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we want you to buy a handbook. you need it. for over four years
we've been talking up the handbook and we’ve sold over 120,000
copies of it all over the world. that’s because it’s good. it seils itself.
everybody who sees it must have one. through twelve printings,
constantly revised, it has presented the most modern information
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 answer
every question. suppose it’s receivers you're interested in: here are
various band-spreading schemes, a simple two-tube d.c. receiver, a
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, a
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 them,
hertz and marconi, end-feed, center-feed, sliding-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 ham
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 . . . how
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-dollar
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 can
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 cant get along without
this peerless guide n all amateur activity. order your copy today!

eighth edition.

American Badio Relay League
West Hartford Connecticut, U. 8, A.
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DéF orest Audion

.Modula tor — R. F. Amplifier

A most versatile tube. Finest mod-
ulator built. Will modulate 100
watts (;utput at 1009%. Extremely
rugged’ details. Plate trussed like
bridge ' to withstand abuse for
heaviest modulation. Exceptional
r.f. oscillator for wave lengths over

| Greater general utility. Use this tube for higher output when
working in 1700-2000 K.C. ’phone band and experience new

thrills!

WRITE. for literature
covering complete line
of DeForest Transmit-
ting and Receiving Au-
dions. Qur Engineering
Dept. will gladly co-
operate with you on any
technical problems.

100 meters, or a Class C r.f. amplifier. Long life. High vacuur.

S

Another
Audion

To the DeForest line of Trans-
mitting Audions ranging from
15-watt oscillator to 10,000-
watt water-cooled tube and
including sereen-grids, mer-
cury-vapor rectifiers, ultra-
high-frequency oscillators
and other types, there is now
added the

Type 549

—_ Oscillator

CHARACTERISTICS

Filament Voltage 11 volts
Filament Current 5amps.
Amplification Factor...19
Plate Voliage. ...3000 volis
Power Qutput...350 watts
Interchangeable with
Uv-849

4 /‘;
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DE FOREST RADIO
COMPANY
PASSAIC, NEW JERSEY

Export Department
304 E. 45th Street

New York City, N. Y., U. S. A.

Say You Saw It in QST — It Identifies You and Helps QST .
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Going into that Standard
Frequency Contest?
Make sure

you re not licked before you start!

Accuracy and constancy of calibration will be the determining factor.
You may attain, with mediocre parts, the necessary degree of accuracy
to put you in the running, but «the Ham what am” won’t enter this
competition, knowing that the odds are with the other fellow.

CARDWELL CONDENSERS

in your dynatron oscillator give you the starting gun lead that puts
you first over the finish line with the field of “just as good con-
denser” usets two laps behind.

Use the 201E Shortwave Special, paralleled with the 613A BALANCET
(equipped with locking device) for band spread adjustment.

4

This team of CARDWELLS has
proved an efficient and flexible
combination used with circuit
constants given in the “Hand-
book’ anc? Oct. 1930 “QST.”

4

Send for literature listing our com-
flete line of transmitting condensers
or high, medium and low power—
and many types and sizes of receiving

Type 613-A
with locking device  condensers. Type 201-E

THE ALLEN D. CARDWELL MFG. CORP.

83 PROSPECT STREET, BROOKLYN, N.Y.
‘’THE STANDARD OF COMPARISON''
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Get Revady‘ for the
FREQUENCY MEASURING
CONTEST!

OUR success in next month’s Frequency Measuring Contest largely de- -
pends on the accuracy and reliability of your Monitor and Frequency Meter.
Regardless how carefully built, your Monitor and Frequency Meter will not
bold calibration unless the voltages applied to the tube are kept constant.
For this work, the inexpensive Weston Model 506 2-inch diameter D. C.
Voltmeter and Milliammeter are ideally suited—for longer scales, use Weston
Model 301 or 431. Their reliable and accurate performance is essential to
maintain the accuracy of the calibration of your Frequency Meter and Monitor.

