM, Wilbur 8. Claypool, W7UN —
‘W7AWH sends in the largest single report yet. W7ZD main-
tains several good schedules. W7ED anticipates Alaskan
schedule work during the summer. W78Y overhauls trans-
mitter. W7APE leads Cuos Bay gang, W7ALM visited
R.C.A.R.C. W7AOF is aiming for ORS. WTAMF is crystal
controlling M.O.P.A, W7AHJ contracted P1. W7PE sends
code practice on 1750 ko. W7WL has five crystals. W7QY
finds VK and ZL DX fine about midnight on 14 me. W7WR
is keeping no schedules. W7GE is heard regularly. W7HD
has his type '10 perking. W7AIG complains of no DX.
W7AMQ plans to visit LA section. W7IF reports. W7UK
has three transmitters. W7AME is going to try 'phone.
WY7ANU is a new man, W7EQ has his license up for renewal.
W7AJX is doing nicely as Prexy of Coos Bay Club, W7PL
and W7MYV lose ORS.

Traffic: WITAWH 708, W72ZD 157, W7ED 79, W7SY 66,
W7APE 53, W7ALM 41, W7AOF 35, W7AMF 30, W7AHJ
28, W7PE 21, W/WL 18, W7IF 16, W7QY 13, W7WR 13,
W7IGE 13, WTUK 8, W7HD 6, W7AIG 3, W7AMQ 3,
W7ANU 2, W7AME 2.

PACIFIC DIVISION

AN JOAQUIN VALLEY - SCM, E. J. Beall, W6BVY
-~ The MARC handled the section quarterly hamfest
at Modesto and it was a success in every way. WO6KU has
been on the sick list. W6BRY is after a comm’l license.
‘W6DCG is working on hi-powered ‘phone. W6BRW de-
serted hamming for motorcycles. WEFFU is rebuilding.
‘W6CUL is out for DX, WGAV spends his off hours looking
at Mars with a home-made telescope. W6COQJ is one of the
live ones. The MARC staged a hidden transmitter hunt
with W6BRV and W6DCI finding it in short order. W6APJ
has no trouble QS0ing K6 stations. W6EHD is on with a
205D, WOCUL expects to take a cruise. W6CXT is high
man for this month. W6DKH just completed a new shack,
WEFFP is a new OBS, W6EXM is a new reporter. W6AHO
handed in a good report. W6BYH finally came through with
a FB report. W6BUZ is all for. 14,000 ke. W6CLP has yet

to miss any kind of a ham gathering.
Traffic: WOCXT 205, W6EXM 8, W6EKH 7, W6AHO
135, W6BYH 33, W6BUZ 12, W6CLP 52, WEBJE 51,
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W6FFU 2, W6BNH 1, W6APJ 43, W6AV 28, WGQA 41,
W6BVY 87 ‘W6FFP 51,

LOS ANGELES — 8CM, H. E. Nahmens, WhHT —
By the time this report is read Kern County, containing
Bakersfield will have been shifted to the San Joaquin Valley
Section. Hight stations made the BPL this month! W6QP,
WO6EGK, and WEETJ made it both ways! W6QP says he is
sorry about the “punk report’ this month. At the last
quarterly banquet held in Pasadena the A.R.R.C. presented
WO6WA with a beautiful silver cup for the best all around
amateur station in the Sixth District by the A.R.R.C.
W6EGK is a brand new ORS. W6AQA sends in fine fotal.
WHAKW reports more new hams in Lancaster. Some fast
relay work between east coast and Hawaii is reported by
W6CII, W6ETJ has moved into a new shack. WeDQV
reports traffic improving. W6AM ran good total in Inter-
national Contest. W6TE is getting hot about 14-me, 'phone.
If you want to see an eflicient station visit W6DLI. W6BQC
has o get working on 56 me. At last WEESA located that
pesky power leak. W80ON reports a new ham in Pasadena,
W6EBK. W6DER says all hams in Pomona except one are
crystal controlled. W6NF wants to be an ORS. W6CUH
worked 54 foreigners during tests. W6LN was paid a flying

. visit by Ada Giesking, ex-9CCM of Denver. W6WO blew
ten blocking condensers before getting new heap to perk.
W6BGF had to add some guy wires to take the *‘ flapper
curves” out of his maste. W6EQD has crystal on 7280 ke.
Traffic low at W6ID account resting up after contests.
According to the Deacon at W6VH DX on 14 me. has been
rotten. W60OF suys DX pounding in on 14 me. WEAVEB
is on the key at WOCXW, W6AWY reports nine hams just
enlisted in' VCR of USN., W6ATE, W6AUL, W6ASK and
WECPS are new hams in Santa Maria, W6BCX is conva-
lescing from YLitis on 3.5 mo. W6EZK has rebuilt to push-
pull. W6EEP moved into house. W6MA keeps daily sched-
ules with her OM, W6ZZA., W6BVS took message from
VP1AJ for Yale University. W6AYL has seven-tube high-
frequency super-het Portable W6ZZA got QSA5 RS from
Japan while in hotel in San Francisco. W6BVZ says new

7-me. doublet receiving antenna cuts noise level in half and
increases signals three times. W6AOR has 250-watt crystal
rig. W6FJ had hard time keeping ahead of bill collectors.
W6ASM is getting desperate. W6MK sends in good example
of famous last words of an ORS. ** My station will be on air
in short time.”” WOHT is making an effort to visit every ac-
tive ORS on the air. W6FDK is building a.c. receiver.
W6EQO and W6EYG are fooling with 56-me. 'phone.
WEHZD is QRL school. W6BLD put up high-powered
Zepp. WOEAZ installed relay. W6FDL rebuilt transmitter.
W6EXX is looking for traffic. WEELYV is 3500-ke. 'phone.
W6AQD has a wonderful new "phone job. New clubs heard
from are the Hollywood Short Wave Club and the Amateur
Radio Club of San Bernardino. It is rumored a new club
has been formed in Riverside. The A.R.R.C. has good eats
at every meeting. The A.R.A. of Long Beach held a banquet
at the Skippers Chowder House on April 24th including
election of officers, entertainment and valuable prizes.

Traffio: W6QP 739, W6EGK 322, W6A0A 334, WEAKW
283, W6CII 207, WEETJ 213, W6DQV 184, WOANM 148,
WOTE 145, W6DLI 100, W6CZZ 66, W6BQC 63, WCFN
53, W6ESA 32, W6CUH 94, WGON 24, W6WO 20, W6BGF
19, W6DZI 18, W6EQD 16, W6EZG 15, W6CZT 15, W6ID
14, W6VH 12, W6CXW 11, W6DER 10, W6AWY 10,
‘WEOF 8, W6EZK 8, W6EFE 6, WoMA 5, WGBZR 5,
W6BVS 5, W6AZU 4, W6AYL 4, W6HT 3, W6ZZA 3,
W6BVZ 3, W6AEO 3, W6EBD 2, W6EWK 1, W6EEKE
254,

SANTA CLARA VALLEY —8CM, F. J. Quement,
WENE — WHY (s 662 messages certainly looked good this
month and with W6HM handling his usual trans-pacific
traffic, these two stations alone accounted for 1200 messages.
The tratfic contest between the SF-Oak and SCV sections
starte with this month's reports, W6AMDMI is clamoring for
P1 traffic, WSALW will have a type '03A on 3500 ke. soon.
WEBRMW is putting in a pair of '52s in push-pull. WeDMJ
is new ham from Carmel. W61 promises to handle over a
hundred messages next month, W6FBU at Stanford Uni-
versity is offering free message service for students. WeDCP’s
YL is learning the code! WBACV clicked with KGEG thke

ship Northern Light, the operator being Bill Crabbe WE6ESW.
KGEG is anxious to contact amatenrs. W6CEO is building
an M.OP.A. W6PH successfully passed his tests for com-
mission as énsign in U.B.N.R.

Traffic: WY 662, W6IIM 435, W6AMM 156, WOALW
125, WEBMW &6, W()D’\IJ' 51, W6YU. 36, W6FBU 35,
WEDCP 12, W6ACV 13, W6CEO 12, WeNX 3. -

HAN FRANCISOO — 8CM, C. F. Bape, W6WB —
WO6EKC leads the parade with one sweet total. WEABB is
also right up in there. We wish we knew some dope on
‘W6DFR., WEERK says that business is still pressing.
W6EWN is the deep bass you hear down at the ball park these
days. W6DZZ is skedding KAICE. W6ZS . and W6CIS
(now all one) are planning to go into traffic on a big scale.
W6BIP finds little interest in traffic these days. We want to
apologize right now for an oversight that occurred last
month. The report of WEDWYJ (a nice one) was erroneously
credited to WEERS. Darned sorry, OB. W6CAL got cheated
out of his report last month because it didn't show up in
the mail. He now sports WeQV., W6DXW and W6BVL
report again. Wehave a newreporter in the person of WMV,
WG6EFTF is another first timer. The “KEN" heard from
W6WB is no other than WGETR, who is second op. W6KJ
is an ensign in the U.8.N.R.

Traffic: WEEKC 237, W6ABB 148, W6DFR 133,
W6ERK 112, W6DZZ 61, W6ZS 46, W6BIP 41, W6CAL
28, W6DXW 21, WMV 18 WGEWB 42 W6BVL7 W6EFF
7, W6KJ 3.

EAST BAY —8CM, 1. Walter Frates, W6CZR —
‘WBASH ran up a grand total of traffic, Read handled traffic
in the Niearagua earthquake disaster. W6BEW came within
200 of WBASH’s total. W6DQH has moved his QRA to
2232 Channing Way, Berkeley. He says W6EKC gave him
a .new type '10. W6ALX is the callbook and handbook
headquarters for the section. W6RBMS reported direct to
Hags. The boys at WENDM! boost the section totals consider-

" ably each month, W6BZU was so affected by the sight of the

surrounding hills covered with flowers and spring greenery
that he boosted his totals up this month. WEEGM has
been maintaining a sked with F30CB, old BAM, at Tahiti.
W6A'TT reports that traffic is low this month. He reports
WG6YM on the uir at the Central Trade School of Oakland.
‘WBCYD keeps up a steady output of messages each month.
W6BI is rounding the Berkeley fellows up in fine shape.
W6AIC has been pounding brass in great shape for some
time. W6AUT expects to have his two 50 watters going soon.
W6BYS has let his license lapse. WG(C'ZN is on regularly
with his 50 watter. WOAZH has completely rebuilt his sta-
tion. WBCIG blew his type '10. W6ZM has been too busy
working nights and sleeping days to spafile any traffic.
‘W6BTZ is still making the ether sing. W6BBJ is still play-
ing with his 14,000-ke. radiophone job. WGCIE makes his
début with the traffic men. WSEWJ is another of the Berke-
ley boys whom W6BI has rounded up. W6FAJ says the
hardest message of the month was one completely in Span-
ish. W6BUX has a ‘phone job on 14,000 ke. W6BJ1 has two
ops. WECDA worked XUSWA off the China coast. Upson,
former CRM, came back from a voyage on the President
Harrison, and is going out on the President Johnson. W6AWT
is on the President Monroe, The Qakland Radio Club gave
a banquet and hamfest in Bast Qakland during the month.
Lwueas, skipper of the U.S.N.R. unit recently gave a talk
before the Berkeley Radio Association.

Traffic: W6ASH 603, W6BPW 426, W6DQH 205,
W6ALX 88, W6NM 70, W6BZU 51, W6AIC 48, W6EGM
45, WOATJ 41, W6CYD 41, W6BI 35, W6AUT 34, WEAZIL
27, W6CIG 21, WBZAM 16, W6BTZ 16, W6BBJ 15, W6CIE
14, W6EWJ 15, W6FAJ 13, W6BUX 9, W6CZN 5, W6 Y M
4, W6BJIL 2, W6CDA 1, WeBMS 11.

HAWAIL —8CM, L. A, Walworth, K6CIB —- This
report was received at WOFFP by radio from K6COG und
mailed to Hgs, FB!! The SCM made & trip to Hilo and Maul
during Easter vacation. K6YAJ has 2 new two-story shack.
EK6COG is the new Chief Route Manager. KBAJA is getting
regults as RM of the big island. Hilo High School is now on
the air with K6YO. K6YAL iz finding remote control on
'phone an engineer's job. WOEXT of Appleton, Wise., was
heard on 3500-ke. ‘phone by several hams this month. E6DV
has been renewed and Sgh. Randall is chief operator. A
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called meeting of all A.R.R.L. members on April 8 resulted
in several resolutions being sent to Director Babeock for his
guidance. at the annual Directors’ meeting. K6YAL is
handling OBS on 3500 ke. *phone, K6EXP is the firat to use
crystal control on ‘phone in Hawaii. K6DQQ is soon to be on
the air again. K6CRW is building a radiophone. K6BVP
has & 'phone but no mike. KGENE was over from Molokai
for two weeks following Easter. K6BOE has been visiting

several fellow hams. K6BQJ bas moved his dental office to,

@ cozy room in the James Campbell Bldg. Capt. Richmond
of the 9th Signal Service Co., Fort Shafter, is now organizing
the Army amateur net throughout Hawaii.

Traffic: K6DV 402, K6COG 260, K6AJA 259, K6BOE 81,
K6ERH 80, K6CAB 37, K6ENE 31, K6CCS 23, K6BAZ 22,
K6CRW 20, K6FEZ 17, K6DYC 13, K6BUP 6, K6ERO
5, K6CMC 1.

ARIZONA — SCM, H. R. Shortman, Jr.,, W6BWS —
At this writing your present SCM has only two more months
to serve. Let’s make June the biggest month in the history
of the state. Let's have a report from every man in the state,
regardless of activity. WBALU has a whale of a total.
W6EPF turns in a fine report. W6DGN is leaving for Chi-
cago for the summer. W6EUT reports via radio through
WOCEC. WS6CEC has been on every night in the 'phone
contest. W6BMJ is building up a crystal set. W6BWS-
W6VYV returned from a very enjoysble business trip to
Dallag, Texas. W6EEB and W6BWS met a friend of
W6CTP, who is living in Phoenix. W6DRE and W6DJH
have been installing a new R.C.A. transmitter at KOY.
W6EFC was injured in an explosion. W6EOF is still at
KGQUO. W6EAA is back from Radio School. WEANO is
now in Winslow. Ex-6CAJ bought an airplane. Ex-W6EH
is in Big Spring, Texas, with KGUG. Ex-6EKY is now in
Salem, Oregon. As far as the SCM can find out, W6BJF,
WBAZM, W6DCQ, W6AAM, WEDIE, W6AWD, W6BFA,
WeDTU, WeDXC, WePZ, W6CAP, W6DLE, W6BHC,
We6DHA, W6BBH, W6BGA, W6RS and WBASA, are all
inactive.

Traffie: W6ALU 635, W6EPF 48, W6CEC 149, WeEUT
17.

NEVADA — 8CM, Keston L. Ramsey, W6EAD —
‘W6AJP and W6UQ. made the BPL. W6AJP has schedules
with WeU0Q, W6ASH, W6CLP, WODKL and W6FAC.
‘W6UQ has schedules with W6BI, W6AJP, WOEAM and
W6TM. WGCDZ bas been working Naval Drills and Sec-
tional Intercept Schedules regularly. W6BYR has a new
M.O.P.A. WSCRF has a 16-tube ’'phone transmitter.
W6BTJ ig disturbing the ether with type ’10. Three Reno
stations were reported in April QST as being heard in New
Zealand on the 3500-ke. band. The Nevada Amateur Radio
Association is still going strong.

Tratlic: W6AJP 218, WGUO 159, W6CDZ 71, W6BYR
40, W6CRF 30.

SAN DIEGO—=SCM, H. A. Ambler, W6EOP —
W6AXYV leads the section. WGEPF is back on the uir.
WO6AEP is on 'phone and CW. WAEOP is building a new
receiver. W6EBX expects to be ORS soon. WEEMA rebuilt.
W6CTP is still working DX, WEDAS is on 7 mo. W6BAM
says WSEY dropped in to see him. W6AYK is on with a
type '45. WEDAT is heard once in a while. WGEZP is back
again, WEDNS is still making car radios. W6DNL is back
from war maneuvers. W6DNW has been heard on ’phone
and C.W. W6QY is moving again. WEEQL has a new trans-
mitter. WEAJM expects to be on 14 me. 'phone in a short
time. W6ZQ is heard on 14 me. 'phone. W6C'TR is on "phone.
‘W6DAL is on with crystal ‘phone. W6BFB expects to soon
be on with a new outfit. W6HY is building a new receiver.
W6BOW is the call of Dr. McCormick.

Trafic: WEAXV 68, WEEPF 30, W6AEP 21, W6EBX
16, W6EQP 14, W6EMA 8, WGCTP 6, W6DAS 5, W6BAM
4, W6AYK 2, W6DAT 1,

PHILIPFINES — Acting SCM, John R. Schultz, KA1JR
~ "Thig report received by radio at W6TM from KA1JR.
KAIHR has ten daily schedules. KA1ZA handles schedules
with WNHM. KA1SU had bad luck with his doubler.
KA1CM handles traffiec for Fort Mills. KA1CO, a newcomer,
owns KAIHC outfit. KAICE is experimenting on s.w.
receiver. KATLG is after 1931 sigs. KA1SP will handle
schedule with W6ETJ soon. KAIRC keeps regular schedule

with KAICE. KA1JM is another ham at Cavite. KAISL,
has schedule with W6AMM. KA1EL, KAIMYV, KA1XA,
KABAA and KA4HW report no activities. OMITB is
active ORS.

Traftic: KATHR 1030, OM1TB 425, KA1JR 225, KAICE
292, KAISL, KAISP 40.+

SACRAMENTO VALLEY —8CM, P. 8. Farrelle,
WEAXM — WEAXM made 499 deliveries, all by Air Mail.
W6AIM sent his report to HQs. W6TM is again going
strong with five aplendid schedules.

Traffic: W6AXM 654, W6TM 275, W6AIM 35.

ROANOKE DIVISION

EST VIRGINIA — SCM, D. B, Morris, W8JM —
WS8BOK visited W3AEX in Washington, D. (., and
had the pleasure of, hearing his own 'phone coming in
QSA5-R9. WBAWT-WBAIJ operated WS8BOK while
WBBOK was away. WBAIJ-WBAWT is going back to
Univ. of Michigan. W8CBYV reports a new ham, WS8DVD,
in Wheeling. W8TI reports that everything is QK. W8DPO
reports three new hams: WS8ELQ, WSAZD and WSAUD,
‘WSDNN is yelling for a Saturday evening schedule. W8CAY
has the station torn down due to moving it to the National
Guard Armory. W8CKE makes his first report. WEBOW
will be known as **'The Voice of QRM."” WSBTYV is called
“Benny Sent Me.”” W8BOK is known as “The Cat's
Meow.” The SCM wishes to offer at this time heartiest
congratulations to ex-W8VZ who recently took unto himself
a wife. W8OK, the RM of W, Va., deserves your support,
gang. WSATE makes more interference than the Grafton
street cars. It is with deep regret that I announce my resig-
nation as Section Communications Manager of West
Virginia. This position requires more time devoted to it
than I have to spare, so that this condition becomes neces-
sary. I want to thank the West Virginia hams for their co-
operation during the past year and hope they continue to
give the future SCM the same assistance.
Tratfie: WSBOK 50, WRALJ 33, W8DPO 26, W8BTYV 22,
WS8TI 20, W8CBYV 20, WRCAY 13, WSBOW 14, WBOK 178,
VIRGINIA — SCM, J. F. Wohlford, W3CA — W3CXM
turns in his usual splendid total. W3AFT gent in a good re-
port. W3BLU is the call for the station that formerly held
‘W3AWS. This station handled 83 messages from NNINIC
the night of the day of the 'quake down there. W3AGH was
QS0 K6DV on 3.5 me. W3BBX is new station at Ashiand.
W3BGS says the OW has him working in garden, and Sower
beds. W3KU got his report in. W3AER is working 3.5 me.
’‘phone. W3TN is still convalescing. W3WM on now and
then. W3AWY moved from Ocean View to Portsmouth.
W3II is tinkering with television, W3HL is plenty active.
‘W3BHJ is one of the WTAR gang. W3NOQ is using one of
‘W3KU’s transmitters. All activities reported in the Norfolk
vicinity were sent in by W3KU. W3ARU sent in report
early in month. W3ZA uses his 'phone to handle traffic.
W3FJ has been confined to his bed account iliness. Here's
hoping that he soon gets back with us. W3AEW keeps sched~-
ule with W6ETM. W3SE and the SCM worked for 45
minutes on ‘phone one morning. W3BZ does some little
hamming around. W3WO has gone fishing. W3BDZ is work-
ing hard on his patent. The Virginia net working on Sunday
afternoons is still making headway and the gang seem to
have & big time of it.
Traffic: W3CXM 671, W3BLU 143, W3FJ 63, W&AEW
62, W3ARU 59, W3AGH 50, W3WOQ 22, W3ZA 15, W3BE
NORTH CAROLINA — 8CM, H. L. Cavenegs, W4DW
~— The Winston Salem hams sure are on the right track now.
Their slogan is, ** Winston Salem 100% crystal controlled.”
W4IF is using a single crysta -controlled '10. W4AHF is
building a four stage crystal job. W40@G has increased his
power to an '03-A. W4ABT uses five stages in his crystal
tig. W4AAE has joined the A.A. net. W4TR is adding a 52
to his crystal outfit. W4EC has been on the air with his
portable, W4PBO. W4A18's 50 watt crystal job is practically
completed. Law is cecupying the mind of WAPBN. W4AEL
is working some good DX, W4ABW has had some hard
ptudying to do for exams. W4AGO and W4JR are still in-
terested in A.A. work. W4PBD is on the air late at night.
W4ZB had a crystal go west FOB, so he says. W4AA has
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been keeping a schedule with G6GX and WG6CAL. W4DQ
has been working some W6's and W7’s. W4AGF is now on
the air with MOPA. W4RX gends in a bunch of DX worked.
W4GG has been away on a vacation. We regret an over-
sight in ourlast report. W4REsent insome inforruation which
we failed to include. He has returned to the air after a few
vears’ absence, using a '10 tube and operating mostly in the
daytime on both 3940 and 7240 ke. W4ABV and W4AK
are working together now since both are living at the same
address, W1ANU ig getting out well for a beginner, W4AVT
at Wendell is also a new ham. W4ATC is on the air occa-
sionally, W4EG says that the demand for wedding invita-
tions which is characteristic of this season of the year has
kept him off the air most of the month.

Traffic: W4DW 56, W4AA 32, W4AEL 30, W4AIS 28,
‘WA4ZB 23, W4PBO 14, W4RE 12, W4PBD .8, W4ABV 7;
W4ABW 6, W4AGO 6, W4TR 6 W4RX 4, W4PBN: 2
W4GG 1, W4l R1. .

ROCKY MOUNTAIN DIVISION

TAH-WYOMING — 8CM, C. R. Miller, W6DPJ —
W7AWZ pushed through quite a bunch of traffio.
W7HX has not been feeling well. W7AWG is working with
low-power. W7AAH has been busy with business. W6BTX
was also too busy to get on the air much. W6DAM, in
Tooele, reports for the first time. W6DPJ made the BPL.

Traffic: W6DPJ 203, W7AWZ 68, WrHX 18, WTAWG
16, W7AAH 16, W6BTX 10, WEDADM 5.

COLORADO — 8CM, Edward C. Stockman, WIESA —
WODNP is working on a 150-watt outtit. WOEAM is keep-
ing schedule with W6ASH. WOCDE, WOAAB and WIESA
report success with the Red Cross Message. WOAAB
is operating a new push-pull TNT low power rig on 3.5 mo.
WIGBQ is experimenting with Zepp and Doublet antennas.
WOEFP is again busy on the farm. W‘)F\Q and W9DOC
are on with 3.5 me. phones. WOFSJ is new station at Iliff,
WIFXP is with us again. WOFRP is new Denver station.
WOAPZ says s Westinghouse 1-tube B/C set works fine
a8 8 monitor, WODNT is temporarily off. WIFPZ has re-
turned from school. WOBFP is new station at Canon City.
WICXG has moved to Bovina, WOCSR has been issued new
OBS and ORS certificates.

raffic: WOESA 243, WOGBQ 49, WOAAB 46, WOFXQ
46, WODNP 38, WOEAM 38, WOFRP 14, WOFXP 11,
WODNT 5, WOCDE 4, WYEFP 3, WOAPZ 2.

SOUTHEASTERN DIVISION
LABAMA — S8CM, Robt. E. Troy, Jr.,, W4AHP —
W4IA's 'phone was heard R7 in Australia. W4V( iy
having trouble with BCL's, W4DD is working on a television
receiver. Bill Heer, an old ham, is getting back on the air.
W4AAH boasts a Jr. op, W4KP is experimenting with
‘phone. W4AKM had an impromptu hamfest with W4DS,
W4RS, W4ALG and W4AIK in attendance. W4AG com-
plains of the many bum notes. W4TI is temporarily sojourn-
ing in Greensboro. W4RS is working everything he can hear.
W4EF jis on maneuvers at Fort Benning, W4AP is operating
as usual. W4AHP is working everything but other hams,
Hi. W4ASM is getting on fine.
Traflic: W4RS 17, W4AHP 9, W4AG 9, W4ASM 5
GEORGIA -80UTH (CAROLINA-CUBA-ISLE OF
PINES-PORTO RICO-VIRGIN ISLANDS — SCM, J. C.
Hagler, Jr., W488 — K4KD leads the traffic list this month
with W4KYV second. K4RJ is alternate control station in
TSNR. K48A is off until outside power gets to him, K4AAN
joined the Naval Net for P.R. CM8YB bad a 'phone-CW
QSO with W2A0E on 14 me. CMRUF says that airplane
(QRM is bad when the fleet is in. CM2FN has shut down and
will be on at W2AKC and W2AMT. W4HN sports a new
QRN; 2011 Green 8t., Columbia, 8. C. W4AMG has = fifty
watter going. W4AFQ is with the Eastern Air Transport,
Inec., in Spartanburg, W4DV turns in a good total. W4IJ
is off due to school QRM. W4KX reports two new hams in
Thomasville, Ga.; W4AUT and W4ASZ, W4APM is the
station at the Junior C(lollege-Boys High School, T'he
Academy of Richmond County, Augusta, Ga. W4QE comes
to life and sends in g report. W4A KV lost a lot of sleep work-
ing DX, W4IU is soon coming on again with a crystal.
W4ABW is rebuilding his receiver. W4UC worked Cape

Town, 8. Africa. W4PM sends in his usual good report.
The head lady chased W4AHT out of the dining room into a
double garage. W4AY found that a 30-Henry choke makes a
good coupling impedance for a type ’24. W4JD visited
W4AJ and W4AOX in Adel, Ga. ExW4HT waas in Augusta
for a week. W4AAY comes in third in the traffic total this
month. W4WQ is trying out 3500-ke. 'phone. W4CE has
worked VK, DA, G, VE, and W. W4AJH had business
QRM. W4ACH has a nice, new, Regular Amateur License
now. W4AQN is working the boys on his 3500-ke. 'phone.
‘WA4ZZI is WIOFEA, who is spending the winter in Macon,
Ga, W4AOX reporis by radio. WAMA is going to higher
power, W4PJ worked China, G, EAR, and FM, W4AROQ isa
newcomer in Cledartown. W4LL hag a new crystal set on 7
me. W4RM wants an old-time rag chewers’ elub on 1750-ke,
'‘phone band. W4QZ made a large number of contacts on
3500-ke. ‘phone, W4DX hooked up with the A.A.R.8. as
alternate for WAMN, W4VH was home for spring vacation.
By this time he is back on at W3BIY. W4MN finds time to
meet A.A.R.8. schedules Monday nights. W4VL works on
14 me. The Atlanta Radio Club met at W4PM’s and had a
great time, W4BY sends in his first report. W4IR sends in
ashort but snappy report. W4NT is a brand new ham in
Marietta, Ga. W4APW is picking up quite a lot of traffic.
W4MOQO wants dope on ORS and OBS., W4GY reports that
the Navy furnished NDJ (U.3.N.R. station at Atlanta)
with a New RG (Navy 4 tube) receiving set. For informa-
tion oo U.8.N.R. get in touch with your Director, Mr.
Harry F. Dobbs, W4GY, W1AZ or W488, The A.A.R.8. is
going strong in this section. The drills on Monday nights ure
FB, snd are running like clock work. Write to. W4IR,
WAKYV or W48S if interested. WAJH and W4APM are OBS
now. Qur greatest need now is for one or inore RMa, so
some of you traffic birds speak up and let's get some routes
going through this section, We must have an OBS and QO
in V.L, P.R.; and Cuba. W4AJ said his receiver went Repub-
lican. The following men have their ORS appointments —
W4PT, W4AJH, WHAAY, W4DV, CM8YB, W4PM,
CMSUF.