D. C. DYNATRON FREQUENCY METER
L1—75 turns of No. 30 d.c.c. wire on Y5-inch form,  R1—60-chm rheostat.

no spacing between turns. R3—2000-ohm potentiometer,
C1—General Radio Type 557 condenser. MA—Weston Model 506 0-10 d.¢.
C2—0.5 mfd. or larger. milliammeter.
C3—.006 mfd. or larger. V—Weston Model 506 0-5 d.c. voltmeter.

ELECTRICAL

E S T o INSTRUMENT CORP.

602 FRELINGHUYSEN AVENUE | . NEWARK, N. J.
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e EDITORIAL

S WE have several times before observed, we amateurs ought to do something to
bring about a more extensive occupancy of our lowest-frequency band, the region
from 1715 to 2000°kc. The best way to occupy this band is for more of us to move

into it. That we urge. We are pleased to see a considerable increase in the number of
stations now in this area, following our recent dwellings upon its merits, but it isn't
yet enough. Ninety per cent of the new stations in this region, we would guess, are
"phones. There they are finding new freedom, plenty of room, and excellent results despite
the fact that summer static makes itself most felt in that of all our bands. If the "phones
can achieve this splendid success in this band, how much easier it will be for c.w. sta-
tions to do the same. Excellent communication over moderate distances is to be afforded
by these frequencies, we again point out, with average DX increasing annually for some
years to come and, for some years at least, with room to burn. Here is surcease from the
QRM of 3500-4000, for those who will accept it.

We would urge that c.w. stations moving into this band place themselves in the
lower-frequency half, from 1715 to 1875 kc. This accords with our Board’s "phone plan,
reported in our July issue, and is furthermore logical because that end of the band is
closest to the broadcasting band, where "phones would have greater likelihood of creating
interference to listeners. There is another sound reason, in the interests of us all, for hav-
ing a good substantial occupancy of this low-frequency end by c.w. stations engaging in
worth-while work. Undoubtedly, at Madrid, one of the most vigorous demands will
be for an expansion of the broadcast band. This country is not at all likely to support
such a'move but many European countries want it and it may come to pass. With any
expansion upwards in frequency, congestion occurs at our low frequencies and it will be
necessary for us to show occupancy if we are to prove our need for these frequencies. The
numbet of amateurs is constantly increasing; if we properly control our use of our differ-
ent bands, if we will use them intelligently for the purposes to which each is best suited,
we are more than enough to occupy this band rather solidly, and at the same time we
will effect a vast 1mprovement in our communicating ability in the 3500-4000 band by
removing much of the ‘‘short-haul’’ contacts from that region.

G_LANCING a moment at the other end of our spectrum, the ultra-high-frequency
end, there is increasing evidence of commercial and government interest and occu-
pancy. ‘The Army Air Corps has some very successful aircraft transmitters vvorking in the
region from 414 to 7 meters; the broadcasting people have **5-meter’” portable 'phone sta-
tions for reporting outdoor events; by winter there will be relatively high—powered
experimental television transmissions in the vicinity of 70 megacycles. What is good for
these people is good for us too. It is doubtful whether there is enough amateur occupancy
of our ultra-high-frequency bands to make a good showing if we were attacked. Of
course there is still plenty of room thereabouts and we are in no danger of being attacked.
But the commercial occupancy is on the way and we ourselves must be firmly entrenched
in our holdings by the time congestion commences. Naturally we don’t expect a large
flock of amateurs to migrate immediately to 30 mc. and 60 mc. just to prove occupancy.
Experimental work with these frequencies is its own reward. These waves have many
delightful peculiarities of their own, the work is highly interesting, the communication
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generally splendid. QST has endeavored to be of eminently practical help by presenting
its various *‘10-meter’’ articles and particularly its recent material on “*5-meter” 'phone.
There is no doubt that these bands have the highest future usefulness, once we get the
hang of taming them.

PEAKING of high-frequency 'phone, the lads on 14-mc. voice have certainly been
stepping out this summer. Many an astounding QSO has been made by low-powered
amateur phone Twenty-meter voice isn't common enough yet for many of the contacts
to have had 'phone on both ends, but that will come. The other night we heard a vetry
British voice from Peru, calling CQ on 14-mc. 'phone, and acknowledging American
replies three or four at a clip. Autumn here should be one of the best seasons for antipodal
DX, and we look to see some records broken.