Traffic: K4KD 178, W4KV 102, W4AAY 57, W4PM 45,
W4DV 35, W4APW 31, W4PJ 28, CM8YB 24, W4SS 24,
W4WQ 17, W4MO 16, W4WB 15, W4ADD 12, W4WN 11,
W4IR 10, W4AFQ 9, W4KX 7, W4VH 5, W4AJH &
W4CE 5, W4HN 5, CM8UF 5, W4AOX 3, W4ABP
WA4NA 2, WSACH 2, W4AT 2, W4QE2 WA4LMN 1, W4TD 1
W4AY 1, WIBW 1.

WESTERN FLORIDA — S8CM, Edward J. Collins,
W4DMS — Well, gang, here is our first real section report. .
We regret the loss of W4ALH, who has gone to U.8.8.
Hydrographer as an operator. W4KB reports with a nice
total. The “YF " at W4KB ops too. W4AQY ia still having
tube trouble. He reports two new hams in De Funiak; one
of them is a “YL." W4A0QO is now on 1750 ke. W4RK and
the new “YF' are touring this section visiting ham stations.
W4ADYV is on again. W4DP reports no traffic his way due to
having to work long hours, W4QR is chief opr. at the FNG
station W4SC. W4AAX is pounding cut on his 'phone regu-
larly. WIAAX gent in a nice report. W4AFT sends in a
report. W4AUA is going to buy W4ACB's 734-Watt Hart~
jey. W4ACB, our Route Manager, has o 30-watter on the .
air. WL4ART is on with " B" Batteries. W4ASYV is on at last,
W4VR will be vu socon. WAPN is having trouble getting a
good power supply for his type '10. W4FYV has been busy
rebuilding his station. W4ARD is arranging schedules with
the West Coast. W4SC is kept going FB by three operators.
W4HQ has a FB MOPA, W4ASG is & new station in Mari-
anna, 8. K. Rhyne of the same town is awaiting & call. No
word from W4ADC. W4MX has been having receiver
trouble. W4ALJ is troubled with key-clicks. W4SK has been
working a bunch of DX. W4QU has a low powered 'phone
on 3500-ke. band, W4QXK is planning on a trip to visit some
hams in Memphis this month, WI1ART has left our midst.
WAATN, another new ham, is going o be on the air as soon
as he gets his power transformer finished. W1ABJ is off
somewhere on a ship, but no one knows where. WIUW was
home for a visit. His Texas call is WHNOQ, W40MS has moved
into his new ghack. The “YF» at WiMS is applying for
her license.

Traffic: WE4ALH 18, W4ACB 18, W4ARD 17, W4MS 16,
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W4EKB 13, W4SC 10, W4FV 8, W4HQ 8, W4QR 7, WiQU 6, -

WHAFT 4, W4ALJ 2, W41\I}& 2, W4AAX 22, WiSK 64.

EASTERN FLORIDA — SCM E, M. Wiater, W4HY
— W4AAB, RDM, QGuinesville Territory; W4QL, RM,
Miami Territory; W48Q, RM, Tampa Territory. I wish to
thank the amateurs of this Section for selecting me as their
Section Communications Manager. I shall do everything
in my power %o give this Section the publicity it desires and
is entitled to. Route Managers, whose names are given at
the top of this column, will arrange schedules for any sta-
tions desiring schedules. The Knights of the Kilocyeles .of
Florida is an organization of 'phone men, started December
25, 1930 with W4UH, W4DU, W4AAX, W4AKI and
W4WS, the name being proposed by W4AAX, of Talla-
hassee, W4WS is control station. The following members
report every Sunday morning over the air: W4DU (Secre-
tary), W4AMQ, W4AAX, W4ABD, W4MF, W4HATG,
W4AOC, W4TQ, W4ADB, W4AOW, W4KX, W4HN
(Colunbia, 8. C.), WALV, W4UL, W4UZ, W4SQ, W4ATR,
W4GS, W4AKI, W4UK, W4Ws, W4ALQ, WiABL,
W4BN, W4AFN, W4AAW, WAFG, W4EY. W4HY has
been trying to “get in’’ this exclusive (?) circle. W4JO
handled 93 messages. The A.AR.S. 'phone net of Florida
hold their Q50 at 6:15 p.m. each Monday. It consists of
following: W4ABL, net control station; W4UH, W4GS,
W4AIV, W4WS, W4DU, W4AKI, W4HAAX, W4EREY,
WHAOW, WAMF, W4ATG, W4TQ. They kept in touch with
army plane AB6 on its trips South. W4BN has just finished
rebuilding his 'phone; W4AMQ has increased his power by
adding another '03A, W4SQ has moved up to 3.5 me.
W4AKJ has at last mastered the code to rate 10-per!
W4GS, is doing some splendid work in the Army Amateur
net. W4AGR handled 5 messages in 10 minutes by 'phone.
W4ACB is on the air with a very ¥B note. The Miami Ama-
teur Club is just concluding an ALL STATES QSO Contest
for Club members. Miami stations regularly on the air are
W4LA, W4WT, W4NB, W4QF, W4MEK, W4ABA,
W4AEQ, W4BF, W4BT, W4FZ, WANE, W4AJO, W4QL.
W4NE has been very fortunate in KFuropean scontacts.
W4MEK handled considerable traffic from Managua after
the earthquake, W4IX is the station owned by Duncan, of
WRUF. Marion Guilick, former W4ABL, is at the key most
of the time, WA4WW is back on with a type '10. W4ABF is
'phone crazy. W4ACS spends his time between the track
and amateur radio. W4GD uses a type '10. W4SD is helping
WHAGN in U.8.N.R. work. W4TQ lives about four miles
from town. W4AOQC is a new ham in Gainesville, W4AAB
is uotive. WAWW is using a type '32 as a detector. W4AGN
is U.8.N.R. control station. WAAGN and W4AOV belong
to Ensign Lawson Hill. The Rustis,. ¥la., Amateur Radio
Club was organized several months ago with Fred Bassett,
Jr., W4AXKI, as president, and W, Fred. Mantey as secre-
tary-treasurer. Members are W4AHK, W4ADB, W4AIA,
W4VE, Alarion Wingfield of Unatilla and a winter visitor

from Johnson City, Tenn., W, Jones. The outfit has two _

‘phones, W4ADB and W4AKIL. W4AKT is also an A.A.R.S.
WA4NC has & WE 211 in tptg, using 750 volts. W4WS han-
dled American Red Cross messages, W4AEDM stayed up all
night nursing his transmitter. W4TK says “ub wuh’
{Amos and Andy), ** Hooray for the new SCM?!” W4AER,
is trying to make a 45 do what a 211 should. W4RU is on
now and then. W4AEA is on at Cocoa. W4WS’s phone set
uses type 27 oscillators, '24 buffers, '10 power amplifiers,
50 modulators, all in push pull, with ’30 speech amplifier.
Ray Ogden, at Palatka, threatens to get on the air soon.
W4ABL and W4AMQ both come in on 3500-ke. band.
W4ANF is trustee of the U.8.N.R. Force station at West
Palm Beach, with call W4ALF, W4SQ, Route Manager in
the Tampa territory, is an ex-Navy first. W4DU is on morn-
ing and pight. W4PK and W4UK are on 3500-ke. ’phone.
We don’t hear W4ER on since the death of his father.
W4NN has an MOPA. Plant City Radio Club, W4AQT,
Donald T. Hawley, Trustee, has been issued ORS certificate
No. 20. The Jacksonville Amateur Radio Operators Club
has a membership of apprommatelv 35, This Club has re-
ceived AR.R.L. permission to sponsor 2 Southeastern
Division Convention, to be held in Jacksonville in Septem-
ber, 1931, Keep this in mind, fellows, and make your plans
to attend. W4JO handled 93 messages. W4AQT is on all

nmight every Friday. Will all amateurs in the State please
send me a report, either by mail (preferred) or by radio, to
reach me not later than the 16th of each month, setting
furth their activities for the preceding 30 days? We want
more. Official Broadcast Stations, Official Relay btatlons,
and Official Observers. Can you qualify?

Trafic: W4QL 33, W4AGN 71, WHABYF 22, W4AQT 6,
W4ZU 10, W4JO 93, W4NC 6, WHAER 4, W4TK 3,
W4AEM 3, W4WS 25, W4HY 12, W4DU 42,

WEST GULF DIVISION
EW MEXICO — 3CM, Leavenworth Wheeler, Jr.,
WHAHIL — W5AUW  well deserves his new ORS
ticket. W5AJL has recovered from an attack of YI-itis.
‘W5JZ says “hello and good bye!” W5EF has moved to
San Angelo, Tex. Good luck, OM. W5AHI's new dynatron
is the answer to 2 ham’s prayer. Hi. )

Traffic: W5AHI 312, W5AUW 25, W5AJL 12, W5JZ 3.

NORTHERN TEXAS — SCM, Roy Lee Taylor, W5RJ
- WSAUL leads the section this month. W5RJ has been
pretty busy. W5ARK is hamming in the daytime. W5BIL
is a new ORS. WHAL reports for the Greenville gang.
W5DW is putting in crystal on 3.5 and 7 me. W5RZ is
experiinenting on 28 and 56 moe. W5S5BLN wants several
good schedules all over the state. WS5ARV complains of
school work. W5QU has a crystal going now on 14 meo.
W5BTB is pushing out & wicked signal. WS5AAE is working
DX, W5WW made a fine showing in the recent tests.
WOB5ALA is figuring on selling out for lack of time to operate.
W5HY has moved. WS5BND is keeping schedule with
W5AGU daily on 3.5-me. "phone, W5BAD was supposed to
start work for W.U. at Ft. Worth, but he haan’t showed up
yet. Hi. WHAZP is doing nice work on 3.5-me. 'phone.
W&GZ is busy at school. W5ALJ is & new one at Knnis.
W5RH is trying to make a good receiver. W5S5ALA is going
to rebusld again. WHCF has been off this month, W5ASP's
QRS and OO are cancelled due to not reporting.

Traffic; W5AUL 69, W5RJ 63, WHARK 60, W5BII 53,
W5AL 42, W5ARV 25, W5QU 24, W5BTB 18, W5AAKE 14,
W5WW 13, W5ALA 9, W5HY 9, WSBND &, W5BAD 6,
W5RH 3, WSLY 1, W5BLN 26, WSAZP 7.

SOUTHERN TEXAS —8CM, H. C. Sherrod, Jr.,
W5ZG — Houston: WSBEW has finally decided to return
to 3500-ke. CW, Hunt is on 7000 ke, with CW. W5TQG has
temporarily forgotten 3500-ke. 'phone. W5TID) has eapitu-
lated and changed to 3500-ko. 'phone. W5ANW is on con-
stantly with 'phone. W5BHO is still working on his 3500-
ke. 'phone, Due to schocl QRM little is heard from W5LP.
W5BOC is rebuilding. W5BML is silent. W5LB is getting
oubt well. W5BTD now has a limited broadeast license.
WECA is on 7000 ke. WSAZR has moved to his new home.
1t is surely good to see W5VEK back with us, WSEI recently
worked VK3KA. W5VA now has the 500-watt erystal rig
going. Clyde Skinner is & newcomer in the bunch. He has the
call WH5AVU, Dodge is keeping W5YG hot at Rice Insti-
tute. Galveston: W5AUX is heard occasionally. W5AVC is
also on intermittently. W5BQJ is still making and breaking
equipment, WSARR will have his crystal rig going shortly.
(Galveston amateurs will please keep watch for an unlicensed
station signing the call letters WS5AHL on 3500-ke. 'phone.
W5BTK gets out well. The Galveston Amateur Radio Club
in doing some good work for amateur radio. Corpus Christi:
W5AB is busy at KGFI. W5MS has been very busy with
the Fourth International Relay Contest. Rosenberg: W5PU
is having considerable trouble with QRM from power lines.
San Antonio: W5AYR is on 7 rue. The San Antonio Radio
Club is going strong. El Campo: WSACT has been keeping
schedules with W5BTH. Austin: W5CT"is a newcowmer,
W5KA is also on with 3500 ke, Flatonia: W5AJD sends in &
nice report. There is 2 bunch of new hamg coming up in
Flatonia, among them W5ACR. Beaumont: Another new-
comer shows up, O. ¥. Hill, Ex-9DUL of Minneapolis,
Minn. Hill will be using 15-watts crystal control. Baytown:
W5sDS is conducting code classes for prospective hams.
W5DS is being entirely rebuilt. Mrs. W5DS will be going
soon. Suggest that you QSO Mrs. WEBEG for all the latest
recipes, styles, ete. Huntsville: W5ABY is & new ham. Way-
land Groves, Ex-W5NW, now PK5NW, is listening on the
7000-ke. band in Sumatra, Borneo, D. E. L. Notify the
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Houston Amateur Radio Club of any reception of signals
from PY5DJ who may be operating below the low fre-
quency end of the 7000-ke. band. How about some one in the
following cities giving us some dope? Port Arthur, Rich-
mond, Schulenberg, Brownsville, El_Paso, Beaumont, San
Antonio, Austin, Galveston, Laredo, MecAllen, Presidio,
Alpine, Bryan, Kerrville, and New Braunfels.

Traffic: WHACT 12, W5EI 67, W5AYR 58, W5CT 21,
‘W5AB. 26, W5MS 120, W5BEKW 14,

OKLAHOMA — SCM, Wm. J. Gentry, "W5GF —
W5ABK of Wichita Falls, Texas, visited the SCM and some
of the stations in Oklahomsa City., W5QL handled some
traffic from TPH. W5VQ and the boys are off for a few days
due to licenses. W5BPF worked a K6. W5A8Q hopes to get
his crysta.l going soon. W50J is one of our new OBS.
W5AMC is trying to get the chirp out of his note. W5AHV
has his push-pull perking now. W5ASQ has a code class each
week. WS5BOE needs a few more schedules. W5PL blew a
tube. W5AIR plans on moving to Qklahoma City. W5ALF
says things are slow with him now. W5ALD blew his plate
transformer. W5AYN and W58W are perking right along.
W5ASH is a new station in Tulsa. WSAYF hasn’t much
time any more. W5BPM is trying to get a PDC note.
W5AFH will be on the air soon. W5APY is a new station in
Shawnee. W5MM is on 14,000-ke. 'phone. W5ABO is build-
ing a 14,000-ke. ‘phone. W5APG hopes to have a Naval Re~
gerve rig on soon.

Traffie: W5AMC 250, W50J 90, W5PL 76, W5GF 26,
W5EBOE 23, W5AIR 22, W5BPM 20, W5ASQ 20, W5ALF
11, W5AHV 7, W5QL 7.

CANADA

It gives us great pleasure to comment on the fine
work of the Maritime boys during the heavy sleet
storm of last February. I have been asked to extend
to them the sppreciation and thanks of a commercial
sompany for the very fine codperation and good
work done during the emergency.

TLook in May QST and note that there are six
Canadians in the BPL. A record for Canada! Keep
up the good work during the summer.

Kindly let me have your response to my question
inthe May issueregarding ALL. CANADA NIGHT.
CANADIAN GENERAL MANAGER
ALex Rew, VE2BE

MARITIME DIVISION
OVA SCOTIA — 8CM, A. M. Crowell, VEIDQ —
VEI1DR is high traffic man this month. VE1BR worked
& “G" with 45 volts B batteries. VE1AX keeps nightly
schedules with VE1AZ and VE1BN on 'phone, VE1AS has
the new M.O.P.A. going strong on 14 me. VEIAW has
completed new hi-power supply using type '66s. VE1CC
has been off for few weeks, VE1BL is going strong on 14 me.
VE1BM in recent Q508 with Halifax got the dope re the
CONVENTION. VEIBW is getting out great on 3.5 me.
VEIDQ worked G6WN for one hour solid on two-way
14-me. 'phone. All roads lead to HALIFAX, Juue 19th and
20th. SEE CONVENTION ANNOUNCEMENT ELSE-
WHERE THIS ISSUE.
Traffic: VE1IDR 272, VE1AX 102.

ONTARIO DIVISION

NTARIO — 8CM., C. D. Lloyd, VE3CB — VE3GT has
the lead again this month. He paid a visit to Head-
quarters. VE3ZZ is off the air for a few weeks. VE3HN is
looking for a few more schedules. VE3TM has come through
with & fine report. VE3GK is installing a new receiver.
VE3CD is a new applicant for ORS. VE3SFD reports
traffic conditions improving on 3500 ke. VE3ET sends in &
newsy report. VE3IB is a veteran of the Great War. VE3LD
is & newcomer. VE3AG announces a new Junior op., femi-
nine gender, VE3HY, VE3CI, VE3HK and VE3BD are
working consistently, VE3AR-BH are busy on a multi-stage
job. VE3BO is working CFV at Goose Island. VE3FC is

piling up a beautiful string of DX, VE3CE does not expect
to be on much from now until the end of June. Mr. and Mrs.
VE3DW are still having a barrel of fun. VE3LM files his
first report. VE3HQ is another new ham reporting. VESHM
is a third new-comer. VE3AU is looking for some one who
will accept a challenge to 2 game of chess_or checkers via
radio. VESDB is looking in the direction of the 'phone
bands. VE3TM says that he has been operating a station
gince 1927. He sends in a fine report.

Traffic: VE3GT 349, VE&ZZ 203, VE3CD 95, VE3LM
33, VE3AU 22, VE3DB 22, VE3CE 16, VE3AD 14, VE3FD
13, VE3GK 10, VE3HN 8. 'VESBC 7, VESDW 5, VE3HA L.

QUEBEC DIVISION

UEBEC ~- SCM, Alphy Blais, VE2AC — Our star sta-
tion is VE2BB. VE2CA and the XYL have been piling

up DX records. VE2CL tried 14 me. VE2AP is planning a
new 3.5 mo. and 14 mo, 'phone set. VE2AC was very busy
with 28 mo. tests. VE2BE was working very hard getting
things ready for the Board of Directors’ meeting. Would you
be interested in having a Quebec Division Convention early
next fall? If so, let me know as scon as possible. VE2BO,
VE2CO and VE2CU are at present writing their examina-
tions, VE2AP has just completely rebuilt. VE2CX has been
operating on 14 me. VE2CP is closing down after a very
successful year. VE2DX is a newcomer, whose call was
formerly VE3XX. VE2CM has finished his power supply.
VEZEM reports his first traffic handled-via 3.5 me. 'phone.
Traffic: VE2BB 120, VE2AC 96, VE2CA 48, VE2AP
49, VE2CP 32, VE2EM 12, VE2BE 17. :

VANALTA DIVISION

LBERTA — 8CM, G. F. Barron, VE4EC — VE4BJ was
QSO VK, ZL and was called by a Finlander. VE4EI

handled some traffic for the A.P.P. VE4DT’'s schedules
with the Arctic are still FB. VE4EA reports QS0 with VK
and ZL. VE4CY is giving 'phone a rest. VE4IT and VE4HQ
are getting out well on ‘phone. VE4HQ is a new ORS.
VE4AH has the bug once again. VE4IZ blew his receiving
tubes, VE4FR reports ND at his shack. VE4EC is using
T.P.T.G. VE4BV hooked a ZL.

Traflic: VE4EI 34, VE4DT 16, VE4EC 16 VE‘iCY 3.

BRITISH COLUMBIA —S8CM, J. K. Cavalsky,
VES5AL -—— Prince Rupert hopes to ha.ve a 'phoneé station as
soon as VESGT gets his heap in shape. VESEM is QSO
VESDX. A new ham, VESEI, is located at Usk, B. C.
VESAC reports plenty of DX, VE5AM copped the tratBe
honors. VESDD says there’s more DX than ever on 7000,
VES5AM is working on a push pull. We are very sorry our
old friend VESBP is leaving for England. VE5CF reports
bhetter conditions. VE5SBC is already to go again. VESAK is
selling out. VESFI sold his heap. VESEH is a new call
heard on 7000. VE5BM got the odd message, VE5BR lost
his schedule with Vancouver. VESHP is on with a low-
power M.O.P.A,

Traffic: VES5AC 9, VE5AL 21, VE5CF 4, VE5FI 4,
VESBM 4, VE5AM 55, VE5BR 5.

PRAIRIE DIVISION

ANITOBA — S8CM, A. V. Chase, VE4HR - VE4AR

ia getting out well on 'phone on 14 me. VE4BQ is the

first station in this section to make the W.A.C, Activities at

VEADK, VE4AE and VEAFP were curtailed due to Uni-
vergity exams.

Traffic: VE4AR 32, VE4BQ 18, VE4DXK 12, VE4HR 6,
VE4DJ 2.

SABKATCHEWAN - 8CM, W. J. Pickering, VE4FC
- (One old timer returns to the air after five years and thinks
the old spark sigs sounded far better than the present RAC,
VE4HE, A. L. V, Platt at Glaslyn is the OT and would like
to hear from some ex Marconi fellows. VE4BB has rebuilt
his transmitter. VE4CYV has worked four continents. VE4BA
has a hobby of blowing filter condensers. VE4IH hag been
building a transmitter for Gravelbourg College. VE4GR
reports seven new hams and an amateur radio eclub in
Saskatoon.

Traffic: VE4BB 33, VE4CV 26, VE4BA 18, VE4IH 13,
VE4GR 12, VE4AV 4, VE4AT 2, VE4CC 2,

QST for
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past winter increased to a point where it

compared in international significance
and national utility with the overloaded higher
frequency bands which have been forced to carry
the heavy amateur international communication
for the past six years. Relief has come to the
higher frequencies in some degree because of this
increased low frequency activity, but it has also
brought about increased QRM in the 3500 ke.
band which reduces its usefulness as an internal
local distance band.

Apparently appreciating this, the N.V.LR,,
which in the pust has been denied use of the
1.75-me. region, has farsightedly applied for the
opening up of this band, just as other national
amateur societies have and are obtaining use of
3500 ke. Where the latter has already been done,
the next step for amateéurs in those countries not
vet permitting their use of 1750 ke. is an obvious
one: acquisition of the right to operate in all our
amateur bands, the lower frequencies as well as
our jealously guarded higher ones.

This has two effects, First, of course, it opens
up additional highly useful frequency ranges for
amateur contact. Second, it solidifies our inter-
national position with regard to legislative and
regulatory conferences, since it shows we make
use of and require all of the frequency assignments
now reserved for us under the terms of the
Washington Convention. Moral: Obtain and use
every amateur band.

Formation of a Rag-chewing Club of Europe
last fall has already resulted in a great deal of
continental interest and an increase in the
amount of friendly conversation at each QSO.
President of the organization is K. 8. Sainio,
OH2NM; secretary, Willy Blaschek, UO3WB;

Q'CTIVITY on the 3.5-me. band during the

and official announcer and organizer, C. A.
Gehrels, PAOQQ.

There are several changes and corrections to
be made to the list of QSL Forwarding Bureaus

FIELD DAY IN AUSTRALIA!
The Victorian Division turns out en masse, and here is
the party which found the hidden transmitter. Wm. Won-
der, Pres. of the Division, is holding the loop, while Allen

Stow, VK3AS, is about to be hit on the head with a Colum-
bia dry cell. Others unidentified.

of the world which appeared in the February
issue of Q87

George F. K. Ball advises that he is now the
QSL agency for Kenya Colony, and should be
addressed: Gov’t Radio Station, Mombasa,
Kenya Colony, East Africa. His call, by the way,
is VQiMSB.

Cards for Iraq can go either to K. 8. J. Ran-
combe, YI6KR, W/T Station, R.A.F. Diana
North, Iraq, or to . Curtis, YIICD, RAF,
Mosul, Iraq.

The new address for QSL’s and correspondence
of the Experimentating Danish Radioamatorers
is: Box 79, Copenhagen, Denmark,

(Continued on page 70)
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e CALLS

HEARD

S8T2D, EX-ST6HL, 1. E. Hill, 47 (B) Sqdn.,
Royal Air Force, Khartoum, Sudan

14-mg. band (November, 1930)

ctlaa otlow ddwao ddwer ear2l el2b f8ex f8aly f8nkt f8cs
f8pz f8eo I8bf f8fo fAru farhm f8rj f8fem fm8bg fmeor
g2cx g2¢] g2a0 g2vq g2dz g2ma g2ux g2dh g2lz ghml gbyk
gbby gbaf gbje ghqv gdvb gbvm gbta gbgb gbéwt gbhp
gbxn gbup gonf gbrh gbwy gblk géxq gbdh g6zb haf3d jlec
k4kd lulca lu2ea luljm ludde nki ondfe ondiqg ondfp ondjj
ondar ok2si ok3sk oz5a palgf palda pk3bqg pk4aj sulaa
puBrs st2a st2¢ viyb vedaf vk3wx vk3go vk3wl vk2jp vk2yk
vkagk vkSam vp2ara vp3sr vp3rr vposr vilba vq2ty vg3men
vgdere vaderf vqdmsb ve7af vulse wileas wilagt wilake
wlaxc wizse wlaxa wizz wlahx wlasno wimo wlzo wlbje
wlbj wlaxv wlau w2but w2axg w2efo w2ano wlbak wlanu
w2aaw w2rd w2bdh w2ary w2bml w2arb w2tj w2un w2ae
wbd w2sbt w2ajj w3sj wijr wide wdaik wift wibo wija
wchq w8aud wicepe w9adn zsdm zslb zsbu zs2n 286y
guld ztlb zt6s zllaa

7-mo. band

au7ed auTkah celah eudko ear? earl04 f8kwt f8pm f8joz
£8bf fmSrc fm8ide gSpj gbrb g6lh gbgb g6lk hb9%q ondjm
ondgn onZva puOfb tsdsbr vkd4dw vkdrm wibds wigw
w8wk wicf

14-me. band (December, 1930)

etlaa cxlaf d4nrg d4wao d4lrm earl6 fm8ih fnZc f8cs f8ex
f8e0 £8rj g2vq g2ay g2nu g2ki g2lz p2gm g2¢j g2cx ghby
ghay gbml g5qv gbz g6lk gbbp gbnf géwl gbxn gbup gérg
gbrb gbxa gbll gber gbwt hailc luldde luddq luBdy ob3na
oh2o0g on4fq ondjb ondjj onduo ondjc ondde oklau okZop
ok2va ok2si nnlse paUxf paldj paOda paOfp paOmu pklex
pk3bq pylah pylel py2ay py2bf py2bk py?he pylaa pylaz
py9he suBrs vqderf vgdmsb vg3msn vgZba vgbnta vpYsr
vp2sra vpler vsdac ve7ap vk2lr vk2pr vk2es vkixi vk3oe
vk3js vkdaj vkdrj vkSam vuZpn vulps vuZah vulfx wolth
uolfs volem wlzo wlae wlaso wilzs wlaif wibxg wlayf
wibfs wifs w2zg wlcqo w2nd w2and w2bjg w2aoe w2ais
w2buy w2aub wise wibme w3mb waft wlchq widlb wibbt

x4m x9a yileo yill yibkr yi6ht zsBw zslb zsdm zs2n zsby -

=61t 2t6] 2t2b zt2c zt6x ztlr zuba suld zubs zebjm

7-me. band

arffoy auTkac etlaa ct2ac dénkm euZbg eu2kbx euZmsk
en2km euzkme eard6 f8rs f8prw f8wok i8px g2pp g2zp
g5bj haf6b haf3ag hb9q oxxe xondwm ondfe olba(?) sp3oy
ap3ar sp3dr ts4sac wdabt yi6kr vk3wl vkSam vk3uk vsbah
zols zabw

QRA, Kapoela, Southeast Corner of Sudan
14-me. band (Japuary, 1931)— Portable

ctlaa ddrzn f8eo fSex f8swa fBpz f8pm f8tv i8whg f8rj
in2c g2ay g2cj g2kfi g0l g2sw g2vq gbby gbis gbjf gbyk
gbda g6hp gbrb gbrg gbvp gbéxq haf2d haf6b oadj oh3na
ondjb ondfe ondjo ok2c0 ok2ak ok2si palza pk3bq pkdaj
pkdhh pkler un7dd st2¢ sulas sulaq suSrs vk2lr vk2jp
vk2hu vk3oe vk3uk vkSol vk3nm vk5Swr vkSer vkéfy
vk6fm vk7ch veZaf vs7ap vsTal vs7gi vqdere yi6ht yiskr
wlasf wlaln wiafo wibux w2ls w3adz wdft w8afq zeljh
zeljg z81lb zsdm zsby ztlt zi2c zi2e zt6) zubb zZuba

7-me. band

ar8mo au7kal ear08 earl04 iSpz i8ej I8hr i8pm f8wok
fmBeor gbbt kalsl kalza sp3ar pk3bq vk2ts vk3wl vk3bw
vkofy vk6mo vk6fl vu2kh wlaxf wiabl wisz zols 282z zubb

.

14-me. band (February)

ctlaa f8r) f8swa f8pm fn2¢ glay g2vq a5tk s6wy sbnf haf6b
helfg ludoe obb5kz okZva onduu pk4hh sulaq yi6ht yitkr
vq2ty vuZpn wilbw wilrmx w2amb w2ed w2amr w2baf
wigp wéeg wblq wlcko gtl¢ zt6] #sdm 2zsl¢ zobw zeljb
zeljo zebjm

7-me. band

aux2fx ctlew earco f8pm f8pz f8dot fmSBeor g2de g2lz g5by
gblk hb9q illl jldr kalze kalsl kalce kalsu kalpw kalzo
obsk?2 onddj ok2zs palfp pklor pkleo pk3bg ts4sbr vksxk
viSwr vkidq vkshg vktmo vk6il vk6la vkéby vkbow velab
vitkr wimx wlbk wllz w2cuk w2ans w2bti w2azo wiais
wlemr wift wdlm w8ona wlcrj zubw

OM2C8, C. R. Spicer, Agana, Island of Guam,
M. 1.

14,000-ke. band

aulai aulao ce3ch cr7am cren d4yab d4fwe ddabg f8pz
f8ex gbml gSye gbbi gbpy &5vm ludde lu2am 1u9bv lusdj
Tuddg IuBen luBdt oady oadq oad) oh2pp ohsnd oh7nf ohéng
ohZow oh7nb oilco okZag ok2af ok2op ok2zz on4jb ondje
ondhe ondaa ondgn 0z7hs pagqf py2ii py2bn py2az pylqa
pPy2bq splkx smfTyg tidxa uolop uol3wb vebaw vedov vplff
wtecn wbbax w8bwm wBsy wofey wbeje witw w7df wifa
w7dl wigv wibnh wild zubw zuddj zt6x

VKSCX, Alan G. Brown, 8 Mangarra Road,
Canterbury E7, Vicioria, Ausiralic

14-me, band

wlbwa wlmo w2ais w2ajb wZbak wZejx w2jn w2qf wlqn
wibwl w3sj wdakt whbek wbakd wbama woaog wbbax
wtbex whbrv wtbsk wotbto wbébww wiewh wodgg wtdoz
widwi widyv wodzy wbedt wbegh wbeop wbeqb woih
woqv wisa w7kq wibti wlegm wicku widex wighh nelgh
celas ce3ab ctlaa ddabg ear2l f8da fRex f8gdb f8pz f8whg
f8wrg g20x g2vq gdbz gbml ghyg gbrg gbHvp gb6xq helfg
he2im jido jldr jids jldy jlee j2c¢b i2pk j3sa kalem kalel
ktbhl k6dmm kéerh lu¥dy oadj oadt oadz obZ2og ohina
oh7nb ok2ny okZop ok2rm ok2si 0z7t pagjv pagzf ondau
onduu pklex pklhr pk2w] pk3bm pk3bq pkda] pkdbo
pkbaq pylabh st2c st2d sulaq suBrs ve2ac vuZah vu2bg
vuZfx vuZpn vulzx vsdab vetag vsbah vs7ai vaTap xin
xYa xYb xf7e¢ xuZuu xubwa

7-me. band

wlasf wiafv wilben wlbkf wiegf wlch wimx wisz w2abw
w2ans w2az w2boz wlcht wi2gg w2wz wibbb wibes wibfc
w3bhy w3bm w3hy wigh wdwz wizzb wiakg wdalm wdanf
wilt wily waft wirx wdzh wbabk wbafx wbbg wide wfw
wdje whlb whld wims wbdql wdgx wotahk wbalu wbam
whamm wbawy worx wtazh wbbek wbbem wtbht wébkm
wibpw wtbuo wébyb wtbwi wbtbzo wbcaj wbceo wbegm
wbeqz wbero wiesi whesj wbezk wbear woeb weep woiefr
wéele whemk wtew wbgf wbhm woio wiqt wbtm w7acy
widp w7fv w7hm w7jb w7na w7qi wirt wirv wigf wits
wiwq wizzg w8ano w8bau w8baz w8bej w8bky w8bgy
w8cjo w8dfe wBmk w8od wlaxh wlces wlefr widti wieik
wigy w9mi w9um wljl wsq ac3al ac3gb ac3ma ac8ad
acBag ac8hm ac®na ac8t) aclgh ar8idy aulce aulnz aulkab
auTkal ctlaa ctleq ct2ac cvSak daiv d4uan earco ear2l
ear52 earQ4 ear98 earl25 f3och f8eo f8pz fmSeor frear75
gbpa hbSh Wb9q helfg ilev illl jidh jidm jido jldg jldr
j1dv j2wv j3di j5ce kbaja k6boe kBees k6eme kéedd kédmm
k6etf kBexp k7akv k7aml k7ox k7qs kalce kalem kalco
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kalez kaldj kalhp kalbr kaljr kalpw kalsl kalsp kalxa
kalze kadhw kaOpb kn2 omith om2es pkleo pkier pklvh
pkibg pk3pr ve2ep vedbe vetd] vebal vedeo voSme vplws
vu2kh vstiae vsbag vsdac yslx xaulzb xdiabv xf7¢ xha
xwbabd xx3bmd xgs

DES39, Karl Wirtz, Cologne, Hoelderlinstr. 18,
Germany
14-me. band

wlasf wlapg wlafu wlahk wilala wlack wlajm wlakv
wlavl wlaze wladp wibiu wibte wlbnj wlepb wlemx
wicel wlev wilfth wlifu wimo wlmp wiry wlzsy wilwy
wlzy wimk w2bxt w2ku w2bwd w2bk w2gb wlanur w2vo
w2aeo wlbwd w2bjd w2ir w2fd w2cuq wlagq w2id w2bsar
w2bta w2agx w2adp w2aol w2alu w2agg wrs w2ahz w2e¢go
wibaa w2mb wickr wibuy wiajd wdhg wicin wigp wivx
winm w3wx wibg wiabk wide wiok wiet wimm wbad
wT7ek wBadm wBeew wlue wlepe wBcga wiben wihot wibwk
w8ezp wibox wisi whadn widgt wlecz wigv sulck aulai
au2bh au7ch aptjm om2sh em¥uf er7am erfen oxlaf kalce
kailjm kalza k4bpf kikd lu3fa luddgq in9dt omZes pkihh
pylem suloh tf3tp velbl veldq velal veldr vk2xy vkZhg
vk5hg voéme vstae vsbah va7gj vuZah xyibkr zcls zeljg
211fv zlloa zadm ztlt

. 3.5-me. band
wlby w2zk

VK2WD, 48 Arundel St., Forest Lodge, Sydney
7000-ke. band during February and March, 1931
wirg wlkm wlzj wlala wifm wisz w2az w2bmm w2ano
wirk w2ans w2cbw w2eg w2za w3asm w3zk w3aou wilyk
wddo whaot wblq wdbbv wibfl wirj wdbbg wije waqgl
whlb wbms wtdtt wieqj wbuc wtbyb wbbif wéahp wbuz
widri wéeif wodwi wotefq wbew wGbht woemk wbahk
wiibjl wbche wobkm wécul wosf wbedj wbbgs wbibk wiadt
wbbyy wbeep whear wlegh wtbqj wbozk wtexq wbac wbab
wilx wbby wtedt wteqb wbezg wbbqec wbiz wbeze wbap
wholg wbazv wbffp wbedy wbexw wbern wbbdn wbam
wbsa wBahz wbmhbp wbeak wépe wberli wbazh wtdop wbtm
wbbbo wbdev wbdtz wies witd wiks w7gs w7lk wvahp
witt wiafo w7bb w7zzg wipb wikg wikk widf w7dl w7ts
wrkk wsbkp w8baz wBdqyv wBajv wSefp wiadg w8gz
w8ath w8bet wibky w8bnb wimi wiaio wices wlum wlanq
wloj wieta wievd wiecz wyka wigv wieap wiga whesb
wiesn widgz wijl wlarn witl wleng widng wiadn k6dmm
ktdud k6ees kbepw kbeme kbbtr kbvg kbagi kbetf ktied
kéerh k6axk k6erw k6co ktoa k6éene kbtbo k6eog k6diu
kalrt kathr kalsl kalpw kalze kalel kalce kaljm kalag
kainf om2xa pkibq pkicr ear2l vplws vplaw omltb

om2er lefh bklaa kadhw ka9pb ac8go aulnz jses f30eb

G6YL, Miss B. Dunn, Felion, Northumberland

7000-ke. band

wlbri wifm wimx wisz w2sj w3hy wdoe w5bbq whjc whum

1wSlm xw7eff fm8er fm8eor fm8ih fm8jo fm¥mst cnBeis

kalhr kaljr kalpu kalpw kalsl kalza es3jr xoh5an ryda

t3tp yl2el veldu vslab yi6kr aptjm xx3bmd xzsvid xlemy
14,000~ke. band

w3cbv wi3pf cn8jbt cn8mop ve2ac ztlt zubw

Wi1AFU, R. Bassett, and WI1APL, A. Ronealli,
Springficld, Mass.
wiac wbaj(fone) wbam wotde wbec wtek wlhe wbthy woid
witjy wbkx wbln whsa wbud wbul wovh wivq wbvz wbyh
wiyv wbaeo wbhaix woalp wbalw wbama wtaoe whaqj woarl
wbatw wbawa wbawz wbbam wbbax wobek wibdf wtbde
wbbgf wbbin wbbjec wobif wtblp wbbsv wtbto wbbve wibvy
wbbvz wibyb wbbys wtbyz wbbze wtbzd wticar wobeed
whcgx wbeht wbell wbein wieix wbhcle whepm wbes] wteuh
wleul weum woewt woeyr woezz whdak wodbt wédeg
wbdev . wtder widgg wbdhd wodhp wédmn wédon wodoz
widp] wtdtj wbdtz widui widwi wbdyv wodyz widad
widzm wtieak wbeam wbeaq wiecn wbeeb wbeep wbeii wiejo
wiejh whelec wBemd wtiemk wteop wbere woers wiete wheug

- wbeup wbexq wbeye wbeyj, wbezk wbzzg w7cs w7dp w7l

w7id w7kz w7ek w7le wimx w7na w7nm w7pr wigf wign
wiqy wisg wiub wivk w7vn w7wf w7wl wrash w7aax
wiacq wiadt wiafl w7afo w7ait wlame w7anj w7ans w7aul
w7awd w7awv acSge b7xbx b7zk ctlaa ctlbx ctlew ct2ac
ct2on emiby cmloe cm2bt em2sh em2wa om2wd em2xd
em?2j emdex emdfe cm8yb on? en8mb cnsrux ewZjt exlak
ceZab ce3ch ce3dg diaasp dduhm diwer eisb eife ear2l ears3?
eard8_ear116. earl36 earl37 erearl49 ereari f2iz f8ag f8da
f8ej fleo f8eq f3ex f8hr fijd 3ol f8pz f8tv f8pv f8xd f8btr
f8eyn {8kwt f8swa {8whe fmSer fm¥cfr fgpm fth g2ao g2ay
22by g2¢j g2dh gip g2lz g2nu g2sw g2vq g5bj ghiby gdis
g5le ghml gbpl gSsy ghvim g5yg gbax gbbd abbr gbgx g6nf
&b6pa g6gb gbrb gbrg gbsb gbvp g6wn géwt gbwy gbxq helfg
haf2d hh7c hvbx kmd kfrs kfus kialk kerh kxsm luZea
ludde lu4da luSac nnlbx njZpa ni8mre ni8smi 0c2?f oh7tb
ondau ondea ondgn onthe ondja ondjb ondjj ondro ondeaa
oadj ondv oadz pagemd pasfb pusgg pasefl padqf pylba
pylaw pyleg pylem py2az pxr pxbb spiar ss2ap tglas
ti2hv uolfh velab velad velah velax velaz velbr velco
veleo velda veldr veldw ve2ac ve2bb vedaw ve3ay velco
vesdd velddr vesgt vesgx vejhu ve3ll veSmt ve3oc vedai
veibo veibq vetbu vetev veidj veddk veddl veddt veddu
veded vedfx vedgp vedgy vedgu vedgy vedhy vedac vedal
vehao vehef veden vebeg xlaa xlaf xlge x4m x5bo xf7¢ xf76
xf8qp xVa vkixi vn2bg voSz vofae vofan voSme zllan
zllap zlifu zi2gh 2i2pg zbiaj zldba zslp zsdm zebu 286y zblt
zt2¢ zt5w zuld zubn 55k rxlaa eahxnn daiv {8pz fs$tu

Wa2BWG, R. J. Mahler, 152 So.
Poughkeepsie, N. Y.
3500-ke. phone band
wlauy wiber wigw w2asq w2aoe w2brw w2gj w3aex wialz .
wiavy wi3bac wibqj w300 wial wianv wihn widpw wdmu
wive wduk wdair wiapw wbdawg wSbie wbkx whbpp wHhn
wBabf wbbum wene woovk wSajh wsape w8bae wsbok
w3buv w8opk wacul w8cza w8edy wiiv wirl waxz widtp
wiedw wigeo wifke wietd velax

rand Ave.,

OH20G, Frans Mikeld, Voasank. 3, Helsinki,
Suomi (Finland)
14,000-ko. band

apbim ausat cn8mep endmb etlac ctiad celab exl1fb fm8mst
fm8er fm8eor fm8th fm8bg fm8le fmStui fm8lav fm3ih
fmshs fmBrgb fm8gke fm8smu fmBrit kalem lulea hi2az
liide Juddh lu8dy [u8dj luddt pklex pk3bq pk4ih pkdaj
pylaw pylel pylem pylah py2ba py2bf py2bg py2ay py2ad
pyYas py9ab rbx rvig suSrs sulaq suSwy st6hl stle st2d
veZeo velou vebaw vk2hm vk2he vk2hb vk2hv vk2hu
vk2jz vk2fx vk2lr vk3bb vk3qe vk3gx vk3ge vk3xi vk3ib
vk3ex vk3wl vkSbm vkéfm voS8me vq3wx valdab vs7ap
vuZzx vuZkt vulas vuZah vu2dr wiaed wiae wiakr wimo
wibwa wiaqd wlaze wledx wlaav wlig wiasf w2cko wibkt
w2qt w2jm wiZejx wlasg wZecj widbuv wikz xwsl wdaev
wiaf wBadm w8fz wBadm xglhi xpa0jv xpaOnf yk2xx yillm
yitht yi6de yitkr zlian zllar z12ga zl2gh 212bx zl2bg »12dn
zl2gs zlicp zllfe zlifw zl3as

WVYABH, Edwin Lofquist, S. S. San Gabriel
(WACF), Between Los Angeles, Calif., and Balboa,
Canal Zone
7000-ke. band

om2wa cm2xa em8yb cplaa eart f8xd kb6aja k6db kidmm
k6bvp k7adt lulez nnlnic nnlnng rxlas rxipan ve3by vedef
veibg vedov xld x50 zlilfe «L20] zL4bt wlaso wlaxx
wibff wleg wlemz wlepg wlerp wldw wlej wihb wlhz
wimk wikm wivs wlzz w2abp wlae w2afr w2akl w2alf
wlalu wZama w2atz w2avi w2azo w2azq w2bep w2bdr
w2bgr w2bjm w2bod w2Zbor wibpv w2bag w2bvx w2bwx
woel w2efu w2ckw w2el w2ehn wiete w2etw w2ewk wlezf
widb w2dn w2kt w2ku w2qn w3ner w3aig wiaiz wiagk
wibat wibgg wibip wibke w3bkk wiblu w3bw wi3cic
w3gr wdjim w3op wiri wizk wiaa wiaak wdabs wizby
wiadd wdael wdanev wdagb wdaht wdajs wias] wddp
(Clontinued on page 86)

June, 1931
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The Publishers of QST assume no responsibility for statements made herein by correspondents.

The Right Idea

75 Proctor St., Salem, Ma.ss
Editor, QST:

I have been a member of the A.R.R.L_. f
years, and ever since | can remember frios
space reserved for correspondence in Q87 is taken
up with the opinion of one amateur as to the poor
operating of another. Thousands of words have
been written concerning the fellow who makes
long CQ calls; the fellow who says “R R, pls rpt
all,” ete. It would seem that by this time those
who would benefit by the criticism of other opera-~
tors would have learned good operating procedure.

True enough, some operators are good, some
fair, some poor; but what does it all matter after
all if the real things that count, such ag d.c. notes,
steady transmitters and lawful frequency limits
are obtained and observed through the excellent
instruction and advice given by the technical
staff of QST?

In the commercial game, we have our “lds”
and all the things to irritate us that the amateur
has to contend with. But in our case, poor operat-
ing means loss of time, and loss of time means loss
of money. But even so, one should and can control
one's self in spite of fhese minor things, which
after all mean so little and which can malke all the
difference hetween & peaceful state of mind and a
nervous wreck. I have seen radio men throw
phones through windows, heave a receiver half
way across a room and do most everything but
froth at the mouth when working with another
operator who did not know quite as much as they
did. But it didn’t get them anything,

Very few of us find time so valuable that we
can’t spend a little of it in smoothing over dif-
ficulties that occur when one radio station works
another. Then again, the main reason for this let-
ter is to try to make the gang see that space al-
lotted for correspondence in QST is too valuable
to be used in criticizing others. Let our cor-
respondence be constructive rather than de-
structive.

— W. L. Holl, WSL, Ex-W1BMS

The AB6 Flight
Dayton, Ohio

Editor, QST:

Thanks to the radio amateurs, our trip to
Miami, Florida, and return was highly successful.
We have received many very interesting and very
valuable reports from amateurs all over the

country. We also worked quite a number of ama-
teur stations along the route.
We have been unable to make a complete list of

" all of thege stations for you up to the present time,
"but, we have fond hopes of sending you a complete

story of both of these long trips with extracts from
the logs showing the stations worked and heard
and with photographs of the airplanes, equip-
ment, and the personnel.
”I‘hankmg you again for your and the amateur
coperation in general, I am
v Tom C. Rives, Capiain, Signal Corps,
Qfficer in Charge

The Solar Cycle

Wakotipa, Botemans Road,
Gladesville, N. 8. W., Australia

Editor, QST:

Re sunspot influence on radio communication
and the eleven-year cycle of variation (Feb. 1930,
QST) it oceurs to me that such variation (if any)
is not directly attributable to solar influence,
but mdlrectly through the eleven-year cycle of
change in the earth’s magnetic field.

It seems conclusive that electromagnetic waves
should be influenced by changes in the magnetic
field through which they travel, and a good case
seems to be made out by considering some of the
other variations in terrestrial magnetism:

1. The 960-year cycle.

2. The 11-year cycle.

3. The annual variation.

4. The daily variation.

5. Variations due to magnetic storms, aurora
borealis, aurora australis, ete.

Leaving the 960-year cycle to subsequent
generations (hil) it is now generally conceded that
there is an eleven-year cycle of variation in
phenomena relating to radio communication,
while the annual and daily variations and those
due to magnetic storms, aurora digplays, ete., are
common knowledge. I do not know if any research
has been carried out on these lines, but would sug-
gest that it is most desirable to endeavor to relate
the two.

Observations in terrestrial magnetism date
hack to 1580. Aceurate forecasts are possible, and
if any relation can be established: it, should prove
most helpful. This is no job for-an individual, but
for a large number of experimenters collaborating
with magnetic observatories, and I would suggest
this as a problem for the Experimenters’ Section.

~ T, R. W. Biesbley, VK2TW
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Single hole
mounting

One-piece
anode

Vent-metal
enclosed

Dull Nickel
Can

MInCy-pasS.

1931 witnesses the definite triumph of the SPRAGUE
{NVERTED TYPE ELECTROLYTIC CONDENSER which
is now specified by most of the leading radio fact .
producing the largest volume of radio receivers absorbed by
the American public.

No other device can compare with the SPRAGUE CON-
DENSER for efficiency, y and perf in the
perfecting of the Filter Circuit. Produced with absolute uni-
formity, Sprague condensers are specified by those who
seek maximum efficiency.

Write for illustrated booklet, diagrams, etc.
Department

SPRAGUE SPECIALTIES COMPANY
‘North Adams, Mass.

Bay You Saw It in Q8T - I§ Identifies You and Helps QST

Small
Space

High
Capacity

High
Voltage

Self-
Healing
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Jewell Radio Company
POWER “'Fics"" A SPECIALTY

SUPPLIES
Exclusive Eastern Distributors for

PURADYNE PRODUCTS

Reg. U.S. Pat. Off.

PURADYNE P.F. 50 power transformer 3000V, c.t.
500 watts in case with stand-off ingulators. . . .$16.00
PURADYNE P.F, 250 power transformér 1200V C.t.
2-734V, windings, 200 watts. .............un. $4.50
PURADYNE P.F. 245 power transformer 750V. o,
",‘rnV at 16 amps. 214V, at 6 amps, and 5V. ¢, tS 150
PURADYNE 280 power transformer 600V. c.t. 2 /§V
114V, 8V, 100 watt8 .....vviiinvsannanenen
PURADYNE 250-mil choke 20 Henrys 110 ohms d .C.
resistance in metal case with stand-off msula;%ogs

PURADYNE 30-Henry 125.mil choke 250 ohms d. c
resiStance. « v v iarr it $1.

PURADYNE 30-Henry double choke as above...$1 75

PURADYNE: Filament transiormers 10,000V. insula-
tion in metal cases with stand-off insulators:

214V, 12 amps. for 866s. .. .......co0iaan $3.50
714V, — 6 amps. for 210s, 250s, 2818........... $3.50
10V. — 714 amps, for 203As, 211s, 852s, 860s, 84,5;21 00
12V. — 10 amps. for 2044s, 212Ds. . ... ..ot $4.50
Special Filament Transformers 2-714V. ct.-4
amps. each. .. ... i it $4.00
PURADYNE .002, .006 — 60Q00V. plate blocking con-
densers with stand-off insulators............. $.75
WESTERN ELECTRIC 1 mfd. condenser 21AA 75$0V
F T T
ACME Parvolt 2 mid. 1000V. working, unmnunted
condensers but sealed in paraffin, guaranteed... .$.7!

FARRAND 1 mfd. condensers 400V............ 8.20
PURADYNE guaranteed transmitting filter con-
densers metal cased . with stand-off insulators. All
condensers rated at continuous working voltage:
Ca_pacéty 1000 volts 1500 volts 2000 valts
1 mfd.

$1.25 $2.00 .00
2 mfd. 2.00 3.00 5.00
3 mfd. 2.50 3.50 6.50
4 mfd. 3.25 5.50 9.00

PURADYNE 200 watt center-tapped transmitting
gridleaks in metal case with stand-off insulators:

5,000 ohms $1.75 20,000 ohms $2 50
10,000 2.00 30,000 2.75
15,000 2.25 50, ,000 3.75

OHMITE 150 watt gridleaks — 5000; 10,000 ohms;
11,000 ohms; 16,000 ohms; 17,000 ohms, each...75¢c

PURADYNE mike transformers — guaranteed — neat
metal case single button $1.75 — double button $3.50

PURADYNE mike stands: Table model $2.50; floor
model adjustable to 80 inches................ $5.00

NOTE: Jewell absolutely carries the most complete
line of power amplifiers and public address systems.
Send for literature.

LAST MINUTE BARGAINS
PURADYNE guaranteed 866s extra heavy nlax;lgr:)ts
THORDARSON 210 power pack complete to sv;g}&{.

.00

EVEREADY Raytheon Photo Electric Cells. ...$15.00
OQHMITE 245 tapped voltage divider 18,000 ohine, $.50
OHMITE 210 tapped voltage divider 42,000 ohms.

$1.50
PURADYNE Condenser Block, 4-4-4-2 Mfd. 1000
Volts, working for 250 P. P. Packs.............. $5.00

We Can Get Anything—At Jewell's Prices—Ask For It

Include posiage with all orders and 20% deposit
against C.Q.D. shipmenis

Jewell Radio Company

58 Vesey St., Dept. S., New York City
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Why Is a Ham?

Editor, QST

Often | am asked just what I get out of ham
radio after putting so much time and money into
it. Well, one ham would hardly ask snother that
question. Ham radio has many thrills for me,
some of which are:

The OW will give you heck for cluttering up
the house with junk.

You will lose lots of sleep and feel like pre-war
next day.

You will find out most of your good ideas are
duds and most of the good ones are old to others.

Lots of good QSO’s will go haywire from fading
or QRN and power leaks, and BCL’s will keep
you guessing.

No receiver or transmitter is good enough and
few of them are finished before they are taken
apart and changed, all of which takes time and
kale.

Oftentimes we give up in disgust and quit cold,
tearing up the whole works. But then when we get
ready to dispose of the parts we feel ourselves
glipping, 8o put them away carefully and start
reading QST with renewed interest to see just
what is the best we can do with parts on hand
and a few new ones, so off we go again — just
can’t quit.

With about six or seven hundred QﬁL cards
filed away and seventeen hundred QSO’s under
my belt since 1928 I still don’t know why I am a
ham — but it may be that letters like the dne be-
low coming from one of the boys aboard. the
U. S. 8. Marblehead has somethmg to do with it,

The Sweepstakes certificate from last year for
the State of Missouri on the wall is an induce-

Festus, Mo.

ment for me te stay on for a while, and the hope _
of a good QSO with WIMK'’s new rig will keep~

me on Jonger. Then.of course I must make the
BPL, so guess I will be on for a while.

What keeps the rest of the gang on?
-------- (. Herbert, W9CJB

-

“T. 8. 8. Marblehead, Guantanamo, Cuba
“My dear Mr. Herbert:

‘¢ Although not knowing you personally it does
scem that we pounders of the brass key here
aboard the Marblehead have had the peculiar
pleasure of meeting you often — and it doesn’t
geem at all true that we are separated by some
few thousund miles.

“We sure do want to thank you for all you've
done for us — and those messages answered in a

. ghort period of two and three days where a letter

takes at least twenty to be sent and answered cer-
tainly is a big help to us down here away from
civilization proper. I do hope our little sked can
continue although there are lots of times business
will interfere with pleasure. How do you like the
idea of a sked with a floating station — seems a
bit funny doesn’t it?

“Unfortunately I'm not so hot at pounding a
key or receiving for that matter but I manage to
keep along with you at times when I find the op-
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“PYREX” is atrade-
mark and indicates
manufacture by.
CorningGlass Works,
Corning, N. Y.

ow

Ready

A new practical

PYREX

Entering
Insulator

for amateur use

ERE is a new in-

4. sulator designed spe-
cifically for hams. Two
four-inch bowls and a
solid brass rod make it
easy to handle and in-
stall. The high volume and surface
resistance and low power loss of
PYREX electrical glass result in
clearer signals and better distance,
particularly under adverse conditions.

Inexpensive, sturdy — the new PY-
REX insulator comes to you ready
for work. It is equipped with jam
nuts, gaskets, and washers. The
brass rod, solid for easy drilling, is
threaded except for 3’ in the center.
In two sizes No. 67104 with 15" rod
— $2.20, No. 67105 with 20" rod —
$2.30. A folder describing this new
insulator in greater detail will be sent
to you on request. Dept. F68 Corning
Glass Works, Corning, N. Y.
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“If the assassination
would trammel up the
consequences . . .’

So said Shakespeare. You probably
have the same feeling in milder
form, when vou can’t locate that
copy of QST.

Together with its immediate news

value, a current copy of QST be-

comes one of a series of an impor-
tant file not to be found elsewhere
in the radio field. These facts long
ago convinced us of the desirability
of making available a

QST
Binder

(Holds 12 issues of QST)

Note the wire fasteners.
Unnecessary to mutilate
coptes. Opens and lies flat
in any position.

$1.50 each
postpaid

A binder will keep vour QST always
together and protect them for future use.
And it's a good-looking binder, too.

A.R.R. L.
38 LaSalle Road
West Hartford Connecticut

portunity of getting up to the radio shack and it’s
a pleagure to hear you.
~—Charles H. A. Robr, Ensign, U. 8. N.”

Standard Frequency QRM
Landis, Saskatchewan, Canada

Editor, QST:

In my first Ietter to this column I wish to get
rid of some of the QRN that is buzzing around
the insulation between my ears by registering a
healthy kick against the amount of unnecessary
QRM during Standard Frequency Transmissions.
Why is it that somebody has to pick that particu-
lar time and frequency to start tuning up & ce-
ment-mixer with a 25-cycle note that covers 50
kilocycles, or to start a CQ endurance contest?

~ And it might not be out of place to ask why it

should be possible to tune on past the final trans-
mission and find a dozen or more amateurs pound-
ing blissfully away, when it might be to their
advantage to be calibrating a monitor box or fre-
queney meter about that time.

The men who transmit these standard fre-
quency schedules are not doing it for amusement,
but for the benefit of amateur radio and radio
amateurs, who would do well to show their ap-
preciation by using them, or ai, teast allowi ing oth-
ers to do 50 by operatmg on some other froquencv
while the transmissions are op. The writer in his
ignorance in the past may have been guilty of this
offense, but now and herex when the trans-
missions are on here is one amateur who is
listening.

Come on gang! Let’s codperate by reading the
standard frequency news each month and apply-
ing its information, or pointing it out to the fellow
who doesn’t read it. For those who won’t read it,
the Wouff Hong is the only remedy.

— A. R. Bock, VE4/HD

CQ:DX

103 Meadowbrook Road, West Hartford, Conn.
Editor, QST

Somewhat diffidently, in view of the strong talk
in your correspondence columns, I venture the
suggestion that when a “CQ DX draws replies
from undesired regions the fault lies alfogether
with the maker of so aimless a call. Forethought
would have suggested naming the desired region
ag “foreign,” ‘ European’ or whatever was hid-
den in the calling operator’s mind.

But for that matter, suppose that a “restricted
CQ?” has been called. Even then it seems doubtful
if replies from other regions are proper cause for
wrath. The use of the term “CQ” certainly does
not suggest activity of any consequence. An inter-
ruption can accordingly do little harm and may be
most useful to the answering station.

_ In short, it scems rather presumptuous for the
“CQ" caller to proceed as though he were operat-
ing a shore station and others mere ship stations
subject to his orders. Why not assume that the
other man’s judgment is equal to your own?

~ Robert 8. Kruse
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ermanent Steady Tension!
To Resist Vibration

“What,” said little Rollo, “is that ship doing, standing
on sticks?”

*“That ship,” said Papa, “was badly shaken up by shock
and vibration in a big storm. Thousands of her rivets wete
loosened, making her leak, and will have to be replaced.”
“But,” persisted little Rollo, “why didn’t she sink ?”

“Well, you see, Rollo,” said Papa, “the engines that
drove her and the pumps that kept her afloat were bolted
fast and #hey didn’t come loose. Tension kept them tight.”

*

THE CARDWELL MIDWAY

Condenser is necessarily light in construction to meet the tequire-
ments for which it was intended, but it is assembled like fine
machinery, with watch-like precision. Every sturdy cap-screw and
stud is held immovably in place by zension and the tenacious grip
of lock washers biting into brass and aluminum. Only deliberate
tampering will loosen this assembly; vibration, shocks and tem-
perature changes—never.

Such construction is expensive, but all CARDWELL condensers
are manufactured with a conscientious regard for ruggedness and
strength, and no expedient sacrificing these qualities to cheapness
will ever be employed.

. . . LIGHT . . . \‘* COMPACT . . .. 'STRONG . . .

cADWELL  MIDSGWAY  coNpeNsERrs

FEATHER

WEKSHT

7 Receiving Sizes 26 to 365 mmifds., . . . . . List $2,10 to $3.00
6 Transmitting Sizes 22 to 150 mmids. . . . . List $2.60 to $5.50
Rotor and stator plates of transmitting condensers have edges well-
rounded and are highly polished overall. They are suitable for transmit-
ters using up to 75 watt tubes. Actual airgap .070".

.

Many sizes and models ot transmitting condensers for high, -medium
and low power are included in the CARDWELL line, also the famous
CARDWELL taper plate and other receiving condensers,

Send for Literature

THE ALLEN D. CARDWELL MFG. CORP.

83 PROSPECT STREET = BROOKLYN, N. Y. 7
““THE STANDARD OF COMPARISON?”
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J ust published!

The most important
radio book of the year

THE
RADIO

and Sound Motion
Pictures

by James A, Moyer

and Repairing, ete.

flexible, $5.00

tical,

MeGraw-giL
Book coMPANY ‘

descriptions, definitions,

HANDBOOK

Including Television

and John F. Wostrel

Both of the Massachusetts
Diepartment of Education- Au-
thors of Radio Receiving Tubes,
Practical Radio Consiruction

886 pages, 51/3 x 8,
650 illustrations,

ERE at last is a hand-

book that meets the
need for a complete digest
of authoritative radio data,
both theoretical and prac-
in one logically ar-
ranged and thoroughly indexed volume.
From the fundamentals of electricity,
magnetism and electron theory right
down to full details on latest commercial
and industrial applications, this book
covers the whole field of radio, with
design  data,

practical methods, tables and illustrations

in profusion.

Quer 875 pages of latest data on such topics as

— modern transmitters, Piezo crystal, 1009% modulation,

ete.

- commercial and amateur short-wave receivers and

transmitters, Kennelly-Heaviside layer, etc.

------ marine radio equipment, auto alarm, etc.
— automobile radio sets

- all latest tubes, photo-electric cells
- television and sound motion pictures, etc., etc.

See this book 10 days FREE
Send this coupon

[ = m e e = 1

McGRAW-HILL FREE EXAMINATION COUPON

McGraw-Hill Book Company, Inc.
370 Seventh Avenue, New York

You may send me Moyer and Wostrel — Radio Hand-

hook, postpaid, for 10 davs’ frze examipation. 1 agree to
remit $5.00 in 10 days or return the book,

Name,. ..ot iiinninnnnnsns

Home Address
CiyandSiale. ..o vttty
PUSIHION. « o vv i st i iai i e i

Name of ComPany. .o vs oo vevvnnerinsnnnns QST-6-31
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Calls Heard

431 E Willow (zrove Ave., Chestnut Hill, Pa.
Editor, @ST:

Some months ago QST informed ifs readers
that it would cease to publish “Calls Heard.”
Subsequently, a strenuous objection obliged the
reinstatement of this department.

Quite obviously it would be impossible for QST
to publish all the ** Calls Heard " reports and have
any room left for the rest of the magazine. Also,
those lists that are published, espeeially from for-
eign sources, must of necessity be antiquated to
the extent of possibly four or five months so that
when a station is reported from some distant
corner of the globe through this medium the oper-
ator would more than likely have changed ad-
justments — not to say bands — and the report
would be of little value other than to pride. Re-
ports of signals alone, without actual contact, do
not help the WAC business.

Tt seems to me —and I like my DX agmuch as
anybody — that the pages of QST are much too
valuable to give space in them to a subject that
can be of so little value. Would not the pages so
used be just the place for those technical articles
that a number of the gang have been requesting?
What are the arguments?

- John B. Morgan Znd, WSQP

Random Thoughts from the Orient

Tebing Tinggi, Sumatra, D. E, L
Editor, QST

I haven't missed a copy of UST for eight years.
Have just received the January issue and wish to
state that I still derive the same big kick as upon
receiving the first few issues. At present I am de-

tained at the hospital with one of the tropical
maladies and the ole @87 has done me more good
than all the pills and hypodermics.

As I now have time to think of ham radio in the
past [ am pleased to note many pleagant changes,
such as the splendid codperation between the
code man and the 'phone man. In the old days the
code man regarded the 'phone man ag just a little
better than a BCL. One need not investigate far
now to see that this is no longer true, No necessity
for different clubs any more.

The editorial ag of January, stating an in-
erease of 2165 amateurs in the states alone,
is-very wgratifying. I bhelieve we could wisely
choose the slogan “In Increased Numbers We .
Survive.”

Among the greatest pleasures I have experi-
enced in ham radio ig that of helping new men get
started. I have always found them appreciative
and they remain the strongest of friends.

ST should be praised for the Handbook, be-
ginners’ code practice, and the little booklet
“How to Become a Radio Amateur.” Never hag
there been so much information available for the
beginner.

Am anticipating QSO’s with the W gang before
my return.

— Wayland M. Groves, WsNW
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Other Allen-Bradley
Radio Produﬁgts

Bradleyunits are solid molded
resistors, made in five sizes with
ar withoyt tinned leads. They
are color coded to meet any
manvfacturer’s specifications.

Bradley Suppressors for radio
equipped cars are used by lead:
ing car manvufacturers and
make shielded ignition cables
unni y for good recepti

The Bradleyometer
Assembled by automatic machinery
to produce any performance curve!

Manvufacturing facilities in the Allen-Bradley plant keep
pace with the ropidly increasing demand for the new
Bradleyometer.

The Bradleyometer is a “stepped” potentiometer of
about fifty steps and comprises a series of resistance
disks. The resistance value of each step is separately con-
trolled and the total number of disks are assembled by
auvtomatic machinery to conform with the Resistance-
Rotation curve as specified by any manufacturer.

Bradleyometers are used extensively for volume con-
trols, tone controls, mixer controls, attenuators, and in
connection with telephone equipment, public address
systems, radio receivers, phonographs, etc. Write for
technical data today.

Allen-Bradley Co.
108 W. Greenfield Ave. Milwaukee. Wisconsin

Tvpe A. Sungle
eter

Type AA_ Dodble
Bradleyometer

Type AAA Trple
Bradleyometer

Prodéuc
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RCA TUBES
e UX280

. 82°

Uxas8t........ $2.95 UY227........ 75¢c
UX210........ 420 1UX250........$3.60
UY224........ 1.20 UX245........ 84c

At these new sensationally low prices on brand new
RCA tubes— you can afford to buy the best. Guar-
anteed both by us and the Radio Corporation of
America.

ZOLUMBIA POWER TRANSFORMERS

Tvpe Wattage Quibut voltage Filament volloges Price
A 200 o()()—()—oon 7% ctand 734 ct $3.75
B 250 750 4.95
C 350 IOKJ(F()- 10()0 6.25
D 500 1500-0-1500 9.50
E 750 '(,0()—0—2()00 i3.00
¥ 250 0-750 F¥%ctand 7 ct 5.75

FILAMENT TRANSFORMERS An efficient sturdily con-
strncted job. All szcondaries &ntnrtappcd Mounted Deduct
10% from these prices if no ccxitertap is

Voltages Waits ?‘3 Walls 50 Waits
314 1.25 $1.95 2.5
. 138 L.95 3.25

i - > s
V3 and 73 - 2,25 3.95

10 L Leas 3.40
MICROPHONE TRANSFORMER: For double-button
micm{)honcs May also he used for single button microphones.
Excelient quality, Speci $1.40
RCA VICTOR Yower transformers. 150 Watts. Just the job
for that 245 push- émll transxmttm‘. Supphcs—-— 750 Volts
centestapped, 234 «t, S ct, and 234, 114, and 134 Volts. .. .§2.25
COLUMBIA TRANSMITTING FILTER CONDENSERS:
NEW — 1500-Volt and 2000-Volt sizes are now manufactured
with large stand-off insulators. [Other sizes use slightly smaller
standoffs, Sold with an absolute replacement guarantee, Note

the low prices.
WORKING VOLTAGES

(& apaaly 700 DC 1000 DC 1500 DG 2000 I;C
mid $1.18 §1.50 $2.40 $3.90
1 .75 2.40 3.85 0.40

95 90 0.85 10.50
(vENERAL ELECTRIG 30 Henry, 150 Mill chokes, Very
neat, black finish. . .. .. oo e $1.50
’ESTERN ELECTRIC: 1000 Volt 1 mfd condensers. .. 75¢
GRID AKS: Hardwick Hindle, wire wound — for all
tubes up to 250 watts. 10,000 Ohms, 17 x 6" -~ 95¢; 5000 Ohm
------- 65c. Kroblack 50 Watt, 50,000 Ohm — 75¢.

(;OLUMBIA 30 Henry, 200 Mill chokes. Very rugged.
‘mpcclallv paHced . ., e e i e S§.50
COLUMBIA: 36 Henry, 120 Mill chokes. Mounted . . |.$1.30

Qur new catclog of bargains is Free. Send for it.
Immediate Service Terms: Cash or C.0.D.

COLUMBIA SPECIALTY CO.
926 Westchester Avenue Wew York Gity
Please nole our new address!

FIRST QUALITY QUARTZ CRYS'I.‘ALS
Snien?ﬁully Prepared for Power and Un d
are sections, (close fo your I 78 lied
1yromptlu at the fullowing prices:

40-75 IMELEIS.. ... rivruinnnverenaarseasonenns $17.50
75-100 meters. . . vee
100-200 meters.............
200-600 meters. ... .
iin. Tested blapks, 200-400, 400-600 meter .
Dustproof Bakelite TAOUALES. L . vvennennsnnninns
(A Calibration furnished with eackh ugutal)
of any i1 made to order
{ Charges for grinding to eract frequencied given on reques:)
J. T. Rooney, B. Sc., 4 Calumet Bldg., Buffalo, New York

**A ploneer crystal grinder™”

SEE PAGE 85

for information you have long
wanted to complete your back
copy files.

Many of these copies will not be
available six months from now.

Act promptly!

L.A.R.U. News
{Continued Jfrom page 59)

The QSL address for Switzerland is: Swiss
QSL-Service, Postiach, Berne 14, Switzerland.

Last summer we learned that joyful news had
reached the ears of Czechoslovakian amateurs.
The Ministry of Posts and Telegraphs had
lifted the ban on amateur radio stations and
begun to grant permits for their operation.
Then we learned that four, then seven, finally
thirteen stations had been licensed. Now comes

J1DM, OWNED BY SEIICHIRO HANDA, 56
KITAMISUJI, ASAKUSA, TOKYO, JAPAN

Under cover since 1928, this station has becn licensed
since last October for both c.av. and ’phone. Power is 20
watts to one UX-210 in t.g.t.p. A Type *50 tube and Heis-
ing modulation provide telephony.

All continents have been worked by the 1 7—w,ar ald
operator, who is one of the youngest umateurs in Japan,
and a committee-man of the J.A.R.L. He is commendably
endeavoring to gromot(_ better diplomatic relations be-
tween Japan an other countries, and his L{xnnc:pal wish
is that message-handling were permitted to Japanese
amateurs.

a statement by Assistant Trade Commissioner
Sam E. Woods, Prague, Czechoslovakia, that
“not much interest has been manifested, how-
ever, and to date only 14 permits have been
issued.”” What can we make of that? Have we

only a few amateurs among our Czech friends, or

would they just as soon work without licenses?

Belgian Report
By Paul de Neck, Pres. Reseau Belge

The beginning of the year was very bad indeed
with regard to wave propagation on all bands.
Except for a few short intervals during which a
very few of the more powerful North American
stutions could be worked, all of the traffic was
reduced to inter-European contacts on the 7-me.
band.
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ALUMINUM PANELS
Cut to size
1/16” thick....c.0s +..7/10c sq. in.
3/327 thick. . .
1787 thick..
3/16" thick. . .

SPECIAL SHIELD CAN
87 x 6 x 9", gpecial, . e
77 x 8" x 14", gpedial. . e
Write for special prices on
meny other sizes

NEW — Filament Transformer.
Has 3 separate 7 ¥-v. C.T, windings for

7he Home of RADIOv——-l
45 VESEY STREET

NEW YORK

SPECIAL FILAMENT TRANS-
FORMER 1-714 volt center tapped
at 7 amps. Extra special sp‘?%%

Sangamo Type A.X. Audio
Transformers, 3:1 ratio. List price
$6.00. Extra special price. ...$1.50

COPPER
COIL

crvstal - control | tramsmitters, —ete. INew York’s Headquarters M i

A 9 J ake your own transmitting coils.

Extra spedial price. . .......... §8.50 for Copper tubing transmittinginductance.

mitti S tubin

§l’fdallt 86160 Fllamel%togganlstfgrm]er Trans lttlng Apparatus Inside Dia. 3 /1;:563;' # 154" 5/16"

214 volts, 10 amps. 10,000 volt insula- . .s -

tion. Extra special price-. . . ....$4.35  When in Town Visit Our Store aus % {0 1%
1/ ": 10c 12¢ i7c

Special Filament Transformer, 10 15/8 e 10e

volts, center tapped, 73§ amperes,
Extraspecialprice............. $5.05

CARDWELL

EVERYTHING IN
ACME JEWELL PVREX

- NATIONAL RECTOBULB
GENERAL RADIO

WESTON
SIEMENS CONDENSERS
IN STOCK

Prices per turn

ENERAL RADIO

Gl
MESCO KEYS BRADLEY FLERON AUDIO TRANSFORMERS
Grand cleanup on these high grade THORDARSON Type 285 L — _6-1 Ratio
keys; while they last. No. 101 95¢ ELECTRAD NATIONAL Type 285 D — 2.7-1 Ratio
- No. 103 cither type, each... LYNCH SIGNAL The above are amnong the best known
i 'FLECHTI‘iEIM audio transformers on the market

today. At our special price they ar
areal buy. Only.......0000ens $1.39
DEALERS — {Vrite for our special

AEROVOX oifer in 100 lots

Sangamo G.X. 210 or H.X, 171 Push
Pull Transformer, List price $13.00
pair, Extra special price, per S%af,ré

LEEDS RADIO LABORATORIES
Precision Custom Built Short Wave Receivers
- and Transmitters
This department ,unct‘e' the supervision of the®@Short-Wave
Specialist Jerome Gross, We design, constrict and advise on any
material _for the “Ham’ Broadcasting station.or laboratory,
Write: Jerry Gross for advice on any of your problems.

Announcing a new line of cryétal control 2 and 3 tube low
power trahsmitters and kits and Quartz Crystals. Write
for particulars.

LEEDS 866 Type 214 volt Filament
Mercury Rectifiers

Many new features such as wire mesh filament, etc. Every tube
rectifier tested betore shipment insuring satisfaction. $6 00
Special, each *

AIR GAP SOCKET

The soucket recommended by QST. Due to the great demand for
this socket, we have hnally procured a quantity of them. fdeal
for all short wave work, Stock up on these sockets while 350
they last. Hlustrated in May issue. Special price, each. .. ..

LEEDS Type C-2 Crystal Confrol Transmitter

LEEDS C-2 transmitter kit is supplied completely assembled, but
not wired. (We cansupply these sets wiredand tested toorder). Com-
pletely shielded in a nicely finished aluminum case. 3 Weston milli-
ammetersand 1 antenna meter are supplied. Uses one 210 as crystal
oscillator, one 210 as buffer or doubler and one 210 as neutralized
amplifier. This set can be used very effectively to drive a larger
tube later on, for increased power. We can also supply a similar
transmitter to the above for a 50-watt tube in the output stage.

Write for prices, €ic.
See April QST for 2-tube Crystal Set

FERRANTI
Power Transformers

EXTRA SPECIAL 0FFER$7 95 :97;(’

List price §40 each......

s
‘Lhis transformer is a quality inb pro-
duced by a company making some of the 38
finest radio equipment. The transformer
should not be confused with unknown,
overrated transformers of inferior makes, S
Specifications: .
Primary 110 or 220 volts a.c. 60 cycles
1-1300 volt center tapped 200 M.A., 650 volts each side
1-7.5 volts et -~ 334 amps 1-2,5 volts c.t, — 4 amps
1-7.5 valts ¢,t.— 334 amps 1-1.5 volts c.t, — 2.5 atmps

Total wattage 325 watts
Weight — 1834 1bs. - Size 87 x 6 x 6 14" overall

SPECIAL for this Month ONLY on

~ NATIONAL Short Wave Receivers
D.S.S.W. 5 for use with the new 2 volt tubes; all wired. List

ADDRESS PLAINLY TO AVOID DELAY

SPECIAL PRICE LIST

- r&ﬁéess%ﬁ,;}ixtrl\? spenczil?lApljce ....... . e .0‘$A_418.40
Complete line of Leach Relays in stock ;;ﬁeciai pi-i::e. . atxo - L, Stt‘ allwu'edLlst 3895 3%1“63
PLEASE PRINT YOUR NAME AND WRITE FOR MAIL ORDERS FILLED SAME DAY

10% Cash Must Accompany All C.0.D. Orders
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BUY FROM THE OLDEST
AND MOST CONSISTENT
HAM SUPPLY HOUSE

STROMBERG-CARLSON 250 Watt Power Transformer,
gives 1200 volts c.t., 7.5 for 2-281" s 7 5 for 2—250‘3. 150
volts ¢.t. and 4 volts. No. 1011, § 4.75
THORDAR&()N new T-3202A 250 \Vatt Power Trans-
former, gives 1300 volts c.t., 7.5 volts in two c.t, windings,
2,5 valts at 14 a Cat. No. 1001, § 5.75
THORD. SON T-3321 175 Watt Power Transformer,
gives 1150 volts c.t., 7.5 volts in two c.t. windings and 3 vnlts
Cat. No, 1002,
Same transtormer for 25 cycle use._. Cat. No. 1043 5 75
THORDARSON Sonora Power Transiormer, T-3952, 100
Watts, gives 700 volts c.t., 5 volts for 280 and 2.5 valfs for
7 tubes Cat. No. 1005. § 2.25
Same transformer for 25 cycle use. (at. No. 1048. § 2.75
THORDARSON T-2430A 150 Watt Power Iransformer.
gives 800 volts c.t. at 350 mils and 3 volts atda
Cat. No. 1(106 S 2.75
‘THORDARSON T-3437 100 Watt I'ower ‘Transformer,
Kives 600 volts c.t., 5 volts c.t. at 1 amp., 5 volts, c.t. at 2
amps; and 3 volis ¢.t. at 8 amps. Cat. No. 1046. 3 2.
Same transformer for 25 cycle uge. Cat. No. 1047. $ 3.50
THORDARSON Double Fxlt.cr Chokes, two windings, each
18 henrys, 250 mils, at, No, 1751.'$ 4.75
THORDARSON Double Filter (Jmkcs, two windings, cach
30 henrys, 100 mils. Cat, No. 1768, § 1,95
THORDARSON Smglr Filter Chokes, 25 henrvu. 150 mils.
Cat. No. 1767. 8 2.75
R.C. A Double Filter Chokes, two wmdmgs, each 30 henrys,
1 No. 1760. 8 .75

G at.
("HICA(,O TRANSFORMER CO. Filter Choke, 30 hun‘ys.
0 mils. . No. 1753. § 1.28

R.C.A. UNI-RECTRON Power Supf?ly and 210 Am.
Pllﬁer Delivers 400 volts of D.C, filtered current.
deal for low power transmitter, if dcsl.rcd 210 can

be used as modulator. Less tubes.
Ciat. No. 7252, $7.. 50

AMERICAN Filament Transformers, 2.5 volts c.t. in two
mndmgs at 11 and 3 amps., 3 volts at 3 amps. c.t.
Cat. No. 1252. § 3.25
AMERICAN Filament Transformers, 1 3 volts at 7 amps.,
2 5 vults at 3% a.mps two windings of 5 volts at 2 amps,,
ch — all center-tapped. Cat. No. 1253. $ 2,75
THORDARSON (,ased Audio Transformcrs. 2-1 and 3-1
Cat. Nos. 1542-3, § .95
bIGNAL CORP, “Speed Bug” Keys.
Cat. No. 8034 10,25

AMERICAN 50 Watt Sockets. Cat. No. 8022. § 2.25
AMERICAN Double Button Mlkes 200 chms, will take up
ﬁ) 40 mils per putton, Cat. No. 7001, $19.50

C.A. Power Rheostat, PR- 537 15 amps. For lasrége trans-

"(")‘lti"g'xgﬁb?:; teed Oscillati uyst{aj 43507t 4000
uarantee ating i
K. at. No. 8016, $ 5.25
T.G.T.P. 30 Watt Transmitter with laxgc }ioW( T pack co m-
pletely wired, with Jewell-Mecter, Uses 2-281 and 1-210
tubes, QST spcaﬁcat 0800 Cat. No, 8032. $48 75
BRANDES Superior Z ohm hcadphor{es, ide‘jd for s.w.45

BBIL, Giant Magnetic Unit. at. No. 3276. § 1.75
NEON %% Watt Bulb. at. No. 5060, § .65
DEFOREST 552, 75 Watt Tube. Cat. No. 5039. $24.25

DEFOREST 566 Mc:cu.ry Vapor l‘ube
Cat. No. 5047, § 9.00

KOLSTER K-5 Dynamlic Speaker with 210 power

lifier and **B"’ sufply unit, in console wnlnut
cab net; uses 2-281’s, 1-210 and 1-874 Voltage Re%
ulator Tube. Less tubes. Cat. No. 7525, $11.00

SOVEREIGN (401, 3 vult tube for Sparton, kleartopc
Day-Fan Recmvers. ete, Cat, No. 5077, $ 1.50

DUBILIER 11 % mid. Filter BlocL, 3 mfd at 1000 4at 600
and 4% at 160 volts. at, s 2.50
DUBILIER I’L 571 4 mfd. at 600 D (, Wkg.

o . .25
AEROVOX 7 mfd. Flltu BIOCk mtd. at 1000, 2 at 800

and 3 at 400 volts. Cat, No, 2002, $ 2.00
WES'] I'INGHOUSE 1 mid. 2000 volt Filter Condenser
gl‘({%)wvolt test). Cat, No. 2001, § 3.25

N & CAINE $ mfd, Filter (,ondenser Block, 800
volts, tapped 2t 1, I, { and 5 d e
Same condenser for 25 cycle u; 0. 2070..% 4.25
BROWN & CAINE 83¢ mid. Fllter (‘ondenscr Block, 800
volts, tapped at 1, 1, 2, 2 2, and ¥$ mid. g
Cat. No. 2067. § 3.50

Same condenser for 25 cycle: use Cat. No. 2068, § 4.25
FL ECHT%{)E]I.M Transxm.ttm;z Filter (
§ tage

s7o 1560  36.00 175.00

Please Use Catalogue Numbers
When Ordering

Send For Our Complete Cntaldgue
on Ham Equipment

Aunmc;u SALES COMPANY
Q-44 'W. 18th St. New York City

At the end of Februdry and during March, the
14-me. band grew slowly bétter, and good con-
tacts were had with the antipodes. ZL, VK, TI,
CM, PY and also the extremity of Asia came in
with normal strength all through the day, but
were especially good during the early mornings
and afternoong (G.C.T.). The Belgian hams did
a lot of good work then, and new WAC Club
members were made.

The 8th Annual Meeting of the Reseau Belge
was held at Brussels on the first Sunday in
February. About 70 members were present.
Mr. Kersse, ON4GW of Antwerp, was elected
vice-president, and gave a lecture on the decision
taken by the Council to change the form of our
Society into an official association.

Among the other decisions taken was that
which provided for the introduction of the “QSL
stamps” idea into our forwarding service.
Another provided for placing the membership
fee for foreign members at Belgas: 10 (about
$1.40—C. B. D.).

A very pleasant hamfest with intervals of
movies took place after the meeting and a cordial
vote of thanks was given the Council for their
good work.

The Council decided to start a special R.B.
laboratory, with a crystal control transmitter
which will be capable of sending calibrated
waves. A very well-built frequency meter is
already in service in the hands of its builder, our
Technical Director, Mr. Cosyns, ex-B9. It is
accurate to within one part in 20,000 and is
controlled in part by a special crystal at about
3500 ke, supplemented by & Siemens clock (50
periods). The counter clock is put in rotation by
selected harmonics of the crystal. -

Special recommendations have heen given

members to congtruct their own frequency
meters, and accepted apparatus is calibrated in
our laboratories to an accuracy of one part in 200
for the nominal sum of Belgas: 6.

A special Committee has been formed by the
Minister of Telegraphs to study the question of
the struggle against industrial QRM. Our Presi-
dent, ON4UU, has been chosen as one of the
members.

New or modified legislation is now in prepara-
tion at the P.T.T. The new regulations will in-
clude opening of the 3.5-me. band, Morse certifi-
cates obligatory, also possession of a reliable
frequency meter. Finally (and alas!) maximum
power input to the final stage will be reduced to
50 watts (of course, this doesn’t mean a great
deal. Hil).

British Report
By J. Clarricoats, Hon. Sec. R.S.G.B.

British Empire Radio Week reports began to
arrive during March from nearby stations, but it
is too early yet to even hazard a guess as to the
winner of the B.E.R.U. Trophy. Fred Miles,
G5ML, leads for Great Britain; Earle Turner,
VE2CA, for Canada; H. Morstadt, SULAQ, for
Egypt; N. H. Auret, ZU6W, for South Africa;
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Maximum Power TRANSFER
With Unusual Fidelity at All Audio
Frequencies in the New

THORDARSON PENTODE
OUTPUT TRANSFORMER

The Thordarson T-4843 output transformer is
degigned to couple the new power output pentode
tube to the voice coil of a dynamic speaker. The
turn ratio of the transformer is 30 to 1 and the
impedance ratio is 932 to 1. It is designed so that
the reflected load on the pentode is 8000 ohms
when connected with a speaker whose voice. coil
has an impedance of 8.6 ohms. The size is 214 x 215
x 3 inches high. Weight — 2 pounds. For sale at
all good Parts Dealers.

Q% THORDARSON

Transformer Specialists Since 1895

THORDARSON - ELECTRIC MANUFACTURING COMPANY &80 U5s

FLERON RADIO
AERIAL ACCESSORIES
FROST-RADIO |ua. . @55 i

Why is this new
unit completely

noiseless?

i First, because of the design of
No. 20 the variable contactor used in
Sevis the new FROST-RADIO No.
Controt 20 Series Volume Controls,

which makes two separate and
distinet line contacts, totaling
34", with the resistance element.
Second, because space between
i tarns has been successfully re-
duced to one ten-thousandth of
an inch, permitting the use of
more turns and larger wire. And
third, because contact pressure
has been greatly reduced, elim-

inating cutting and scoring. . .

No. 20 Series The No. 20 Series possesses
Single Control many other advantages. Write
with 4.C us for further details NOW.
CHICAGO TELEPHONE SurPLY CO. .
HERBERT H. FROST, Inc. ! ' g Teedin gy |, -
Sales Division Shislded Lead-in Fire Solid Con- Leadin Wire
General Gffices and Plant: ELKHART, INDIANA The Complete Line From One Source

i TRENTON, ‘M. M. FLERON & SON, Inc. NEW JERSEY
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CX-331

Low Filament Current
and

Voltage Power
Amplifier

Operating Voltages:
Ef 2.0 volts
Eb (max.) 135 volts
Ec — 22.5 volts

A power amplifier suited for battery operated re-
ceivers, The operating filament voltage range is
such that a two volt storage battery can be used to
operate the fi t of CX-331 without a filament
rheostat or resistor. In portable sets when dry cells
are used, a filament voltmeter with an adjustable
rheostat is recommended to maintain proper fila-
ment voltage.

The power output of the CX-331 is 150 milliwatts
which is usually sufficient for loudspeaker operation
in portable sets; and where additional volume is re-
quired, two of these tubes mav be used in pushpull.
When used with CX-330 and CX.332 a high quality
battery operated receiver with low A battery drain
is possible.

E. T. CUNNINGHAM, INC.

A subsidiary of Radio Corporation of America
New York + Chicago 7 San Francisco
Dallas » Atlanta

N 7

and A. M. Rahim, VS7AP, for India and Ceylon.
But we believe our Australian and New Zealand
colleagues have beaten the totals made by all
others, o

The Trophy, if it is won by an overseas station
ag seemy likely, will be forwarded to the Head- "
quariters Executive of the National Society to
which the winner belongs, and they will be asked
to arrange for the presentation. It is felt that the
awarding of such a coveted trophy should be
carried out if possible in the presence of a repre-
sentative gathering of overseas amateurs.

During March considerable activity on 14-mc.
was noted. Qur American friends seem to have
been very fortunate in selecting two of the best
weeks for their International Tests. |

The British 28- and 56-me. tests proved un-
successful, due in the former case to poor condi-
tions, but it is pleasing to record that in spite of
negative results, the interest in wultra high fre-
quency work continues. On March 25th the
London members were given the opportunity of
listening to a lecture by Mr. Eriec Megaw, G6MU,
on the subject of * Ultra High Frequency Oscil-
lations.” Following the lecture Mr. Megaw
demonstrated the transmission and reception of
44-cm. signals. Interested amateurs will find a
copy of the lecture in the May issue of the
T. & K. Bulletin.

Received by amateur radio from the N.V.LR. HQ. and
Traffic Manager through PAOQQ and W2CGV ~
On April 6th the N.V.LR. presided over by its
president, J. Corvier, held its annual meeting in
Amsterdam. Following the official statements on
club activities and section reports, there were
two prineipal questions to consider. The first of
these was concerned with the attitude of the
N.V.LR. in future toward unlicensed members.
After some discussion the members adopted a
resolution giving HQ. full mandate to give all
information concerning unlicensed stations to
any official asking for if. Beginning with July

Dutch Reporl_% :

function for these stations.

The second important question was that of a
possible fusion of the N.V.I.R. with the N.V.V.R,,
the oldest Dutch radio society, which has
chiefly BCL interests in view. After a long dis-
cussion of the proposal of the N.V.V.R., which
provided for amalgamation giving us only the
right of having our own directors to settle our
internal affairs, the members decided not to give
up our name and existence as a society having the
royal consent. A further consideration was our
desire not to abandon relations with the L.A.R.U.
as the Dutch Section. Fusion of the two socie-
ties thus being inadvisable, headquarters were
authorized to negotiate with the N.V.V.R. con-
cerning a federation of Dutch radio societies to
prevent competition and to combine adminis-
trations.

A motion was made and accepted instructing
headquarters to attempt to get the 1750 ke. band
open for Duteh amateur use. After election of the
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Every Amateur Uses
These Forms

¢ ’fme@ss;;

MERBERS CLRREAPONUENCE

MEMBER’S CORRESPONDENCE STATIONERY
One color (black) heading now being used at greatly
reduced cost to members.
Write your radio letters on League stationery —it
identities you.
Lithographed on 814 x 11 heavy bond paper.
100 sheets
250 sheets
500 sheets

Everything that you’ve wanted
in a log is in the Official
A. R. R. L. Log Book

New page design to take care of every operating
need and fulfil the requirements of the new
regulations!

New book form! No more fussing with binders, or
trying to weight down loose sheets when the
breezes blow!

New handy operating hints and log-keeping
suggestions, put where they are always convenient!

@ AMATEUR RADIO STATION LoG 0

THE AMERICAN RADIO RELAY LEAGUE

HEADGUARTERS. WEST HARTFORD. CONN. U 8 A

RADIOGRAM

WE | Heamn.
HE I s pe u
18 e {3 [rome foe weea)

MESSAGES. ROLARKS. EXC.

Eiper ey i'v"vw.&! TR TR

FARTFORD CONN

EIRDLY ADVISE PHESENT STATUS OF THE ORLENTAL TRAPFIC ROUTE HUMNING
PHOM THE EAST COAST T0 THE ORJZNT STOP 18 F3(XL STILL A KENRNH OF
THLS CHAIK QUEKY LATEST ROUTE MANAGERS BULLETIN MAILED 7ODAY 73

E L BATIEY

TOLERE L g SRR

flec!

“ TO S TATION
Sent | “wacoo e, FLrTsamos. B
s .

T O RS ST et

n54 pout | Bp

3/28/3)
i

OFFICIAL A.R.R.L. MESSAGE BLANKS
Most convenient form. Designed by the Communica-
tions Department of the A.R.R.L. Well printed on good
hond paper. Size 834 x 734, Put up in pads of 100 sheets.
One pad postpaid for SSc or three pads for $1.00.

hxssu.l b(.u\:nv wabo o

RAD

IOGRAM

AMERICAN RADIO RELAY LE.AGUE

Lates AL Rl Statron:
Bhona-

YIS MESBAGK W WAS TRANSMITTED FALE OF CHARGE B
AMATEUR RADIS FTATIONS 41 T e AR A Haoie AR AR
AR FE IR R eV RGNS KR STATION

MESSAGE DELIVERY CARDS

Neatest, simplest way to deliver a message to a near-by
town, On U. S. stamped postals 2c each. On plain cards
(for Canada, etc.) 1c each, postpaid.

AMERICAN RADIO RELAY LEAGUE

- N -
= <7 - S —— —~

THERE are 39 pages like the one above, 814"
x 1034”, carefully designed to incorporate
space for all the essential information you want
and need to record about your station’s operation.
Thirty-nine blank pages (backs of the log pages)
to be used for notes, experiments, changes of
equipment, etc., Durable covers of heavy stock
with space for your station call and dates over
which the log entries extend. On the inside covers
and first two pages are complete instructions on
maintaining your log, convenient tabulations of
the most-used Q signals, miscellaneous abbrevia-
tions, operating hints, amateur prefixes and signal-
strength scales. The information you want, always
at your finger-tips.

The new regulations require a log; a well-kept
one identifies your station; a uniform series consti-
tutes a progressive and permanent record.

We honestly believe the new Official A.R.R.L.
Log Book is the best you've ever seen!

40 cents each
Three for $1.00

Postpaid anywhere

+ WEST HARTFORD, CONN,, U, S, A,
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MODULATIOp, by a 15 hamfech which made o glarions cove

the day.

of activity on all bands was noted by Dutch
amateurs, the only exception being 28-me. on
which conditions-were bad enough to discourage
‘all PA’s. No work or results were therefore
reported in this region.

On the 14-me. band conditions are getting
better and better, especially for W, VE, and PY
QS0’s. Some days it has been possible to work
W’s from 1200 to 2300 G.C.T. A number of

&A During the past month an increasing amount
m

MODULATING TUBE MODULATED TUBE

1 Dutch stations participated in the A.R.R.L.
International Contest. Conditions for Asia and

3 55— Qceapia QS(¥s were rather changeable.

METER On the 7-me. band due to QRM from rotten

A¥. CHOKE . :
RF, CHOKE European phone, a.e. and r.a.c. signals, it was

difficult most of the time to work any DX except
. . . for occasional nights and silent mornings when
for dlrect readlng in per- some P’A’s managed to work VK, ZL and the
US.A.
cen t O f fu l l MODULATION |  3.5-me. was often crowded with phone stations,
although there was another kind of activity, too.
S ; . ) The Central Section held its, PA QSO contest,
. @ This new Modulation Meter, Weston | which was quite a success. Thére were plenty of
Model 585.3, nw.olvmg an 'merov?d .adv?nced W’s heard during this month, but only two
construction, gives a continuous indication of | w_pa QS0’s on 3.5-me. were reported.
the percentage of modulation. This is ex-
‘tremely valuable to broadcasting stations and
amateurs in transmission of speech and musie, Finnish Notes
as it furnishes a sin}plc means to .indicate con- Prepared by the SRA.L.
tinuously the effectiveness of station output. )
Model 588 is an instrument of the rectifier
type. Its scale is calibrated in percent of full
modulation of the transmitter. It consists of a
meter and an external box with four binding
posts. Two of these binding posts are con-
nected in the plate circuit of the modulated
tube and the other two to the instrument
which may be placed at any ~convenient loca- ;
tion. The izirculi)t of the ethrnal box is so ar- | Laterin the night one bad to change to the 7-me.
ranged that no direct cuirent passes through | band. South American amateurs have also been
the meter. beard for a long time. o .
‘When ordering, specify the amplitude of the theworthy 18 a contzict .Wﬁ’}‘l ‘hAl.ZA. n
carrier wave or, if this is not known and cannot M:{,mla, . hose station & Blmsh Journa'hst Just
be measured, specify the known D.C. plate visited. Through amateur radio he got in touch
current of the modulated tube in your trans- | With his native country und his family via
mitter. This value is necessary to accurately | OHINI, OH3NA and OH5NG. The journalist
adjust ‘the instrument to your operating | above-mentioned has sent a letter about these
condition. ' © | communications and an account of KAI1ZA to
' the weekly newspaper most widely circulated in

r ! our country, which incident signifies some good
W E S.T O N EL E C T R I C A L publicity for the Finnish amateurs.
- Signals from KA snd OM (QOMITB and

IN STRUMENT CORP ORATION OM2CS) on the 7- and 14-me. bands were very

Newark, N. J. | strong, but on the 7-me. band particularly estab-
: i J lishing communication with the Par Hast nor-

Conditions for March were on the whole ex-
ceedingly good on the 7- and 1f-me. bands, and
the QS0-Contest arranged by the A.R.R.L. hit
the right time. Only a few of the Finnish ama-
teurs took part, but these enjoyed good results.
The U, 8. A, was heard regularly with good
strength early in the afternoons, and the audi-
bility persisted on many a night until midnight.

602 Frelinghuysen Avenue

WESTON ELECTRICAL INST. CORP. mally offers difficulties. Nevertheless, OH2PN has
{02 krelinghuysen Avenue succeeded in contacting Japan on 7-me. using a
Please send me further details regarding the new Weston small re ceiving tube with 5 watts input in his
Modulation Meter, Model 588. transmitter.

NaGMe. . o vteiniiinianssiisnranes Statton. ............. Special ?,ttent.ion is now lr.)ci_ng paid to the 3.5-
o me. band in order to place it in general use, and
Btreet. . ... i et aere the intention is to start regular national work in
[ R LaBtate this band during the coming months.
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| The revised and enlarged
edition of CIRCULAR 507 describing
RESISTORS and RHEOSTATS
for RADIO

1S NOW ready

Write for your copy to-day

WARD LEONARD ELECTRIC CO.

MOUNT VERNON, NEW YORK

HEADQUARTERS| -
for the “HAM” [

The Following [tems are Standard High Quality Merchandise
and are listed cnly during_the month of June at these special
prices. Each article is GUARANTEED and BACKED BY
OUR THIRTY YEARS Reputation of FAIR DEALING.

866 Mercury Vapor Rectifier Tubes $ 4.50
(Standard Makes)

200-Watt 50,000 OHM Bleeder $3.45
Resistor with Mid Tap

Single or Double Button Microphone
Transformer (Made by promi- $3.00
nent manufacturer)

$23 High quality Double-button Micro-
phone, Low-carbon Hiss Flat Response,
70 to 7,000 cycles, special this $11.98
month

ﬂ: 'Phone men will find it to their advantage to I}

communicate their needs to us.
We solicit yonr inquiries,

M&H soobs co.

s 512 Market Street, Phila., Pa, s

~ STAR
MICROPHONE

Double Button

Model
G

See Page 81 This Issue

List Pri $33,00
Special to Amateurs Only $19.50

Gavitt Mfg. Co., Inc.
Brookfield, Mass.
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——YOU CAN BUY—

any of the items offered here or in our catalog with theassuamce
that it will be exactly as described and suitable for “Ham* use.
If you are not completely satisfied you may return the mer-
chandise within five days and have your money returned. Can
anything be fairer? And if you are not already one of our many
safisfied customers, send us a trial order and see what real
service is. W. E, Harrison (W2AVA), Mgr.

And here’s where you save money!

ROYAL HEAVY DUTY TRANSFORMERS
Powerful and sturdy! Carefully constructed of the best materials
Cruaranteed for one year against any defect. Mounted,

2000 and 1500 each side of center-tap, 800 Watts. 28 ’6 1bs. §13.25

1500 and 1000 each sxde of center-tap 375 Watts 19Ths.. .. 59.65
1500 CT, 744 (,T 716 and 236 CT. 7. 14 .$6.45
1200 CT, 7 T, 7% and 2% CT. 200 W. 11 Ih& ...$5.85
Filament: Lompletel elded in metal oont

"8@\/ -12A — $2. 25 LT $2 75. TV — $2. (_T $3.20.
10V-8A — S’Z 95 $3.40, ’/§V—4A & 2‘6\’ 12A—$2 753
CT., $3.20. %

V-IOA and I()V 5A — $4.50; CT., $5.25.
V?Aandl%\-é -— $4.15; CT,, $4.95.
}8 Volt, 3 Amp. (CT) and 7 }ﬁ Volt 3 Amp (Not CT}..83.65
ROYAL 30 Henry, 300 Milliam cre Extra Heavy Chokes. 30
(Ohms. 181bs. — $8.65, 15 H, 300 MA. 75 Ohms. 734 lbs. $§4.15
ACME (,hokes New Open frame mounting, Very neat. 30
Henry, 200 MA, — $3,95 20 Henry, 300 MA. — $3.75

SPECIAL 30 H., 200 MA. Chokes. Very rugged.......... $2.45

Double: Fach section 30 H., 200 MA, ., .7, . 10100000 §4.65
RCA SINGLE, 30 H., 150 MA. 200 ohms, Opan frame. ... . 95¢
RCA DOUBLE. Each section 30 H., 125 MA. Metal-cased, $1.85
G.E. 5 H., 1000 "MA.. 25 Ohms. Metal cased. 111bs........ $2.65
Mounted RE Chokes. 85 MiEERIV .. v vrnrvnernnensonns 35¢c

——JUNE SUPER-SPECIALS

Onlv one Lo a customer Good this month only

E 3%: 1 Audio Transformers...... 85¢
TOB mid., 600 volt Block, Metal case (no cover) ..45¢c
Live Rubber shock absorbing UX sockets, fhree for. . . 10¢

OTHER POWER TRANSFORMERS
ZENITH. Gwes 3¢ Volt CT. 750 Volts for half-wave
rectifier. FB for 210 transmitters 200 Watt, 834 lbs.....$2.35
HEAVY DUTY. Gives 750 CT., 5, 214, 214, and 1% Volta A
husky job for 245 P-P transxmtternr AC get. Shielded. . .$3,50
FRESHMAN, 125 Watt. 734 CT., 7% CT,, and 375 Voqu Also
gives grid bias for 210. Very sturdy. Metal-cased. 7 Ibs..
FILAMENT. 734 Volt, 6 Amp. Unmounted............ $1‘35
RCA VICTOR 150 Watt., bup lies 650 volts ceuter-tapped
214 CT, 214,154,134, and 5 CI. Our Price.......,... 32,
ZENTH ZE-7 Power bupply Delivers 800 Volts of rectified AC
all ready for filtering and filament for 210, 272's and 226's. [n
metal cabinet. Build your AG set or amplifier amund this
supenor unit! Original cartons. Uses 281 tube. Only....$9.25
PUSH-PULL POWER AMPLIFIER KITS
(‘om{.»lete parts fog’% gV‘ALI TY Amplifier including power
i

b[rst stage il also suDDly A B and C to receiver.,
HorUx-245's — $10.75, For UX-250 a5 814 cever
Complete hxgh rade parts for 245 P-P Tr: nsxmtter (@ ]a Nov.
(OST) — $16.95, Pawer Supply alone................. $8.,95

ROYAL PORCELAIN STAND-OFF TNSULATORS
Neatest and best-designed. Rich brown or sparkling white.
Similar to G.R.-— I1lc each. Perdozen...............
ROYAL Microphone Transformers. A quality fransformer
caretully designed to assure faithful reproduction of voice and
music for all purposes. Primary unpedance of 100 ar 200 ohms.
For single button mikes — $2.25. Double button.,.... $3.85
BRISTOL MICROPHONE TRANSFORMERS, Made by the
Bristol Talking Picture Co. For double and single button
mikes. Thisis a real mike transformer. (Not an old telt’phone
induction coil). Every one perfect. Our Special Price. . .$1.95
RCA Pusgh-Pull Input-Output transformer, Metal-cased. . ,$1.65
- PARGON TRANSMITTING FILTER CONDENSERS
Metal-cased with stand-off insulators. Fully guaranteed!

Working Voltage 1Mfd, 2Mfd. - 4Mfd.
1000 Volts DC $1°20 $1.85  $3.10
1500 Volts D , 3.00 5.60
2000 Volts DC 2.85 .25 8.35

First time dt these new low prices, Order Now!
RCA metal-cased 1 , 1000-volt (ondensers ........... 6
POLYMET 8 Mfd., Electrolytxc condensers .
FARADON 2 Mid., 1100-volt working. C
I‘UN(:gOL mcta\-cased 2,2, and 2 Mid., lZSO-volt

.1 » 1000-volt,
DUBILIER .002 Mfd. 6000-volt WORKIN . Mica R
AEROVOX 2500 V. (test) .002 — 90c, 001 005, 00025,

—- 75e. 5000 Volts.002, 001, 005 — $1.09. 00025, .0001 — 94c
WIRE WOUND T, RANSMITTING GRID LEKKS
WARD- LEONARD 10,000 Ohm 6" lon az - 65¢, CT 47, .. .45¢c
ROUA 5000 O 0 W, 39¢. Flectrad 50,000, 25 Watt. . .82c
FLECTRAD 5() OU[) Ohm, 45 MA Bleeder, ‘Mounted, . ... 33.20

GARDWELL 3000 volt transmlttmg 00044 or 00033 — §6.37

Towest prices on all other Cardwell Condensers.

Enameled Aerial Wire. No. 12 ~ 70¢ per 100 feet. No. 14 .50c
H & H Single pole, triple throw gnap swltrheq 35¢
ﬂe‘]ur 2 Amp Rheostats — 22¢. Bakelite 47 \F . 20c

AL DUSTPROOF PLUG-IN C RYSTAL HOLDERS

Verv neat holder. (+.R. plugs. Two for $4.75. Each. 31 45

Imported French Headphone $ets, 4000 ohms. ... ....... 1.25
Hlszhest ?uahtv lUBFg Free 15 -dav replacement, UX-281, Sl 45

280, 245, 171-A, 112-A, 227, 226

RCA No. 80 9uper-hpf intermediate transformers. . ... ..

Centralab 25,000 or 50,000 Ohm Potentiometers. .........

Send NOW f
FREE BiRcAIN BULLETIN

Because of the high cost of handling, we cannot accept orders
under $2.50. Deposit required

HARRISON RADIO CO.

189 Franklin Street Dept. T' New York City

French Report
By Jean Denimal, DX Traffic Mgr. R.E.F.

With the advent of improved propagation
conditions & greater activity’ has been main-
tained by French stations, resulting this month
principally in the making of numerous DX
Q80’s.

F8HA on 7-me. works W regularly, as does
F8FB, who has also worked HC1FG and VK3XI.
F8TG works the world, in addition to being
QSO WICH and W1AXA on 7-me. phone, Ex-
F8LGB worked DX on 14~ and 7-me. as well as
WI1BEZ on 3.5-me. F8PZ also works all over the
world, while F8BJ with 50 watts c.c. does the
same on 14-me. Many of the French amateurs,
by the way, either use or are instal]ing erystal
control. ’

FRCS is contmmng to organize tests on 7-me.
with YS1FM in Salvador. Amateurs hearing this
station are requested to report to FS8CS or Mr.
Alfredo Mejia, Legation of Salvador, 12 Rue
Gallilée, Paris, 16eme.

Other DX stations deserving mention are:
F8EO, F8EJ, and FS8EX. F8PZ accomplished
the rather unusual feat of working LZ5UB,
Bulgaria. Our friend, F8RJ, advises of his im-
pending departure for Algiers, where he is erecting
a portable station for the occasion in order to keep
in touch with his friends. We wish our comrade
good luck, and are in hope of many QSO’s
with him,

New Zealand Report
By D. Wilkinson, Vice-Pres. N.Z.A.RT. "~

At the annual election Wellington, N, Z., was
again voted to be Headquarters of the Associa-
tion. The chief officers for the year are: President,
H. P. V. Brown, ZL3CG; Vice-president and
Chairman of Executive Committee, D. Wilkinson,
ZL2AB; General Secretary and Communications
Supervisor, W. Ashbridgé, ZL2GP; Treasurer,
8. H. Perry, ZL2BC. The ofticial address of the
N.Z.AR.T. is Box 489, Wellington, N. Z. Total
membership is now nearly 300.

Chief activities during the past two months
have been centered in the 7- and 3.5-me. hands.
This year 14-me. hag proved itself very unreliable
in New Zealand for DX, and as a result nothing
has been done on the 28-me. band. ~

The B.E.R.U. tests in February were not an
outstanding success for ZL’s as conditions here
were anything but what we had hoped for. Only
a very few stations were able to forward score-
sheets on the test, which were practically confined
to the 14-me. band on account of the QRM and
congestion on 7-me.

On the other ‘hand the 7-me. band has been
excellent, Furopean stations and in fact all
continents coming through with good regularity
and volume, both in early evening and early
morning. Qur greatest thrill, however, has been
on the 3.5-me. band where a great many contacts
have been made with U, 8. A. stations by even-
low-powered ZL's, some of whom have not
previously worked DX. The old *“80-meter’’ band
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"GET RID OF HAND CAPACITANCE
IN YOUR FREQUENCY METER

AND capacitance and other stray effects which

ruin the accuracy of your dynatron frequency

meter will be practically eliminated after you in-

stall the new General Radio band-type condenser.

The solid (360°) rotor plates take care of hand

capacitance, the large zero capacitance minimizes
the influence of strays.

Write for complete specifications of this and other
General Radio amateur apparatus: sockets, rheo-
stats, dials, insulators, transmitting condensers,
wavemeters, etc. Ask for Bulletin 933-Q1.

TYPE 556 Amateur-Band Condenser $3.50

GENERAL RADIO COMPANY
CAMBRIDGE A, MASSACHUSETTS
PACIFIC COAST WAREHOUSE: 274 BRANNAN STREET, SAN FRANCISCO l

P A CENT

Duo Lateral

COILS

The NEW 1931
ITrouble Shooter’s
MAI\JUAL

y
John F. Rider”

With the FREE Question
and Answer Service

More than950 pages ! Morethan
1800diagrams,illustrations,&c.

This is the most complete book ever affered to the radio
service men. Nothing has been left undone to furnish
every bit of radio service information which may be of
value to the radio service man,

The wiring diagrams are complete with socket layouts,
set analyzer, voltage data, electrical constants, color code,
chassis layout. . . . Commercial broadcast receivers,
short wave receivers and adaptors, kit receivers, midget
receivers, set analyzers, public address systems, power
amplifiers, power packs, tube data, @ complete Radio

Radio engineers and laboratories Service Course in Trouble Shooting, principles and
. i . R application of the set analyzer, a separate section devoted
withreal records of accomplishment to the plecuharmes in radio receivers. R
1 e T Complete!!! Complete!!! COMPLETE!!!!1!
use Pacent Duo Lateral Coils. They Moders up-to-date in every respect. Hot of the press

: : vou do service work you must have this book. It is sol
come in au standar d turn ratios. with a money back guarantee. ., . . One successful repair

job pays for the cost of the book. A
Write for information and prices More than 950 pages und more than 1800 diagrams,

tllustrations, &c.

Price $5.00 Postpaid
$5.50 West of the Miss.

PACENT ELECTRIC CO. INC. | ] 1o tmu sl bimadon e fo e
91 SEVENTH AVENUE, NEW Y RADIO TREATISE CO., ING.
1440 Broadway New York City

. 4 J . _ ]}
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POWERTYPE CRYSTALS

For Amateurs, Gommercial Stations
and Dealers

‘THE STANDARD OF COMPARISON
POWERTYPE crystals are recognized as the best.
No off frequency operation with
POWERTYPE CRVYSTALS

FULLY GUARANTEED BY A RELIABLE COMPANY
Ground by experts and calibrated from precision standards.
Crystals for amateurs ground to approximate frequency
and calibrated to better than 1/10 of F%.
1715-2000 kilocycle band
3500-4000 kilocycle band .
7000-7300 kilocycle band. . .
©ne inch oscillating blanks. e .
Plug-in dust proof mounting as illustrated above. . ...
Twelve inch minus 10 to plus 110 degrees Centigrade

hermMOmeters . .. vverrisiissirncrrossnssnnsnns 3.00
Grinding instructions furnigshed with crystal blanks,

$50~1500 Lilocycle hand — calibrated at any temperature
plus or minus 500 cycles desired frequency complete with
plug-in dust proof mounting — $45.00. Constant tem-
perature heater oven less crystals $150.00,

We do any kind of special crystal grinding
for any frequency.
TO THE AMATEUR
it is important that amateurs stay within the limits of
their assigned frequencies. Operate with the knowledge
and assurance of being on the frequency vou claim to
be. The only sure way is erystal control. Our calibration
is not guesswork, but is made with laboratory pre-
cision instruments. Consider these things when buying
a crystal — they are important! Many amateurs have
found this out too late.
BUY A CRYSTAL WITH A GUARANTEE

You may order direct from this ad C.0.D.

Send name, no obligation, for full
information on crystals, holders,
blanks, heater ovens, etc.

“CLEAR AS A CRYSTAL”

AMERICAN PIEZO SUPPLY COMPANY

1101 Huron Building Kansas City, Kansas
Specialists in frequency precision
Consult us on your problems.

Qur Engineering Dept. is at your disposal.

Last Call!

Act quickly-to get these
Westinghouse oil filled fil-
ter condensers at far be-
low actual value. The only
chance vou ever had, and
perhaps ever will have.

Rated at 1 mfd. 3500
volts DC, plus 10% al-
Inwable ripple voltage. The
highest type of condenser
construction -- insuring
against breakdowns. ’

List Price $58.00

While they last, our Net
price, lots of ten §18.00 Wt.17lbs.
ea. net; lots of four $20.00 ea.; less than four
$23.20 ea.
Special quantity prices to manufacturers, but you
must act promptly.

Send 10c for our complete catalog

E. F. Johnson Co., Waseca, Minn.

%
#

has always been very popular in New Zealand, as
it is the beginner’s band snd all new hams are
compelled to break in their stations and their
operating abilities on this. band before heing
permitted on the higher frequencies. Now some
of these new hams are working real DX with 30
or 40 watts input.”The climax was reached on
February 28th, when ZL2BE was (SO G6RB in
England at 0700 G.C.T. This surely means the
return of 1923 conditions very soon. Heartiest
congratulations to both ZL2BE and G6RB.

"During the month of February the Hawke’s
Bay district of New Zealand was stricken by a
disastrous earthquake, completely wrecking the
towns in the area and causing severe loss of life.
All means of communication with the area were
destroved and until these were restored, AL2GE
of Napier, ZL2BE of Hastings, and ZL2FC of
Wairos filled the breach admirably and handled
thousands of words of traffic (mostly official) day
and night without a break.

It was a very fine performance and we very
warmly congratulate these stations for their un-
tiring work under the most difficult of conditions.
They made a great name for the N,Z.A.R.T. and
brought the value of the Association before the
general public as it has never before been done.

South African Report
By Dr. 8. H. Walters, S.A.R.R.L. Correspondent

The S.A.R.R.L. notes have been conspicuous
by their absence from these pages for so long that
it is highly necessary that we once more figure in
the I.A.R.U. columns.

The impending conference at Cape Town dur-
ing Baster is likely to have a very important
bearing on the future of the League. Several mo-
mentous decisions will be made. Constitutional
matters loom large, but it Is also a big occasion for
confirming aerial acquaintances and renewing
others.

The HOS Trophy has just been competed for
on 7-me. and must be considered g big success.
28-me. has not been successful, and the Empire
competition was not productive of a single DX
contact here. For that matter, 14-me. was not
very much better. Average conditions were rela-
tively poor.

Crystal control is taking on to a very marked
degree, following the leads of ZS1P, ZT1J, and
ZU6K. Southern Rhodesia has been allotted the
call ZE instead of VP.

A definite ruling on phone has been given by
our HQ, which provides for free use of it on 3.5-
me.; restricted use during the popular half hour
on 7-me.; and none at all on 14-me. except by very
special permission of the headquarters.

South African amateurs are complaining of poor
QSL’ing on the part of W stations.

In presenting the list of WAC Club members
admitted during 1930 by the I.LA.R.U. which
appeared in March QST, we were of necessity
forced to refrain from listing those certificate
owners whose memberships were granted during
the brief interim between the end of 1929 and the
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You are an experienced radioman;

You are ambitious to get ahead rapidly in
radio;

You realize the necessity of a directed
training in the engineering principles of
radio but are unable to take advantage of
college training, —

Then—

send in the coupon for our new il-
lustrated book, ‘“‘Modern Radio.”
It will give you complete details of
an advanced home study course in
Practical Radio Engineering WRIT-
TEN FOR THE EXPERIENCED
RADIOMAN.

] n
- -
"-I | R ] | = Capitol Radio Engineering Institute, Inc.
T E. H. RIETZKE, President = 3166 Mt. Pleasant 8t., N.W., Washington, D. C.
SR First Instructor at Bellevue { NKF), = 1
]_— Three and one-half vears Instructor " Please send me, without obligation, your new 1931 issue of ‘*‘Modern l
b | in Charge of the Navy's advanced : Radio” explaining your advanced course in Practical Radio Engi-
wmmg course for Chief and First Class g Peering.
W¥am  Radiomen at the Naval Research =
=20 Laboratory, Believue, D. . Devel- L
: aped for the Navy what is recognised =

as the finest residence course in ad- =

vanced radio for the experienced :

radiomen in the couniry, In radio ™

since 1913, ™

L]

Every Ham Needs
THIS!

SPECIAL

. =
Hookup Wire 2
2]
=i
Assortment g
New circuits and new- refinements call m
for additional information incorpo- . . .
rated in the NEW VOLUME CON- 25/~—No. 18 Tinned Pushback &
TROL guige-hSe?‘d 25°hf°r the Znd 25/—No. 20 Stranded R. Covered
sditi i 3 s how a mere - -
bondtal of CENTRALABD volume 25’—No. 18 Stranded R. Covered
controls enables you to service practi- ' 25'—No. 16 High Tension Cable O
cally any old or new set. E
c t l b Colored Outer Braid .
entraia All Heavily Lacquered =
MAIL COUPON TO-DAY! Enough to Wire Up All Your
SEN' RA LAB.
;29 I'Eeléélé.ven?el? Milwaukee, Wisconsin App aratus

Here is 25¢. Send me new VOLUME
CONTROL GUIDE

Name.,.. .
Address.eseiesecssiinanns [ RN vereee
[0 N Cenees o StAtCL i iians oo ST
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$1.00 Postpaid Anywheres
Gavitt Mfg. Co., Brookfield, Mass.
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RECTOBULBS!

BUILT IN PROPORTION
TO YOUR NEEDS

The R81, 750 Volts. . .......ovtvvvnnn, $7.00
The R3, 3000 Volts. . ............cv... $10.00
The R4, Heavy Duty..........covnves $20.00

When you hear a pretty note on the Air think
of Rectobulbs,

We recondition vour tubes at the following
prices:

50 watt WE tubes............ ...$15.00
250 watt WE tubes. ... .......... $35.00
Thoriated 50 watters............. $19.00
Thorjated 250 watters............. $60.00
Thorjated 852 tube, . ............. $16.50
Thoriated 860 tube............... $19.00
Thoriated 849 tube............... $80.00

We guarantee our work satisfactory
Try our N65 Screen grid in your Buifer
stage: Sure FB. Price.............. $12.50

NATIONAL RADIO TUBE CO.

3420 18th Street San Francisco, Calif.

’ghuei

Su per: -”ﬁAxR? mmm

Altra-()hln

Wire -Wound
Resistors

are carefully designed to insure an accuracy of ane
per cent and a constant permanency of calibration.

They afford an inexpensive means to build test
equipment for the measurement of resistance voltage
and current with accuracy, and are sold by us either
singly or in kits for those who desire to build their own

Capacity Bridge
Wheatstone Bridge
Multi-range A.C. and D.C.
Voltmeters

We bave prepared separate Bulletins fully describing
the construction and nse of the above circuits. If you
will write us which ones you are interested in, we will
&ladly send copies withont any obligation on your part,

Address Dept, C,

B Shalleross M. Compa ‘

~ ELELCTRICAL SFEI:IALTIES ) £ WOUND

00 PARKER AVENUE A’ﬁ;."’

i
&\ldhn% Pa”
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taking over of the WAC Club in early 1930. These
twenty-one i number, follow:

8. J."Mallery, W2CJX; Dr. J. R. Wortley-
Talbot, GEWT; A. 8. Andrews, VQ2BH ; Prentiss
Selby, ZU6BN; J. P. Malan, Z82N; Ronald Gor-
don, W6AAZ; George N. McNeil, WIRW; K.
Kasahara, J3DD; Dr. G. H. Ryder, WIIA;
Stanley Miller, W7PV; B. Edwards, W5AWD;
W. H. Lucas, ZU6A; A. Ussher, ZS6Z; Cesar A.
Pereira da Silva, CT1BR; Jan Ziembicki, SP3AR;
A. E. Ayling, AC1BD; Henry A. Whitehead,
W2EL; A. C. de ()hvelra CT3AA; Herbert John
Bucklev Z85U; Daniel Fritsch, W3CEE;
Kruse, bM5TN F. Theobald, AC3FR

German Report
By Dr. Curt Lamm, Foreign Sec’y D. A. S. D.

DX conditions on 14 mec. seem to have im-
proved a lot since last month, Not only do sta-
tions from all over North America come in well,
but also a few Argentine and Chilean stations
were t0 be heard and worked around midnight
(.C.T. The hest time for W QSO’s on that band
seems to be 1900 G.C.T. At about 0500-0700 VK
and ZL stations are being heard very well over
here. Z3 and other South African stations were
worked frequently from 1500-1700.

On 7 me. W’s are being heard well, as usual,
from 2300 G.C.T. until early morning. An in-
teresting phenomenon was observed by DE812
of Berlin. He states that the lst and 2nd dis-
tricts of the 1. 8. are heard best around 2200
G.C.T. while stations in the southeastern states
(3rd and 4th Districts) come through well until
midnight, and stations in the middle west down
to Louisiana are at their best at about 0200. At
that time W1’s and 2’s drop out completely,
which clearly defines the line of skipped distance.

May we through this report request amateurs
overseas to at least reply to reports received from
German receiving stations? Our foreign friends
must please realize that owing to the rather
awkward license situation existing in this country
most of our enthusiastic amateurs are confined to
sending reception reports to other stations, and
any foreign station that answers such reports
helps to encourage the amateur spirit in this
country. Thanks, OM’s.

We hope to have seen many of our friends from
abroad by the time this report is read, for at that
time our Annual Convention at Hamburg will
just be ending.

Making the Most of the Standard Frequency
Transmissions

{Continued from page 4£)

Standard Time, and W6XEK, Pacific Standard
Time. Schedule BB transmitted by WIXP is
intended particularly for European amateurs
and starts at 2100 G.C.T. Schedule BX is
transmitted especially for amateurs in Qceania
and the Far East. It is transmitted starting at
1200 G.C.T. by W6XK. Reports on these
special schedules are particularly desired, not
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QST Oscillating Crystals

“THE STANDARD

AMATEUR BANDS:

How does YOUR signal compare with the accepted
IDEAL signal? May we suggest our product to at-
tain this IDEAL signal? HERE'S HOW:

One item of great importance is the frequency
stability of your set. Doeg it stay on one frequency?
If not, our power crystals will solve that problem.
SCIENTIFIC RADIO SERVICE crystals are known to
be the best obtainable, having ONE single frequency
and highest output. With each crystal is furnished
an accurate calibration guaranteed to better than
g tenth of 1%. New prices for grinding power
<rystals in the amateur bands are as follows:

1715 to 2000 Kc band. . .. .. .§15.00 (unmounted)
3500 to 4000 Ke band. ...... $20.00 (unmounted)
7000 to 7300 Kc band. ...... $40.00 (unmounted)

BROADCAST BAND:

Power crystals ground in the 550-1500 Kc band
accurate to plus or minus 500 cycles of your gpeci-
fied frequency fully mounted for $55.00. In ordering
please specify type tube, plate voltage and operating

OF COMPARISON”

temperature. All crystals absolutely guaranteed
regards to output and frequency and delivery can
be made within two days after receipt of your order.

CONSTANT TEMPERATURE HEATER UNITS:

We can supply heater units guaranteed to keep
the temperature of the crystals constant to befter
than a tenth of 1 degree centigrade for $300.00,
Two matched crystals, ground to your assigned
frequency in the 550-1500 Kc band with the heater
unit complete $410.00. More detailed description
of this unit sent upon request.

ATTENTION AIRCRAFT AND COMMERCI:AL
RADIO CORPORATIONS:

We invite your inquiries regards your crystal
needs for Radio use. We will be glad to quote .
special prices for POWER crystals in quantity lots.
We have been grinding power crystals for over
seven years; heing pioneers in this specialized field,
we feel we can be of real service to you. We can
grind power crystals to your specified frequency
accurate to plus or minus ,03%. All crystals guaran-
teed and prompt deliveries can be made. 4 trial
will convince you.

SCIENTIFIC RADIO SERVICE

“THE CRYSTAL SPECIALISTS”

P. O. Box 86 Dept. P-13

Mount Rainier, Maryland

® Yhe HY-7 Super-Het @

Is always up-to-date, whether for CG.W., fone or SW
broadcasting. Latest broadcast type uses the pentode
tube, tind out about it. Complete theoretical article
telung why the short-wave super-het needs a strictly
short-wave design for 10c. Strictly custom-built, the
receiver can be made to suit your needs. Strictly custom-
built it uses the latest tubes and worthwhile technical
features at once, ou want _an up-to-date short-wave
super — find out about the HY-7,

AMATEUR HhADQUARTERS— Gavitt mikes, dou-
ble-button or hand-mike; Gavitt mike stands, trans-
formers and shielded cords. Pilot, Yaxley, Aerovox parts.
Also National, Cardwell, Du:ham, Inguline, Flechtheim,
Klectrad, Perryman, Weston, Jewell, Dayrad, Beeds,
Readnte. Hammariund, Clarostat, Ihordarsun Siemens-

alske, and Corwico. Solder, luga,_suldenng coppers,
copper tubing, etc. Urder 4, we have 1t at amatenr prices.

HATRY & YOUNG, Inc., Hartford, Conn.

119 Anp Street "Phone 5-2733

THE RESIDEN TIAL WAY‘

'lhe demand for ‘“‘trained men” in Televxs'lon and Radio is

nstantly increasing. Your future depends on l(,URR CT
TRAINI NG. Here you'll enjoy the study of ]heo%
Practice, the residential way, in all branches of adm
Modern equipment, and specialized instructors, for, Servic.
ing, Operating and Engineering. Special rate to licensed
amateurs wishing to secure commeraial ticket, Write for new
catalog describing Courses and what this Institute means for
vour succes in Radio.

HE CHICAGO RADIO INSTITUTE
DePaul Uulversity Building Chicago, Illinois

Sending Is EASY

With the Easy-Working
Genuine Martin No. 6~

NeW VIBROPLEX

Reg. Trade Marka: Vibroplex: Bug: Lightning Bug

The smoothest, In glolota
wasiest ~ work- & ue
ing bug on the Ir{eiin

market, Easy
to learn, Easy 4
to opcrate. ¢

akes
sending
easy.

Black or
Colored, $17. Nickel-
Plated, $19

Improved

MARTIN

Vibroplex
Black or

Colored, $17

Nickel-
Plated, $19

Special Martin Radio Bug L % <
or

tra large, bpecnally

Constructed Contact Points direct use without $25

relay. Black or Colored,

O1d Vibroplex accepted as part payment
Remit by Money Order or Registered Mail

THE VIBROPLEX COMPANY, Inc.
825 Broadway, New York City
Cable Address: “VIBROPLEX'' New York

ouomnoonnnnooooooooooononooonoon

000000000000008000000000000000000
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Type 866
MERCURY VAPOR RECTIFIER

$5 00
Filament Vollage 2.5 Volts
Filament Current.. 5 Amperes
Max. Peak Voltag .+ 5000 Volts
Max. Peak Currentevaciiveieeeeons 6 Amperes
Type 872
MERCURY VAPOR RECTIFIER
$14.00

ALL TUBES FULLY GUARANTEED
NEON GLOW STICKS $2.50
POWER TUBES, REPAIRED
CANATSEY NEON TUBE CO.

512-14~16 Wyandotte St.
k KANSAS CITY, MISSOURI ‘

Massachusetts Radio and
Telegraph School
18 Boylston Street, Boston
Send for Catalogue
Tel. Hancock 8184 Established 1905

JACOBS ANTENNA SPREADER
Patented Sept, 8, 1925; Sept. 7, 1926
Made of metal in 2%" 5", and 7
diamet:

For the cfiicient constructlon of cage an
tenna ur counterpoise. Being used by trans—
mitting anrateurs, broadcast stations, experi-
menters and technicians,

Price $10.00 per dozen; $6.00 for a half dozen

CHARLES F. JACOBS (W2EM)
279 Park Place Brooklyn, N. Y

I You Need

To Learn

Learn Telegraphy — the world’s
most fascinating profession —
by  kearing real ~messages —
sending them. Interesting-—
slm e — you learn quickly —

"l;ele I;.x is the Master ‘Teacher,

g Nnvv and
Ieading P io m gmph
schools, Wriie for Fatder Q-
TELEPLEX COMPANY
76 Cortlandt Street, New York

only from ovérseas hams_but from those in the
Americas.

Although the frequencies of the transmiiting
stations are not guaranteed as to accuracy, every
effort is made to keep to within 0.019%, of the an-
nounced frequencies. The frequency standards
are calibrated against the National Frequency
Standard. Frequent checks on the transmissions’
are made by laboratories equipped with accurate
frequency standards and the transmissions are
also checked by the U, S. Department of Com-
merce monitoring stutions.

TRANSMITTING PROCEDURE

The time allotted to each transmission is 8
minutes, divided as follows:

2 minutes — QST QST QST de (station call
letters).

3 minutes — Characteristic letter of station
frequency by call letters and statement of
frequency. Characteristic letter of WIXP is
“3, of WOXAN is “D,” and of W6XK is “F.”

1 minute — Statement of frequency in kilo-
cycles and announcement of next frequency.

2 minutes — Time allowed to change to next
frequency.

THE TRANSMITTING STATIONS

WI1XP: Massachusetts Institute of Technol-
ogy, Round Hill Research, South Dartmouth,
Mass., Howard A. Chinn in charge.

W9XAN: Elgin Observatory, Elgin National
Watch Company, Elgin, I, Frank D. Urie in
charge.

W6XK: Don Lee Broadcabtmg System, Los
Angeles, Calif., Harold Peery in charge.

REPORTS
Handy blanks for recording and reporting the
transmissions can be had for the agking. Just
drop a card or send a message to Hq. asking for
a.f. report blanks and they will be sent postpaid.
When you receive a transmission be sure to send
in a report addressed to the A.R.R.L. Standard
Frequency System, @ST, West Hartford, Conn.
After a record of the report has been made at this
office it will be forwarded to the proper trans-
mitting station.

5000-KC. BUREAU OF S8TANDARDS SIGNALS

Standard frequency signals of 5000-ke. fre-
quency, accurate to within one part in a million,
will be transmitted by the Bureau of Standards
Station, WWYV, on the following Tuesdays: June
2nd, 9th, 16th and 30th. The transmissions will
occupy two-hour periods during the afternoon
and evening of each of the above dates, the hours
being from 1:30 to 3:30 p.m. and from 8:00 to
10:00 p.m., E8.T. More complete details of thig
service will be found on page 39 of January QST.
These signals are particularly useful for calibrat-
ing piezo sub-standards, etc. Reports on WWV
transmissions may be forwarded to the Bureau
of Standards direct or via A.R.R.L., West Hart-
ford, Conn.

~—J.J. L.
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HERE'S A RARE

OPPORTUNITY

TO COMPLETE
YOUR QST FILES

Space doesn’t permit us to mention complete con-
structional and technical information to be found in
these issues, but let’s take a peek at some of the
1929-1930 articles: the high-frequency superhet for
’phone reception; modern radio telephone design;
how to build a *phone transmitter at low cost: a
simple 1750-3500-ke. receiver for beginners; the
single-control transmittery A.C. high-frequency
receivers; new ideas in high-frequency transmitter
construction; usihg your broadcast receiver for
short-wave reception; the dynatron frequency me-
ter; complete transmitter with tubes and power
supply for $45; a two-tube a.c. receiver — and many
more! :

Future issues of QST, too, will be of greater value to
you if you have these copies for their back-issue
references.

All 1925 coples (except January, May and J uly.)w %25])

All 1926 copies — complete $2.50
All 1927 copies (except January) ' $2.50
All 1928 copies (except January, February and
August) $2.50
All 1929 copies — complete $2.50
All 1930 copies — complete $2.50

All six years for $10.00, a saving of $5.00, if all six
years are ordered Lomplete. Individual vearlv sets
are $2.50 each. Single copies 25¢ each.

ALL QUOTATIONS INCLUDE POSTAGE

Binders to keep these files Each binder holds [2issues
in order are $1.50 each, of QST and does not
postpaid mutilate the copies
AMERICAN RADIO RELAY LEAGUE
38 LaSalle Road + West Hartford, Conn.

SIXTY-FIVE BACK
COPIES OF QST FOR
TEN_DOLLARS, postpaid
SIX_YEARS OF QST
BACK COPIES, NEARLY

COMPLETE, WITH INDEX
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Calls Heard

A C M E . {Continued from puge §1)
WIRE PR O D U CTS ] :‘vgi%y ‘vgfﬁrae{‘zV4§vﬁﬁgngn{vf5aL‘l’cv; Oiw;:r‘ils)y wg:‘jfp ngx v:?l::

wibeb wibnr wdbgm wibst whdn wiee wSaf wiha

Coils, Magflet Wire Wound wShj wSkw wdob wdoe wdow whqy whry whwf whyg

woacp wbacv woakf wbam w6aoj wbapg wbapz whaut

Aerial Wire — Stranded and Solid whawa wbaxw wbbax wbbet wbbqk wbbss 6buy wtbvz
Varnished Insulations woeet whedv wieeo whcug wievz wieya woezn whdej wodkw

. - N wodtd widyn wbdzx wiebo wlefg wiehp wbein wbejs wtew
Parvolt Filter and By-Pass Condensers whewk wofaa wbfav wofci woffe wohe woin wrarz wrasg

wiasz wiatw w7awl w7awo w7fu wiiv wilp w7py w7wg
. - wéage wlaem w8afz w8agk wfahn wSakw w8aky w8aqm

AlI' products mz}de t‘? Recognized Com- w8apt wSayu wSbaw w8bax w8bjt w8bk w8bny wsbxd
mercial Standards mcludmg those of: w8bys wBbzb wicop w8cft wSeif wleiy w8epz wldfe w8dfh
Nati 1 Electric Mfrs. A wSduw w8dvi wBelk wSeoh w8kj w8sh w8ww wlaa wlace

ational Blectric Mirs. Assn. wdafz wlahx whaid wlajo wham wlanr whaog wlaqt wiaqz

Radio Manufacturers Assn. wlasl wlasv wiatf wibfi wibfl wobgd wibmw wibnh
American Society for Testing Materials wibtd wibty wibxi wobyl wlcge wicks wicno wlepi wier
wdcu w8dfh wido widoq widrq widvh widyx widzu wleiz

For more than 25 years manufacturers and wlelm wYekq wlerz wleul wiexn wieye wifay wifio wifru

wifvw wifwu wOfyk wigbj wOgef wigop wlgsg wilgsh

suppliers to the largest and most discriminat- wigwb woio wOif wOip wikd wilkw wilf wiob WosY Wiuo

ing users. wium wivm wiyl
THE ACME WIRE CO. WOBYL, Elk Riser, Minn,
NEW HAVEN, CONN. 14,000-ke. band

ac2bx b7z celat ce3er emlim cmZay em2¢f emZh em8uf
Branch Offices: ch:ybzcijlb;dﬁﬂgthd‘izawo gir‘.)bﬁgarlf f3mta f’sﬁ fgpz
g2by g2¢j g2dh g2rh g2vq g5bj ziby glis gSme gdml ghqu
New York . (:Heveland gbvm gByg gbyk g6dp gblk gbqd gbrb gbwt gbwy hclfg
52 Vanderbilt Ave. Guardian Bldg. kdbpf kdkd kébvp kbees kberh k7mn lulba lulez luldy
: 1uZea ludfa nji2pa ni3mta oadi oadq oady oadz ohZow okiag
g:ll(li?ggﬁ hi A ROCheﬁter’ N. Y. ondfp onduu ppx2 py2az py2ba py2bn py7as pyBia ti2fg
2 . chigan Ave. 135 Spring Street tisxa vk2dy vk2he vk2lo vk3hk vzxix v1yb xubwa xw2il x3a

yv3lo zliar z12ac zl2gw zl3as

W8CYK, Nelson P. Cramer, 3543 Raymar Blvd.,
A Ao A BARGAINS 4 4o a Cincinnati, Ohdo

Tested and functioning, U.X. 210 1.20 -
Used Western Electiic 211 E or I tibes. ?9.200 700-ke. band
tern ect! or ubes - . . .
Té‘gﬂe:&wﬁ{hﬁ?ur taf)es used., ... e g(s)g emimn emloe emlby emZap emZef om2jm c¢m2sh cm2rz
el MeW. s e 22 cm2xa k6ees kfiddm k7ann k7wb k7wm ocadv oadz tsisac
Wastéd: 412D W, E. tubesv(,ul(: Acondxnon oaty. velas ve2co veija veShe wbbe wbbyb wibyl widai widkw
115 N. Pe l'SJECLE D‘},Vhfnf i 57?610 Sl:ﬁgnK New York widtz wbegh wbehy wtezu wbfbe whfef wthy wbsf w7ajm
. ear ot . . il w7co winm w7op w7af x0a
14,000-ke. band
AI.UMINUM BOX SHIELDS o ) )
Genuine “ALCOA" stock Eﬂvcrd[p finish, 5x9x 6, | auda cm2sh cmlrz emse eards (;arl 16 f3mta fsfem f8why
$1.89—14x6x 6, $3.85. 6 x 7 Monitor s!ze $3 25, fard {8re g2vq helfg ondeaa onddj ondec pyZaa py2bf py2bo

4x4x35 Coil ig‘id qﬂll:;p;:émz;lngnt) $1.0 oadx oadz rxlaa velam velau veZap veZbo veZeo veidk

Coil thelds.?,oxl Hole L‘overs. Shiclded Wire. vedfx vedic vedve veSef voBz vosf x2bix x9a

Nationa] Equitune 500 mmf. Cond.
Kﬁ) Price $ Special $1.50.

Cycle Buzzer............ 50¢ Ve )
gesgargoﬁ'nec‘ﬂd P lease include Postage. /S IV4E(I’ N‘ ]‘[. f;?tie?‘szﬂ,v ‘;?4 HZZZSbOTO bt"
T BLAN, the Radio Man, Inc. atewgh, 1
66c each 89 Cortlandt Street, Box Q. 6, New York City

bo8 ctlbx ctlew ct2af cnBeis d4aif d4nnu ehi ear7 earl®
eard4 earh8 earl5 {8kb {8pq f8tq glol ghby glgx golk
gbxn hafdd haf6b haf8e hb9p hbdqg helfg hidhs kéed kéezh
ondka ondbx onddj ondhv ondhe ondpr palid paOgl palxg
sjya uoljz uo2jz veSer veSdx vija vnZbg voSz vaxdx vk3es
vk3ka vu2af xf7e

1 to t kT tem, 60 db in 3 db steps, 7 ] S 30 80 ) 7 J

o(egg?n lx;rrxl: mx;ts S;{%&?ﬂther s}zeq to :rder W/’,‘FD' J. B EPPEI son, a,u,i,N‘ ';S" Iiurley’ P.O.
FILAMENT T RS — 3 Box 972, Knoxville, Tenn.

tt, $13.00, 750 00, " 1000 .
SR IRk I T 7000k baod
30 19.. each side o . .

$15.00, 1000-750-5! ide, 160 MA, $10.50, ac2ay celah ce3de cmBby haf3d kaSaa kdrj kéerh lu2ca

2% 32%72'0%)%31{1\{,\!};\ $65 HORE 4281& velal velbr. vedbq vedem vedag vedba vedev veddy veScu
(See our May ad.) Special transformers, chokes and vedfi ve2dy vk3le vk3ml vk3nm vk3wl vkdrg vk5hg vk5mi
resistors. Five-day delivery. Stock articles ONE vkbxk vkOmo vk6mi xlg x5¢ x9a zllfv zi2bz ri3cc vlja
day shipments. 5

vzxdx 2823
. Write for details

HILET ENGINEERING CO., ORANGE, N. J. 14.,000-ke. band

ctlaa gbwy oadz py7aa tid3xa velas veldr ve2bo ve3ha
vedxe vedal vedbj vedbq vedev veddk vedeo vedhd vedis
vebfi x9 xwlb zsdm
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MISTER HAM——

. .
 Guaranteed New Radio Barg ains You Want a Transmitting Condenser
Auto Radio — WUses 3-224, 2227 tubes and 1-245 Power tube,
gingle dial, tremendous volume Compact. Fits any car. We You Can Rely On
guarantee t'ms set to pull in stations within a radius of 1000 miles '
and that it will deliver the volume and tone qualities of an Electric .
set, or your money refunded. .. ... iiiiia i iiii s $20.00 .
International Microphone — T'wo button for public address, ASk_ Exacting
systems and transmitters, Speech of MUSIC, v0s0vsreann.. $9.75 Engineers the
Complete Phone and CW Transmitter 15 to 30 Watts, $39.50 World Over
Including tuned plate, tuned grid oscillator with provision for
crystal control. Wired for one ur two UX 210 tubes. Une or two Siemens and Halske

UX 25(0°'s as modulators, two stages of speech amplification. N

Mounted in beautiful two-tone Walnut cabinet, Has ample space have d been mqklng
for AC power supply. Price includes one Stromberg-Carison condensers since
microphone. 1888. Their experience

. and integrity are
Power Supply Uait for 1S to 30 Watt Transmitter $19.75. Will
deliver 600 volt 150 milliamperes for plate current. Has filament built into these

for 281, 210, 250, 277, and 226 tubes. condensers.
World Wide 2-Tube Short Wave Recelver. $11,75. A two-tube Especially note
receiver in a beautiful shielded metal cabinet. Anideal all around our very generous
set which will give loud speaker reception on many stations. Very ratings. These
ﬂz-xxble in tuning. Complete with a set of 6 clip-in coils. Covers mean long lifeand
4 to 550 meters. Can be used with any standard base tubes. insurance against
Tubes UX Type, 30 day replacement guarantee, No‘ 210, $2.25; brealkdown. "
No. 250 $2.35; No, 281, $1.85; No, 280, 95¢; No. 245, $1.25; No. OPERATING VOLTAGE-— OPERATING VOL TAGE—
224, $1. 25 No. 227, 75c No. 2’6 65¢; No. 171, 5 1000 VOLTS DC TEST VOLT- 2000 VOLTS DC T OLT-
AGE — 3000 VOLTS DC AGE — 6000 OLTS DC
Low Power Transmitter, adaptable for phone or code. With Mfds. Size Mids. Size
Plug-in Cotls. ..o e $14.75 1 2Y— 13— 2l 1 43 —1 —6
— — l — —
Short Wave Sets, one tube complete with 5 coxls, 14 to #'ig i g%_}g%_g i ﬁg_z _2
6.4 OPERATING  VOLTAG! OPERATING VOLTAGE—
Sttombenz Carlson telephone transmitter on desk stand, $2.75 1500 VOLTS DC TEST VOLT- 3000 VOLTS DC TEST VOLT-
B Etiminator, Dry. 180 volts, will operate up to 10-tube set, AGE — 4000 VOLTS DC .AGE—10,000 VOLTS DC
with 280 tube, fully guaranteed. o vvevvnnsvrnsissnrrnna. $6.75 Mli'ds. s ?V 21 M{ds. 4 S‘i‘ze s
AG-A. B. C. Power Packs, completely assembled...,.... $8.75 2 4:4: 2 - 64 2 43 B8 @
"’5%\’1 B. alsgoha;lf\ k( hlam];mé:tfor upttglf-tlubfﬁsct Lg_n }1; used 4 43{—4 —¢ 4 9%—8 -6
as B eliminator. Make your hattery se electric, or build your
A, C.'set around this pack. 280 tube for this pack, 95c extra. — INSIST ON SIEMENS_
ORDERS SHIPPED PROMPTLY At Your Dealers— Or Write to
Sole U. S. A,
CHAS. HOODWIN CO MORRILL AND MORRILL bteisiior
* ® 30 Church Street, New York City
4240 Lincoln Ave, Dept. F. 8 Chicago, Illinois SIEMENS' TRANSMITTING CONDENSERS USED THE WORLD OVER

RADIO MAN

ELECTRAD Resistors, Voltage Controls, Am-
plifiers and Sound Systems are used and praised
by experts throughout the world. The products
u(fi long experience — highly perfected and moderately
priced.

ELLIS Model 10N TWO-BUTTON
Microphone will improve your trans-
mission at least 100%. Write for de-
tails explaining why this TWO-BUT-

TON Microphone climinates distor-
tion. Special price to amateurs $16.67

and ~ your noney back if not satisfied,

Export: Simons, 25 Warren St., N. Y. ' Write Dept. Q-6 for complete, new 36-page catalog
Cable: "Simonirice 175 Varick St., New York, N.Y:

ELLIS ELECTRICAL LABORATORY —EI ECTR AD!
331w55‘r MAD sonsy SR Cmesin L caGO, u.uNms - - h rTohvvevev i g

U. 8.
GOVERNMENT
ACCREDITED
TRAINING
SCHOOL

LEARN RADIO — Travel the Seven Seas-

Good Pay 7 Adventure v Leisure for Study

Port Arthur College, Port Arthur, Texas

- . i . C &
.« Fill in attached coupon for details Plgase send details concerning Radio Course to

DA 7 £ T T
PORT A;RTHUR COLLEGE Streetor Box........oovivienns . rrrerneraas Crasaeees .
PORT ARTHUR (world-known port) TEXAS  City and State.......... e e
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AD. AURIEMA, inc.

s Export M.
116 Broad Street, New Yorle N. Y.

Scientifically equipped

to cconomically export
dependable recciving
and transmitting radio

apparatus

- AMATEURS
- IN CANADA!
. Obtain lowest prices in Can-
‘ada. We have a complete line

of TRANSMITTING & RE-
CEIVING EQUIPMENT.

Radio Engineering Labs, Inc.
Spaulding -+ Bakelite
) " Esco Generators
Pyrex Insulators
Jewell Meters
Ward Leonard

and others

WRITE FOR LITERATURE

CHARLES J. BODNAR

641 BARRINGTON STREET
HALIFAX, N. 8., CANADA

WSDYH, K. F. Conroy, 7553 E. Robinwood Ave.,
Detroit, Mich. oo
8.5-me. band

ve5bl wbaan wéaau wiaix wbakw wbalu wéayf wébbo wébdd
wbhdx wobbfe wtblp wtbmh wébna wibp wbébrv wébua
wbbvj wbege wbegp wocig whelp whenm wéddm whder
widmi widwv widyk weegi wlep] wiet) whetm wteu
wbeys wbfbu wbffq wb6fw whfwr wogf wbkd wélw woof
wbuo wbuy wiwd wbwv whzq w7aat wiacg wTach w7afx
w7aaib w7ans w7aoq w7aof w7aqzs wiasq w7awd w7hx.

Using Pentode Tubes in the Low-Powered
Transmitter
{Continued from page 29)
be disconnecied simultaneously, as i8 actually
done when this transmitter is keyed. .

As for methods of keying, the most practical
seem to be by keying in the filament return of
the final amplifier. Keying also may be accom-
plished in the screen-grid lead or *(C’’ bias of the
final stage. Keying cannot be accomplished in the
plate supply lead, however.

Automatic bias may be obtained by discon-
necting the “C' bias battery and connecting
the radio-frequency chokes to “ground” with
resistors in series with the filament center tap
leads in the positions marked “X” in Fig. 1.
This method requires a separate filament winding
for each stage. The resistor required for automatic .
bias of the intermediate amplifier is around 1000
ohms and for the final amplifier, around 500 ohms.

Using crystals within the limits of 3500 to 3650
ke. in the oscillator, the final amplifier may be
operated between 7000 to 7300 ke. There is no
reason why one or more additional doublers
cannot be inserted, if desired, in order to get up
to 14,000, or 28,000 ke. If higher power is desired,
another push-pull stage can be added, using up
to 1f-kilowatt tubes in push-pull. This low
power set hag been in operation for some time at
WI1BVL, the writer's amateur station. Very
pleasing results have been obtained and the set
has performed much better than the 50-watt
t.g.t.p. transmitter formerly used.

Silent Veps

1t is with deep regret that we record the
passing of these amateurs:

A, B. Caldwell, Detroit, Mich,

Harold G. Campbell, Brookline, Mass.

Edward Cassel, AC2MG, ex-WOFLP,
Cortland, Nebr.

Ernest Chisholm, Victoria, B. C.

Hugh M. Hossler, W8DIK, Chardon,
Qhio

W. C. Martin, WSAIF, Beckley, W. Va.

Svende Kaaber, OZ5SK, Ringe, Denmark

C. W. Randall, VS3AB, Johore Baharu,
Johore

JolénlM. Sherman, W9AOD, Craigmore,

olo,
James Sides, ex-HUR, Dallas, Texas

.
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A Sensitive Power
.Tube with a Large
Undistorted Output

L, Now...
——

Type PZ PENTODE
Here is the first practical a. c.

e power tube that meets all re-
r! quirements of the radio set
manufacturer.

The PZ Pentode has nearly
four times the sensitivity of the
’45 power tube. This important
feature makes possible in-
creased volume, cuts distortion
to the minimum, and brings
smoother, clearer reception.

Because of its advanced pet-
formance, the Arcturus PZ
Pentode will have an important
influence on the design of 1931
receivers. Leading manufac-
turers are now planning im-
proved circuits using this new
tube, Aspecialtechnicalbulletin
gives complete data on the PZ
Pentode—write for your copy.
Arcturug Radio Tube Co., Newark, N. J.

the ARCTURUS

Candler System Courses
- Give You Speed

Increase your speed and step up to
a better position. CANDLER
SYSTEM will help you. Scientific
methods. Result of 20 years re-
search and experience by world's
most successful developer of Morse
and radio operators. Eliminates all
“hit-or-miss”’ in telegraphing.

ADVANCED COURSE
for Operators

Trains brain, muscles, nerves to co= y
ordinate in doing fast, accurate work.

Corrects “Glass Arm” and faulty send- W, H. Candler
ing. Develops concentration, confidence,  World's Foremost Code
and, increases sending and receiving 33‘;’;”;‘,“’"’"”“"5’
speed to a remarkable degree, you.

JUNIOR COURSE SCIENTIFIC
INSTRUCTION for Beginners

Teaches fundamentals scientifically. Makes code learning easy,
fascinating and rapid. o

RADIO-TOUCH-TYPEWRITING

Only typing course teaching correct use of “Mill” in telegraphing.
Use all fingers. Copy fastest stuff easily and accurately. Method
used by all experts,

DON’T WASTE TIME

Tltilize scientific methods of CANDLER SYSTEM — only Code
Specialists in the World. Tell us your speed, if any, and your prob-
lems. Beginner or operator, we can help you.

THE CANDLER SYSTEM CO. Dept. Q-4
6343 So. Kedzie Avenue Chicago, 1llinois

] for Amplifiers ‘and Special
™" Impedance Matching Transformers.

to meet precision requirements. Write jfor information.

FERRANTI, Inec.
130 W. 424 St. vy New York

AMATEURS
HAVE U A GOPY OF OUR FREE CATALOGUE?

Clomplete stocks of Acro, Aerovox, Alcoa, Aluminum Sheets,
American Piezo, Bakelite, Bradley, Cardwell, Call Books, Cen-
tralab, Corwito, DeForest, Durham, Electrad, Ellis, Fahne-
stock, Flechtheim, Fleron, Frost, Hammarlund, Handbooks,
LCA., Jewell, Knox, Mueller, Munzig, National, Ohmite, Pa-
cent, Pilot,- Pyrex, REL, Readrite, Samson, Sangamo, Signal,
Sprague, ’f'hordarspn. Tubing, Universal, Wright DeCoster,
Yaxley. 8 hour shipments. L's .
t(;)ualz'ly Apparatus

222 Chestnut Stree Harrisburg, Penna.

A New Member of €€ '3
the Universal Family . Q RQ
ONLY $5 COMPLETE G

Including 3 ft. cord

Just what the amateur and experi- -
menter has been praying for,
genuine carbon single button micro-
phone of 200 ohms resistance, Hand-
some statuar%/ bronze case with
eyelet at top tor suspension. Truly
damped diaphragm;life-
like voice reproduction,
Built by microphone
wpecialists! Only §5

complete.
UNIVERSAL MI-
CROPHONE CO., Ltd.

1163 Hyde Park Blvd. 7 » » INGLEWOOD, CALIF.

Other Models: $7.50, $15, $25, $50, $75. Also cables, piugs,
transformers, mouniings, etc.

Fox units not only command attention for their
output volume  and tone value — they offer

Improveyour present
equipment with a
Unit

definite exclusive coil and diaphragm features
that insure continuous service.

The Fox Electro-Dynamic Unit and the Fox
Rams Horn is a combination that out-demon-
strates anything on the market.

F‘. W ENGINEERING
A

386-390 Dorr St,, Toledo, Obio, U. 5, 4, **imates frec foe

C O . Complete sound en-
gineering service.
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HAM-ADS

(1) Advertising shall pertain to radio and shall be of
nature of interest to radio amateurs or experimenters in
their pursuit of the art,

{2) No digplay of any character will be accepted, nor can
any special typographlcal arrangement, such ag gll or part
capital lettera be used which would tend to make one adver-
tisement stand out from the others

{3) The uam-Ad rate is 15¢ per word, except as noted in
paragraph (6) ow.

(4) Remlttance in full must accompany copy. No cash or
eontract digcount or agency commission will be allowed,

(5) Closing date for Ham-Ads is the 25th of the second
month preceding publication date.

(6) A special rate of 7¢ per word will apply to advertising
which, in our judgment, is opviously non-commercial in
nature and 1s placed and signed by a member of the Amerl-
c¢an Hadlo Relay league. Thus, advertising of bona fide
surplus equipment owned, used and for sale by an individua.l
ar apparatus offered for exchange or advertis. Q!
for special equipment, if by s member of the American Radl.u
Relay League takes the ic rate, Al attempt to deal In ap-
paratus in quantity for profit, even if by an individual, is
commercial and takes the 15c rate. Provisions of paregraphs
{1), (df (4) and (5) apply to all advertiging in this column
regardless of which rate may apply.

PLATE power for vour set, Lhe very heart of its performance.
Tor quietness, DX ability, life-long permanence, absolute de-
pendability, lowest ultimate cost, no other plate source even
approaches the achievement of an Edison steel alkaline storage
B battery. Built pamsl:akmgly, every joint pure nickel, upset
electrical v welded. Genuine Edison Electrolyte. Our list de-
seribes complet,e batteries, construction parts, enameled aerial
wire, silicon steel. Available immediately, filament and plate
transformers for the new 872 rectifier, complete plate power
units. Rectifier Engineering Service, 4837 Rockwood Road,
Cleveland, Ohio.
THE finest in radio for amateur, broadcast and marine. The
most modern short-wave receivers. Four to ten tube designs.
Radiophone CW transmitters of any power or type. We make a
complete line of apparatus, including speech amplifiers, filter
cuils, mducmnces power units, etc. Any isip ecial a%pa,mtus. de~
signs, built to orcier, using your parts if esired. Prices on re-
quest, New bulletin lists complete line of apparatus. Write for
vopy. Bnsall Radio Laboratory, 1527 Girandview St., S.
Warren, Ohio,
WHOLESALE "discounts. Approved parts. %50,000 stock.
COver four pounds, catalog, circuits, data — 504, prepald (Out~
side U. 8, — 81.00). eekly {new items, test reports) bulletins
e 20 weeks—‘s .00. Kxperimenters 56 page house organ —
25¢, prepaid. Kladag R io Laboratories (Established 1020 —
over 4000 radiowise customers), Kent, Ohio.
SPEAKIKR rewinding, %3 to $2.75. Guaranteed. Clark Brothers,
Albia, Iowa.
LEARN Wireless (Radio) Morse telegraph. school, ofdest and
la.rgest endorsed by telegraph, radio, railway and government
5. Expenses low — can earn part. Catalog free. Dodge's
}gstxtute, 7 Wood $t,, Valparaiso, Ind,
. L. sweater émblems should be worn by all League mem-
bers. They are yellow and black 5" x ¥’ diamond, felt letters and
embroidered symbol. Only $1.00, Money arder or currency
only ae I\/Fted Eric Robinson, 135 Jefferson Road, Webster
Ciroves,
CHRYSTALS: Best quality one inch square power type orysrrs.
in 180 and 80 meter bands o your approximate specified fre-
quency, $5.50. Fully tested and guaranteed. Immediate de-
livery. We grind any crystal from 20 ke, to 6000 ke. Prices on
reqquest. Collman & Bliley, 34 West 8th St., Erie, Pa.
100 e Quartz Bars. Build your own frequency standard. No
lapping necessary to make our bars oscillate at 100,000 cycles.
%9 .00, wat,h instructions. Collman & Bliley, 34 West 8th St.,
irje,
668 and mercury 81 at $5 and $4 each. 7500 volt pea.k inverse.
Unconditionally guaranteed. W2BAIL, 61 Devon St., North,
Arlington, N. J,
WANTED — new 203A tubes. Trade Kennedy receiver with
amplifier Al condition, brand new 5(}0 vaolt Esco motor genera-
tor. Fine for crystal sbage or 210. 27 hour 852 good as new.
WICPI, Peace Dale, B
TRANSFORMERS made to your order. High nlu , moderate
prices, quick service. Write for quotations. emv voltages,
currents (or wattage) and frequency desired. Baker Engineering
Laboratories, 2131 Curdes Ave., I't. Wayne, Indiana.
FOR, sale — Hsco motor generator. Generator 800 volts d.c.
and 11 volts d.c. Motor 110/220 volt single phase. Just the
%}élllrx fo[x\“ aycouple of ffties, $100. WLCI, Tutheran Church,
aca, N.

100 call cards, 85¢, Mele, 39 Foxon, East [Iaven, Conn.
\VANTLD Crenernl Radio 377-B or 377 oscillator, .:HS Oscillo-

graph, 8-1) string holder. Super Wasp. 160 0 ban d crystal

SELL bamson PAM 39. Radiola 26. Kennedy Umversa.l Frost

hand mike, Utah 110 DC speaker. Robbins Meyera 110 AC,

.(:U(t) DI(J 400 mills, ring oiled. Make offer. George Carson, Tows,
‘ity, Ia.

FOR sale — Bandbox superbet as per June 1930 Q87" Will sell

at cont, Write W7JA at 534 Douglas, Wena.bchee, 3% aehmgton

for particulara.

SELL =300 cycle 5000 volt transformer with rectifier tubes.
WQEO 615 Dodge, SW. Lafayette, Indiana.

WANTED: Good Camera, binoculars for Clorona Portable,
Teleplex, 7 tapes, etc. Write, describe. W1BIR, Roland Gaston-

guay, Chisholm, Maine.

TRANSFORMER rewinding, $¢ to $8. Guaranteed.

Brothers, Albia, Iowa.

EIGHTY meter crystals $4.75. Radio bnmueermg and Con-
struction Laboratories, Box 885, Albany, N. Y.

MICROPHONE buttons, #i” in dismeter. (Good sénmcxvxty
with directions for twenty-five experimenters. Price $3. C’ 0.D.
Charles Doyle, 101 E. Erie Ave., Corning, N.

COMPLETE 50 watt T.P.T.G. panel mounted transmitter,
a.¢. 8.¢. shielded receiver. Write for list. W4AQQ), 1832-34 5. W,
8th St., Miami, Fla.

QUT of work! Must sell 50 watt rack and panel built M.O.P.A,
Cost 158 bucks to build. Complete with WE211 L.P. cscillator.
All rectifier tubes. Kvery tube used under 7 hours, 4 power
supplys. Parts are Sangamo, Weston, General Insir., G. E,,
W. E. Key relay. A rea.l job. Sacrifice for first money ‘order of
85 llnimks Huwry! J, P. Halliday, 5812-5th Ave., Los Angeles,
BELL —4 mfd. 1000 volt working filter condensers at $2. 2
mfd. at $1. 1 mid. at 60¢ each. Esco 750 volt & 330 mills motor
generator $40. New 204A $50. New 852 $28. 250 mill amp
chokes,” 30 Henry $5.50, Perfect 851 one Kw, tube $135. What
you want or swap? H. C. Barton, LeRoy, N. Y.

FOR sale 250 Watt TPTG 8hort wave panel transmitter em-
ploying Cardwell condensers, RCA bottle, Jewell meters and
the best of evervthxﬁ else. Rectobulbs ete. Ready to operate.
lnteruhangeable bands. Advertised in previous ST issue for
$275.00 Now $175 fob Portland. W7BS, ¢/o Jerry’s Radio Shop,
1069 Division 8t., Portiand, Oregon.

S8ELL almost new motor generator 300 mils 2500 volts, 110
a.c. single phase drive with separate 110 volts a.c.~d.c. motor
generator exciter and feld rheostat. Want cash or enough phone
input eqmgment to equal cash value. Make offer. Horace J.
Marrma.n, WBAYO, 1934 8. W. 11th 8t., Oklahoma City, Okla,
SELL — best offer takes 300 volt« Edison B battery and gallon
electrolyte. WOEEB, Wood Lake, Minn,

BELL Esco motor generator, 800V-1200V-2000V_1 Kw, four
bearing ring oiled, $175 f.0.b. Detroit, Michigan. Tlmpkma 87
Library Place, Prmceton. N. J.

MERCURY ares for high power, 10,000 volt 8663, super power
transformers, reactors. See other hamad. Rectitier Engincering
Service.

HAVE you our free bargain bullet,m? Ruxtra special prices on
classy merchandise. F'xa.u\ples mid, 1000 V filter condensers,
list $4.50, three for $4.50; RCA “Uni-Rectrons'’ $16.75; $4.00
Trumbull Lightning Switches $1.75; New (. E. 24,1500 volb
dynamotors $37.50; lots of others — postage extra,. Send 10¢
for complete catalog. 866 rectifiers, 10,000 volt rating $6.00 de-
livered —- gpecial quantity discounts. E. F. Johnson C ompany,
‘Waseca, Minnesota.

TRADE or sell — Kemington model 24, 12 ga, repeating shot~
gun, with raised matted rb, practxcallv new, Clost $53, sell for
$40. ¥lco No. 9 elecric health generator like new, with all
attachmenis. Cost $40 — sell for $25. Oliver typewnter in
first class shape, $15. Want Vibroplex, new 11X852, hi voltage
plate transformer. WS8DDR, H. C. Spencer, Jonesville, Mich.

ONE Aero automatic tuner $12. Postpaid. C. 4. Houldson, 6/0
AR.R. L., West Hartford, Conn

TUBES wanted — 1ranam1ttmg and mereury arc. WODWA,
FENERAL Electric 24 /1500 volt .233 ampere $37.50; 24/750
volt §27.50. On 12 volte delivers 875 volts. Either model
adapted for external motor $3.00 additional. Westinghouse
27 5/'350 Special $7.50. 10/350 vnlts $15; 6-15 volt 500 watt
;zenera.tor or motor $15. 110 VIC to 14 volts 7.5 amperes $20.
500 watt 500 cycle aireraft generators with exciters $7.50, V
Helmets with headset $10. Holtzer-Clabot 12-500 volt dyna-
motor $18, Spare 1500 volt armatures $12.50; 750 volts $10.
GE 14 HP DC motor $15. complete 900 cycle aireraft trans.
mitters $25. Henry Kienzle, 501 East 84th St,, New York.
PRINTS from your station foto negative. Best prices. WSANV,
ISLs, twciu) Cﬁl&)l’, 90¢ hundred. Samples, WODGS, Jr., James-
town,

Clark

WANTED — National SW5 d.c. model. WIDSR, Greenleaf,
Ransas,

AC SUper-wasp, cabinet,
Olsen, 1046 Summit Ave.,

SELL or trade — 8.M. 440 amplifier. W7QD.
90

&owercpack and tubes, %35. John

QSL cards, stationery, etc. WSAXD, Smethport, Pa.
11{} _Nﬁ‘]ST QSTs at low cost. Free Sampies., WSDED, Holland,

199 Jewell analyser. New, $44.50. Also trade something for
anything, W9CI
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OMNIGRAPHS, Teleplexes, receivers, _superheterodynes,
50-75 watters, 299 s, transformers, meters, Wasps, \xbrop exes.
Bought, sold, traded. Ryan Radio Co., Hannibal, M

I\IPROVED type 866 mercury tubes, firsts $6.00 each. Seconds
$4.00 each. CT filament transformers for two 866s, $2.50. In-
dude postage. E. Ewing, Jr., 29 8o. LaSalle 8t., Chicago, il

SHORTKUTS to code reading speed $5 each. Radm develops

25 before or after license — Hispeed hoosts Shortkut Hams to

§5 so@xe I4{:0. few hours or days. Dodge, Box 100, Mawaroneck,
ew Yor!

WANTED — 25 watt transmitter, 80 or 150 meter band, with
power outfit. List equipment used.
Penna,.

RECTOBULBS, prepaid at new reduced prices. RCA and
W.E. transmitting tubes. Any other apparatus. Everything
ahlpped subject to your trial and approval. Write. Henry’s
Radio Shop, Butler, Mo.

HSCO 500V motorgenerator $25, lsco 1500V generator $40,
G, B "441 500V dynamotor $30, $-M Round-The-World Four
%18 WE211D $12, other apparatus. All on approval. WOARA.,

CHOPPER fifteen dollars, 10V filament transformer, three
dollars. Frost hand mike f,Wo dollars. Photo and details on
chopper upon request. W8K.

SELL — 4 tube short wave receiver. Screengrid r.f. detector
with new Cunningham tubes and cabinet, $27. Konchar, 4500
N. Artesian Ave., Chicago, 11,

CONDENSERS: Oil impregnated, fully mounted. 4 mfd, 1500
V. d.c., Working, guaranteed Individually tested at 2000 V.
d.c. $2.25, five for $10.00. WIVC, Richard Baer, 70 Ontario
St., Pittafield, Mass.

[ R,YSTALb Powerful oscillators. Your exact {requency.
Moneér—back guarantee. 80 Meters $4.75. 40 Meters $9.00.

4 ‘RYbTALB—usuﬂators excelled by none. Polished clear —

. ag it should be — not milky. 3500 kilocycle band $8. 1750 kilo-

 eycle band $5.50. Blanks $1.75. Turk Cullom, 3134 Long Blvd.,
Nashville, Tenn.

t'x(')OD erystals. WODRD, Herbert Hollister, Merriam, Kansas.

SL eards, two colors, $1 per hundred. Free samples. W8DTY,
257 Parker Ave,, Buffalo.

’[‘RANbF()RMERb— 125 watt, 110 volt, 60 cycle, 550 and
750 volts each side center tap, 125 ml.lhamperes current, two
7Y% volt, 214 ampere, center tapped filament mndmg», will
supply plates and filaments of two 210 tubes and filaments of
two 281 rectifiers, mounted, with binding post terminals, heavily
constructed for tla.nsmltbmg, no heating, $8.75: Same as above
except 250 watts, 250 milliamperes current, one 734 volt, 7
ampere, and one z‘é volt, 10 ampere center tapped filament
wmdmgs Will supply plates and filaments of five 210 tubes and
filaments of two 866 rectifiers. Designed especially for phone
$11.75. Remit $2.00 with C.0.D. Orders, Prompt Shipment.
Amateur Equipment Co., Myrtle, Mississippi.

. B. Roberts, Bangor,r

SELL — small station, two transmitter, Pilot super wasp, d.c.
meters, tubes, batteries and lots of parts. Write for list. F.
Hahnel, 1270 Grant Ave., New York City.

TRANSMITTING tubes $1.25 each. Genuine General Electric
tubes, normal conservative rating 5 watts. Plate voltage 750,
filament 7.5. The platinum filament makes it a brute for pumsh-
ment, For oscillators, modulators, amplifiers, ete. luterchange-
able with 210's. The greatest tube bargain. Sent COD.
Hufnage! 879 South 18 St. Newark, N. J.

FILAMENT transformers $1.00 for UX210's, UX250's or
UX281’s. 7.5 volts center tapped. We never knew 1000 fila~
ment transformera could sell so fast, luckily we obtained another
batch, just for you, and they're going like wildfire. It’ 8 your only
chance to get that individual filament supply at a price within
reach of everyone. Rush your order now $1.00 each. Sent COD.
E. Hufnagel 879 South 18 St. Newark. N. J.

1000 volt working voltage condensers, 314 mfd. Made by Strom-
berg Carlson, a brute in size and actxon, only $2.75 each. RCA
transmitting chokes 18 henry 400 mils. W elght 20 Ibs. $3.50
each. 200 mil 30 henry only %$2.50 each. 30 henry 70 mil $1.00
each. All chokes fully mounted. Transmitting keys $1.00 each. .
RCA licensed UUX250°s $1.80 each. All merchandise guaran-
. Sent COD, E. Hufnagel 879 South 18 St. Newark, N. J.
LLIAMETERS 0-100, new style movement, new flange,
flush panel mounting. Special $L.25 each. Tubes type UX281
$1,50, UX210 $1,80, UX245 75¢. Any of the following types
only 65¢ ea,t,h UXa2e, UY227, UY224, UX280, UX171A. Also
UX201A 25¢ each. Al RCA licensed. Neon tubes for wave
meters now_in handy case preventing breakage, 50¢ each,
Speech amplifier transformers $1.50 each. 5000, 10,000, 15,0600
Ohm 50 watt transmitting grid leaks only b()¢ each. 100 feet
stranded antenna wire 20¢. All merchandise guaranteed. 24
hour service. ¥oreign orders solicited. See our other ads. Sent
COD within USA. E. Hufnagel 879 South 18 8t. Newark, N. J.
WHAN;)I‘}LD — milliammeters, all ranges. Ilay Groenier, Platte~
ville, Wis,

QS Ls, 90¢ g 100, two colors. WODGH, 1816-5th Ave., N., Min-
neapolis, Minn.

QUARTZ, direct importers from Brazil of best quality pure
guartz suitable for cutting into Diezo electric nrystala ‘Write us
for full details. The Diamond Drill Carbon Co., 720 World
B . New York City.

C H.YbT ALS accurately ground from finest quality Braszilian
quartz. CGluaranteed to oscillate. All frequencies. Can also
furnish osciflating blanks and cross sections. Guaranteed free
from tmnnmg Prices attractive. Write us for full particulars.
Premier Crystal Labs Inec., 74 Cortlandt 8t., New York City.

GUARANTEED used equipment, Several each. Jenkins and
Adair standard C6 Condenser microphones $150. d & A 6
mixer, three carbon and three condenser positions $100. J & A
microphone transformers, 200 ohms in and out for mixers $6.
‘Western Electric 387 double button broadeast microphones $15.
WE 41A filters for carbon microphones $3. Desk type carbon
‘microphone stancs, cable, plug $8. Floor stand 20 foot cable $10,
WwC Ag Baltimore, Md. o
SHLL yuick ~— Bilver Marshall Round-The-World Four re-
retver. Wired with tubes and coils, $15. Frank M. Lee, 37
Broad St., Elizabeth, N. J,

WANTLD— transmitting tubes, ity watts or more. Will
trade Jewell pattern 64 0—11% amp. meter. L. D. Colvin, W7KG,
Boise, Idaho.

QSLs. ?&a'de to order, $1.85 for 200. Samples. . Vacbovetz,

s INL X,

‘I‘RADE new unused Columbia Electric portable Radiograph
for xmtr equipment. W4MA, Temple, Ga.

MERCURY vapor full wave rectitiers (280M) $4.50. Inverse
peak plate volts 1400, peak plate amperes ,300, filament am-
peres 2.0, filament volts 5. 0, drop across tube 17 volts. Same
structure as 280. Perfect tubes 90 day guarantee. Harry Payne,
108 West 18th St., Linden, N. J. W2FY.

MOVIE Fans!, Have $225 bomplete J6-mm. Movie outfit al-
most new to trade for t.ransmltter and power supply. W8AND.
133 Broadway, Toledo, U

SWAP, meters and parts for Gratlex or rifle in good condition.
Jas Coe, Box 257, Route 8, Dayton, Ohio.

ALUMINUM rectifier wire, #14 gauge, absolutely pure. Ideal
for the electrolytic rectifier described in the Handbook and QST.
1¢ per ft., 90¢ per 100 ft. Hatry & Young, Hartford, Conn.

bALE — WZCJIV’s 30 watt Hartley xmitter. Complete wid
P.D.C. pwr supply. DX record — (i, RX, EU, K4, W8-7 ete.
%35, Swap Telepiex for 203A.. Want parts for 50 watter. W2CJV.
BUESCHER alto and soprano saxophone and tennis racket for
gale or trade. Need transmitting tubes, parts, microphone, ete.
WOIFLM, Gregory, 8. D.
CRYBTALS — cur produet will afford you the cheapest means
of attaining frequencv stabxhti with that cryatal note. Write
for information. QRG Crystal Labs., Roseland, N. J.

WHALA —Tor sale. Handbook TNT 210 transmitter, power
supply, monitor. Schnell recetver, metal cabinet. Each com-
tlete unit, $25. Complete station, 350, 6204 QOram, Dallas, Tex.

QSLs — Write for samples ‘W4AKS, Monroe, N. C.

POWER. crystals: Guaranteed excellent oscillators. One inch

square sections of “your speeified frequency accurate to .1%.

1715 ke. band, $6: 3500 ke., $7; 7000 ke., $11: Plug-ln dustproof

holder, 3. Prompt shlpments precxsmn Piezo Service, 427
8t., Baton Rouge, La

\InLL— tra.de Audibility meter, Grebe CR8, CR9, UP1653
reactor, & [I.;Ius Want Norden-Hauck Super-10 transmitting
eqmpment at Daly, Beardstown, I11.

SELL —75 watt crystal controlled xmtr complete with 852
and two 210s, brass frame. Write for foto and price if interested.
Also meters, tubes and MG. See May @87, W2FL, 181 Green~
wood Ave., B, Orange, N. J.

TUBES — RCA licensed. 5 watt SX-210 orcillators; bX—ZﬁU"a
$1.92; 8X-281's $1.40. Mercury vapor UX-280-M $4.41; HR-9
$3.95; CX-866 $10.58 pair (Firsts) Neon sticks $2,50 Tubes re-
built, ** Fifties”” $13.50. Satisfaction guaranteed. Howard Tube
Service, 5508 Fulton St., Chicago.

SELL— wmplete 40 ety xmir with 210 and 81. D.C. plate
supply. $30. H. Brewer, Oskaloosa, Ia.

TRADE complete station for motorcycle, Extra. shortwave re-
celver for Vibroplex. WOGKH, Milledgeville, 1L,

NEW (eneral Flectric Mercury Arc Tube & Tilting frame,
$12.00; Transformers, 750V, 300 mills. Two in series delivers
1500V centertapped, $1.80; No. 12 solid enameled antennas
wire. 100 ft. 60¢; RCA Uneased condensers. 1000 working volt-
age. 2 mid., 504; '3 mfd., 85¢. (Cased 40¢ extra); (90 day guaran-
tee). UX210s, $2.00; UX250s, UX281s, $1. -35 Postage extra.
Hanifan Sales Clompany, Waterville, Ohio.

W20 WJ — gelling out, (W and radiophone transmitters —
geveral receivers — UV204A tubes — high voltage condensers
transformers, power supplies, etc. Bargaing. No junk. List an

photos for those interested. Roosevelt, L. 1.

POWER transformers, 1 kilowatt 2200V (center-tapped) 310
Tubes, W. K. 205D, $3, 2394, $1. Wauseon Radio Service,
Wauseon, Ohio.

FOR sale RCA 1000 watt No, 851 tube slightly used guaranteed
OK $150, Heintz and haufman type 500 watt TGTP transmit-
ter, like WIMK $100. H. C. Wing, Greenfield, Mass,

CRYSTALS. One inch round x cut power xtal, unconditional
sguarantee $7.00 Square v cut $5.00, Flmshed blanks X or Y cut
$2.00, Good W.E. 211 tubes $7.50. WSAKW, R. L. Tedford,
1804 Waltham Ave., College Hill, Cincinnati, ()hlo.
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QPERATORS wanted., C ommumcatlons Comipany, Natmna]
CGuard. Radio, telegraph. T'wo weeks camp, Beginners. Captain
Dunn, 34th Street, Park Ave., New York City.

Q R A SECTION

50c, straight with copy in following address form only:
WIALH — Louis A. (na.marco, 11 Free St., Milford, Conn.
WIBZC — William C. Ellsworth, 70 Pine 5t., Chicopee Falls,
Mass.

WIMG — 5t. George's School Radio Club, Thomas W. Brown
4th, opr., Newport, R. I

?\ngAC - ¥, V, LeCount, 4309 47th Ave., Long Island City,

W5EARR —Tieut. R.J. Gibbons, 3119 R1s, Galveston, Tex.
WBBX(Q — Lynndon L. Aufdenkamp, 416 N. Coast Blvd.,
Laguna Beach Calif.

HULBY — Reuben J. Tayek, 2520 Park Ave., N. Riverside,

WIMK, A.R.R.L. Headquatters

R. B. Parmenter, Chief Op. “r

The following calls and personal sines belong to mem-
bers of the A.R.R.L. Headquarters gang:
WIAKW-WIKP Clyde J, Houldson “ch."”
WIBAW R. T, Beaudm ‘rh."”

WIBDI F. E. Handy “fh.”
WICBD Clinton B, Deboto “de.”
WI1AL J, J. Lamb *
WI1DF Geo. (xrammer “he.
WI1EH K. B, Warner “ken.”
WIES A. A. Hebert ““ah.”

WI1FL G. Donald Meserve *“dm.”
WISZ-WIBIZ C. .. Rodimon *rod.”
WI1UE E. L. Battey “ ev

Do youknow that the latest Radio Amateur's Handbook
is available in bound form—— $2.00 per copy, postpaid.

When ardering ¢ copy of this new 8th edition, look
at vour present copv and determine if vou want your
next copy in more permanent form.

SAY OM, DON’T FORGET!
Pacific Coast Ham Hdqtrs. '
RADIO SUPPLY COMPANY
H. A. DEMAREST, Pres.

_ QRA: 912-14 South Broadway
1.os Angeles, Calif.

Sum lines! Sum stock!
Sum prices, FB!

And remember — All mail orders out the same
day received.

(et our catalog- Everything for the amateur
(WGFBI located in building)

Single Control on 1. I

with the National H Dial

When used with the special H.F, National Model SE-100 or ST-100

Variable Condensers, this elecirically-silent dial gives real single
tuning control on high frequency reception. The condensers are
designed to mount directly on the dial without other support.
A non-metallic vernier cord drive gives complete electrical
silence — a very important] matter at 15 M.C. or over.
By a simple projection feature, the dial readings are
thrown on a ground-glass screen. There is thus no
parallax so that rapid yet accurate logging is
possible.

JUST ANOTHER REASON for the out-
standing superiority of the THRILL-BOX.
{(Send 50c in stamps or coin for new G4
page Short-TWave Handbook, Bulletin

No. 146-T' is free.

NATIONAL

A.C.—SWS§. THRILL-BOX

NATIONAL CQ., INC., 61 Sherman St., Malden, Mass.

f ‘ Send for interesting data and price sheet on
Transmigsion Condensers with working
voltages up to 3000 D.C. for use with the
following tubes: 203A, 204A, 210,  500W,

N / 851, 852, 860, 865.

TRANSMISSION CONDENSERS

CORNELL ELECTRIC MFG. CO.
Lotig Island City"- New York

TRANSFORMERS

1 KVA 3 phase 1500-2000 v, eachside . .......o00viuuns $40.00
700 watt 1000— 1500 each side.....ccovevnresen eee. 14,50
250 watt 500~--750—1000 each stde
unmounted $10.00; mounted $11.50
Smgle and Polsghase Volitage Kegulators. Chokes, Polyphase

ransformers. Add $2.00 for fil. winding
WOCES FRANK GREBEN
1927 So. Peoria Street, Pilsen Sta. Chicago, Iil.

Important to
Every Experimenter

Robert 8. Kruse, engineering consultant on radio devices,
bas kindly agreed to be available to H. & V. customers for
radio-engineering problems in design or advice. Mr. Kruse
will prepare plans or designs for the chap who rolls his own:
ardvise on alteration of present receivers or transmitters; or
design special receivers or equipment to be built by H. &Y
Terms of service, estimates or similar information on
request. A radio experimenter since 1907 and practicing
radio enginecr for eleven years Mr. Kruse is also well-
known because of his technical editorship of QST and his
writings in the ieading radio journals. State your problem
or need in writing for estimate.

HATRY & YOUNG, Inc.
Hartford, Conn.

'BECOME A RADIO OPERATOR

See the World, Earn a Good Income,
Duties Light and Fascinating

LEARN IN THE SECOND PORT U.S.A.

Radio Inspector located here. New Orleans supplies
operators for the various Gulf porta. Most logical location
in the U. S. A. to come to for training.

Our students qualify for the various branches of radio.
Runs to all parts of the world. Positions Auhore Jand Afloat.

New Course in Radio Servicing and Repairing. Special
Courses, Day and Night Classes. Enroll any tune Oldelt and
Largest Radio School in the South.

Literature on request.

GULF RADIO SCHOOL

844 Howard Ave. New Orleans, La.
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FBARGAIN

Edison Universal motor 1/25 h.p. with governor and regulator H as
one thousand uses. Price, €d.. ... .co.vevvivananonnsnn 3.5
Rheostats for above. . ...ttt inininssnnarnnneens s 75
Microphone Cable, 3-wire Shielded, Western Eleclric heavy-duty.

Per fool.......covuvsnunn .. 812
Generators, Westmghouse 110 v0lt,
self-excited
Generaior, (m*ﬁlam,

4.C. 900 evcles, .3(/0 watts,
$15.00

.Stn

Corps, with
motor, 12 volt 33.6 amps. 5000 R.P.M., . vewees 810,00

shaft, can be used as

Generalors, 12 volt, 60 amp., has automaltc mnlrols .$20.00
Double filter RCA chokes, contain two 30 henry 80 mil chokes.
95

Weighb DS, . v v st e et e ne i e iaiannanes $.9
Ammeter, Weston No. 425 thermocouple 0-2 amp., mid. on large

bakelite base with D.P. hi voltage swiich . .............. $7.50
Ampere hour meler, Sangamo, battery charge and discharge, tvpe

MS 0-500 scale, :aimczw Fampo.. .o oooiviinninn, $10.00

Milliammeter, VWestinghouse, 0-150, surface mig., b. con .. .$5.00
Voltmeser, Westinghouse, type C.A. 0-25, zero ad;ustzmnt Jlus}a
MOURIENE « « « « oo iv s vmar s s ssaanssrsansnerrun $5.0
Motor generator Holtzer-(.abot 110 D.C. 220 A.C., 500 walt, 5()()
cycle, Ball bearing. . ... .. coviiiuienns Ceaeaasenn $50 Q0
Western Electric Dynamotor System No. C. I’V 927. Two 27/350
wit dynamoiors in shock-proof hanger, May be used in parallel
to give 160 mils at 350 volis, or in series, grving 80 mils at 700
wolts, Can be used to operate transmitters up to 50 walts power
from 32 volt D.C. mains. Ideal for Delco systems. Two dyna-
‘molors in hanger. . . . .. .$15.00
Single aynamotov withous hanger . .9.00

ARMY AND NAVY
RADIO SURPLUS

Western Electric Switchboard C.W. 928, Control board for Dyna-
motor System C.WW. 927, Consisis of starting swilches, fuses,
0-50-500 volt voltmeter with swilches for testing main lines and
outpul. Also contains compleie filter system. Very special. . $8.00

Complete line 500 cycle motor generators 14 io 5 K.W.

Transformers, Simon, 220 to 11,500 closed core, 4 K w., 5()0
cycle, " pancake”™ SECONBBIY . | ornnesrenenns s L §5.0

Transformer, Ameriran, oil immersed, I K.W., 5!)() cyde. 20-
KOUOvolt. . oveviinnnn 10.00

Transformer, West. Elec., outbut, No. 1024, 4 to 1 rutio, .
Transformer, West. Elec., output, No. 2024, 5 {0 I ratio....$3.50
Transformer, West. Elec., input, No. 201A, 7 to I ratio....$3.50
Condensers, iransmitting, Murdock 002 mfd 12,000 wolt nieal
for plate blocking. . ......o.vuviin. $2.5
Condensers, Wireless S pecialty, copper glass Leyden Jar, 10, 000
working voltage 002 mfd. 2.0
Condensers, West, Flec. 21 A.A., 1 mfd. 1000 vollA C test. .. .$1.00
IHeadphones, West, Flec. No. 194W same as C.W. 834, 2200 ohms,
D.C.oslightly used .. oo ooviunnt ceniseereerienasee 8500
Western Eleclric Radiophone lransmtller unit, 3261V, Spéméld
1.5

Dynamotor, aircraft 32 /275 volt, with shaft. . ...... ..85.00
Navy Aircraft Dynamolor, Gen. Elec., new, 24/1000 volts, 1 amp.,
extended shaft with pulley, giving 24 volts outpul for filament and
1000 wolts for plate or driven by its vwn input of 24 wolts. Value
$250.00. Our special brice. ... .o voiiiiirevannnnnss $50.00

.$3.50

ANTI-CAPACITY
SWITCHES W.E. 12 and 16
Terminals, cll with Platinum
Contacts, value 0 each,
Uur price, Y5¢ each. L%t: (%

Radio Trans. Key,
Telltale Lamp, Bakelite base.

HERE’S A REAL BUY!
U.S. Army Signal Corps, ' solid
coin silver contacts, flameproof

Dubilier

CD-1494 mica trans-
mitting 0006 mfds.,
23,0007 olts, przcz

(,ondzmzr.

(J—3 cells)

NEW ~ Ediscn Storage Batiery Fy e
BB-1, 10 volt, 37 amp., conlains % wl
(& omplete in steel poriable cose.

ntfl

)ubzher, new

)ub;lm', used
Jireless spec. new

Vireless spec. used .

'Iype -4, 1.2 wolts,

Voltmeters, D.C. port-
able new Westor model
43, 3 scale )—5-15-—
150, guaranl:zd 2
1%, accurate %
Ammeters, D.C port-
able, new Weston
model 45, 3 scale (1.5
~15=150 with 3 scale
;ttgna; }hz;n?g and
eed i o lo_dccti-
$35.00

Reszsldnte box, Bunnell, .:upanty
I~1 .Ul)() ohms, complete with
blugs . $25.00

Edison
Storage

Baldwin H ead phones, Genuine Mica
I)mphmgm 2000 onm. Reguiar $15.00
VAlUE. . oo i e $5.00

M8 1.2

Type

175 amp nickel volts, 11 amp.,
Cond, . Dubilier, mna volts > R d,
8,000 cip. ulir 005003 o HolteersCabot,  ulfli...|.$3.50  meer used, bey )
.Ul)Jd. ..... D $25 (1)0 farbon gngnu alr Tfy;'ze A-6, 1.2 wolésl r 196, 25 T/l;esle?ly F‘lcgrliﬁ Sign%l "I)Zaps" 1?00
Y y 1 2 Ler. a, N ohm, e D-12 can be used as relay,
Copdonser, Dugitiers mica, obgolls  ransmitier. Spegialy i3 wmit., ek Type L0, 23 , i $1.00
pmarg s Largest Radio Electric Supply House in U, S. on Army Navy Surplus. Sufficient [Tondensers,w. Elec,
iﬁeﬁaf‘mgn’:&”ﬁw postage and deposit of 20% required on C.0.D. orders. No orders shipped for tvpe 21AB, 1000
fec. four bar hand| less than $1.00, CANADIAN ORDERS MUST INCLUDE FULL REMITTANCE fwit A.C;. lest, three
rGnk., . ... . $2.50 ~WE DO NOT ISSUE CATALOGS. caps: . 125,.25,.5, 81

MANHATTAN ELECTRIC BARGAIN HOUSE, Dept. Q, 105-7 Fulton §t.,, New York City
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To Our Readers
who are not
A.R.R.L.

members

OULDN'T you like to become a

member of the American Radio Relay
League? We need you in this big organization
of radio amateurs, the only amateur associa-
tion that does things. From your reading of
QST you have gained a knowledge of the
nature of the League and what it does, and

you have read its purposes as set forth on-

the page opposite the editorial page of this
issue. We should like to have you become a
full-fledged member and add your strength
to ours in the things we are undertaking for
Amateur Radio. You will have the member-
ship edition of QST delivered at your door each
month. A convenient application form is
printed below — clip it out and mail it today.

A bona fide interest in amateur radio is the
only essential qualification for membership

AMERICAN Rap1o RELAY LEAGUE
West Hartford, Conn., U. S. A.

I hereby apply for membership in the
American Radio Relay League, and enclose
$2.50 ($3 in foreign countries) in payment of
one year’s dues, $1.25 of which is for a subscrip-
tion to QST for the same period. Please begin
my subscription with the .......... issue.
Mail my Certificate of Membership and send
QST to the following name and address.

P R R I R L R I I I AP A S IP P

@ e s a e s s st es s tassesas st e te v ae s

Do you know a friend who is also interested in
Amateur Radio, whose name you might give
us so we may send him a sample copy of QST?

D I R I I R I R R IR IR P AP AP SR

Thanks

For Your Convénience

QST’S
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A

POWER AMPLIFIER

PENTODE

NOW AVAILABLE

NCE AGAIN the RCA Radiotron Com-

pany, Inc., gives the set designers a
new tool to work with — the screen-grid
power output pentode, RCA-247. Owing
to the addition of a “suppressor” grid be-
tween the screen and plate, this Radio-
tron is capable of giving large audio
power output for relatively small signal

The RCA-247 has been designed for use in the audio
power output stage of newly-designed AC receivers.

voltages impressed on the grid. The sup-
pressor is connected to the cathode and
is,-therefore, operated at the cathode po-
tential. Thus, the suppressor is effective
in practically eliminating the secondary
emission effects which limit the power
output of four-electrode screen-grid

types.

The preliminary ratings and characteristics are:

Filament Voltage . . . . 2.5 Volts
Filament Current . . . . . . 1.5 Amperes
Plate Voltage, Recommended . . 250 Volts

Screen Voltage, Recommended and Maximum 250 Volts
Grid Voltage C e e
Power Qutput

16.5 Volus

32 Milliamperes
7.5 Milliamperes

Plate Current
Screen Current.

Plate Resistance . . 38,000 Ohms
Mutual . Conductance 2,500 Micromhos
. . 7,000 Ohms

Load Resistance, Approximate
. . 1.5 Watts

RCA RADIOTRON CO., INC. ~ HARRISON, N. ]J.

A Radio Corporation of America Subsidiary

RCA RADIOTRONS

« « THE HEART OF YOUR RADIO » »
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(? 4 1S Mo &a\-\ Sireet Olbany NewYork
"’we buy selland (tat%ée Harn, st/

LY 4

:.-moua SCRUICE & SHIP RNY PLRCE

Arsco 50-watt so
Araco 73-watt o
Arsco 204-A £50-watt. sockets
Arsco sockets for 212-A or D tubes
Arsco 2 mtd 1(00- volt condensers. .
Arsco 3% mid 100-volt condensera.
Arsco 4 mfd 1000-volt condensers
Above all unmounted but sealed in paraffin, d

mfd 1150 volts sealed in fiber box. Beautlful jol
1 mid 1250 volts oil impregnated condenser. .....,
All above condensers are working voltage, not D.C.

rating, hi.

Arsco | mfd 3500-volt tr
Arsco 2 mid 3500-volt transm
Arsco 1 mfd 3000-volt trans ng flter cc
Arsco 2 mid 30()(l-volt tra g filter cond
Arsco 4 mfd 2000-volt transmitting filter cc
Arsco 8 mfd 2000-volt transm filter cond
A 125 volts D.C..

ng filter mnqensers. .
ng fifter con

Arsco 2 mid 1500 volts. ,
Arsco 4 mid 1500 volts

4 10

Universal M1crophones Model BB.

Universal Microphones, Model KK

Universal Microphones, Model L.L

{Iniversal Ba.by Mikes Q.R.Q..

versal Baby Mikes with &

Univergal Handi-Mikes

Arsco Calibrated Monitors, With batteries, three ‘colis,
and individual calibrated charts

Arsco Caltbrated Wavemeters

Clarostat 250-watt Frxrnary rheostats, each, . .

Latest Amateur Call Books, . ... ......vnuuns

Samgon. Pam Amplifiers. New and in Original
Cartons.
Pam 16—-17. Uses one 281, two 210's, one 2"7, ligt
$12 ne
9-20. Uses two 1J.X. 281, two U.X. 250 two

UY 27 list $175, net price

Crenntine R.C.A. U.X, 852, new original scaled cartons

National four-tube thrill box

. B, Bve-watt 1162 navy tubes

Slightly used G.R. 1000-cycle audio ogcillato)

Arsco power supply, complete, delivers 750 volts and
7ig volts, 300 watt. Filtered and encased in heavy
metal cabmet, special 3

Amrad or Sprague 8 mid 430-volt electroiytic con-
densers, ear

Amrad Mershon 24 mid tiriple anode clectrolytic
condensers R

Latest Drake's vncyclopedia

Cardwell 00044, three-thousand-volt
condensers type, 147

Crosley 30-henry 160-mill double chokes, .

CeCo 11.X. 230 or 231, ncm microphonic

CaCo U.X. 232 screen-grid tubes

R.E.L. type 215 kits wired and assem!

Arsco transmitter R.F. chokes

Arsco fil. transtormer, wu'e leads, 27 ¥
windings and 134 and 24 fil, wmdings, ‘special

CeCo U.X, 86 mercury vapor rectifying tubes .
CAUX

R.C.A, U.X. 210 tubes, new

Baldwin type G phones, list $12.00

Samson 7.5-voit, § volt, 2.5-volt, 1.5-volt 35-watt fila-
ment transformer. Beautiful encased No. 463 trans-
former, list $13,00. Special

Samson No, 132 200-volt C.T., 5 volt, C.T., 40 watt

Flachtheim 2 mfd 1500-volt porc. ins. condcnsers .

Flechtheim 4 mfd 1500-volt porc. ins. condensers. .

Manhattan full-wave, high-voltage 'rectifier tube, i)

0 volts, No hlament type. Ideal for 210
supply. List $12.00, apeclal

Pyrex 127 {arge insulators .

Metal Cans tor momtors

ifliam
iewﬂl 0-114 tmlls
ewell 0-2 mills,
Here's a Real Buyl G.E.'d mfd 1250 voltts working I
fully mounted, guaranteed, special, each,

THORDARSON TRANSFORMERS — LATEST T§PE

T-2385 — 550 and 750 volts, each sidc of center.
T~2587 — 1000 and 1500 volts, each side of cente

’1‘-}.388A 1500
500 watts,
T-2389A — 15()() and 2000 volts each side of
1000 watts, net
Microphone trans.
Microphone trans. 300
Microphone trans. T-3180 double button
‘ilament trans. 7 }-volt center tapped T-2230
ament trans. 12-volt center tapped T-2382 80 K. V.A.
[::m\;x trans. 12-volt ccater tapped T-2383 175
Teqted and functioning, not guaranteed, 250 tubes. .

Used Wheatstone Bridges 5.00 and $

Victor, 30-Henry, 150 xmlls chokes,
T1.X. or U.Y. sockets
Power Crystal, specify
guar. to oscillate
( rvstal blanks, tinighed and osullatlng
stal blanks, uniinished .
Pardwel[ 00044 three-thousand-volt trans, condrxnsera
New Cardwell midway trans. condensera 70 mmid .
New Cardwell midway trans. condensers 150 mmtd,
-watt large Neon lambs, special, G.E., each
Dongan power transformers, 300 watt, 1000 vn[t each
=n e ot C.T. and with the follorwmg voltages: 3 C.T,,
and one 10 and one twenty volt not center
ed windings Fully mounted, Weight 14 pounds
e )egi National R-3 mercury vapor, prepaid.
Mearcury or R-4 for high power rectobulbs, prwaid
And heres f. e R-81 rectobulb, ideal for re(‘tlhcra up as
high as 1000 volts, special
National va. u)ndenscrs K
with velvet vernier dials.
Sangamo 00025, .0005, UUZ 001, 5000 yolt condensers,
Enameled number 12 aerial wire, 100 ft.
Enameled aerial wire No. 12, 200
15.X. 281, tested and functlonm
Pilot or bllver-Marsha.lI coil forms, each
National S-101 screen grid couplers
Stand-off insulators, similar to General Radio, each .10
or $1.00 a dozen.
Arborphone A.C. amplifier, two units, power pack an d
bindmf .JE.OSt job, ideal for spePch amplifiers, pair.
0 new, ten, o
Flet‘trad large 50,000-ohm blceder, 45 mill, 100 watt,
0t $5,50, DOL DITCR. - « o v ovvv s rurnesnnneesennn
The new National A.C. short-wave five A.C. list $79 50. .
National power pack for game, list $34.50, net, .
Factory wiring,
"ihp dbl){f’ set when ordered complete with power pack

INCLUDE POSTAGE WITH ALL ORDERS AND20% DEPOSIT AGAINST C.0.D. SHIPMENTS
VISIT OUR RADIO SHACK WHEN IN TOWN—GOOD TIME ASSURED Hi—- WHAT HAVE YOU FOR SALE OR TRADE?

MORE FOREIGN TRADE SOLICITED

WE CARRY EVERYTHING FOR THE HAM

Write for free Ham Sheet

UNCLE DAVE’S RADIO SHACK

115 North Pearl Street
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46,00
1963
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Z7.LOG S

AMATEUR RADIO STATION

~WIXYZ, Gopher Praiie, Mina.

hn _Sept.t, 1930 .

vz
gy,
N L

AMERICAN RADIO RELAY LEAOVZ
HARTFORD, CONR,

LN P A N A o A B O S e O A e St e

E

Designed by
F. E. HANDY

Oﬁc Ro Rc En
Tommunications Jianagesr

New page design to take care
of every operating need and

fulfill the requirements of the.

new regulations!

New book form! No more
fussing with binders, or trying
to weight down loose sheets
when the breezes blow!

New handy operating hints and
log-keeping suggestions, put
where they are always con-
venient.!

We honestly believe the new
Official A.R.R.L. Log Book is

the best you've ever seen!

THREE FOR

You need more than

“JUST A LOG”’—

You need

THERE are 39 pages like the one below, 814"
x 1084", carefully designed to incorporate
space for all the essential information you want
and need to record about your station’s opera-
tion. Thirty-nine blank pages (backs of the log
pages} to be used for notes, experiments, changes
of equipment, etc. Durable covers of heavy
stock with space for your station call and dates
over which the log entries extend. On the inside
covers and first two pages are complete instruc-
tions on maintaining your log, convenient tabu-
lations of the most-used Q signals, miscellaneous
abbreviations, vperating hints, amateur prefixes
and signal-strength scales. The information you
want, always at your finger-tips.

The new regulations require a log; a well-kept
one identifies your station: a uniform series con-
stitutes a progressive and permanent record.

0 AMATEUR RADIO STATION LOG @

£ [sa
3| ey frovis| cannte faen - MESSAGES. HEMARKS €7C

?’\é/ SV

7

40 CENTS EACH

$1.00

Postpaid anywhere
SEND IN YOUR ORDER TODAY!

American Radio Relay League
WEST HARTFORD, CONN. U. S. A




When radio equipped cars for crime con-
trol work were first suggested, Burgess
Engineers, as usual, were called in to
assist. Burgess Batteries are today
standard equipment on the police cars in
many cities.

BU“RGESS*BATﬂ-:RY COMPA

MADISON,

WISCONSIN
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