WHAT this radio world really needs, of course, is a nice billion-dollar invention that
somehow enables one to control the working range of any patticular frequency.

Suppose, for instance, we had some sort of controllable polar1zat1on which would permit
us to put any desired degree of “english”™ or spit-ball effect on our wave, thus controlling
its rate of return from the upper atmosphere and its skip distance. We don’t care how
it is accomplished so long as it involves a highly-polished brass hand-wheel turning a
pointer around a distance scale, the whole gadget introduced as an auxiliaty between
the tank tuning and the antenna. (In all our dreams this invaluable device has always
had a shiny brass hand-wheel, and we just won’t be happy unless it does.) What marvels
then await! One frequency for each station, for any distance, any hour, any season. Gone
will be congestion, channel-grabbing, international disputes — and amateur-baiting.

There will be enough to go around, and more. To all bright youths looking for sudden
fame and fortune, we earnestly commend the idea. We will promise to print the name of
the inventor in QST in letters six inches high (which will take care of the fame part of
it), and if the world doesn’t go broke this winter the gimmick will be worth any price
he cares to ask for it.

K. B. W.

Who's Who in This Issue

James Millen, who tells the inside story of the new amaieur-
band receiver incorporaling features novel and peculiarly
adapted to ham station use, started his aciive 7

" of his thesis :fqr graduation from Massachusetls Institute of

Technology, which event occurred at the windup of the past

back in 1921 pounding brass in the environs of Broadway
and 42nd St., otherwise known as New York City, under the
call ¢BYP, Thu continued untdl 1925 when he went lo the
suceor of BCL's and became the official purveyor of * blue-
prints’’ and o concocter of new circuits on the editorial staff
of our one-fime contemporary Radio Broadeast. The following
year found Jim deserting the Manhatlan area and moving to
the more classic environment of Bosion, whére ke attached
himself to the National_Co,, at Malden, and where he has since
resumed his amateur activity by putling WI1AXL on the air.
Hig lechnical background includes the degree of Mechanical
Engineering from Stevens Institule of Technology, and occa-
sional conaulting connections with fube and resistor manu-
Jacturers who found need for a good mechanical engineer on
their radio problems.

John Dyer, whose article on praciical electron oscillators
does much to make the Barkhausen business a lot less mysteri-
ous, ig at present in active charge of W1CCZ, of which we had
something to say last month and which we still think to be the
finest ham station yel to come under our eye. John's home sta-
tion, Wi1BJD, is at Haverhill, Mass. His intimacy with the
ultra-high frequencies and electron oscillations, in pariicular,
is more than casual since work tn this field served as the basis

career

demic year. He pariicipated actively in the 56-me. develop-
ment work sponsored by QST's technical siaff during the
present summer, as related in Ross Hull's article in August
QST.

L. S. Fox, describes a new type of primary battery especially
designed for use with receivers using two-volt tubes, and points
out how not to use it, oo, Br'er Fox spends hiz working houre
in the Sules Engineering Department of the National Carbon
Co. in New York, and after hours pounds brass at W24AHB
in Queen’s Village.

Paul S. Hendricks, whose past was revealed last month,
concludes his article describing the standard frequency irans-
matter ol W1XP with details of the 500-watt amplifier.

K. B. Warner, 4.8.R.L. Secretary, reports on happenings
at the C.C.I.R. meeting at Copenhagen. Other coniributions
from headquarters personnel give pertinent dope on what lo
do when news breaks and what the Frequency Measuring Test
i3 all about. All in all, there’s plenty of meat tn this month's
res.

8
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‘A Combination A.C. and D.C. Amateur-Band

Receiver
By James Millen, WIAXL*

served to open up wider horizons in high-

THE ‘advent of the 1931 crop of new tubes

frequency receiver design than the tube

i and b.c. get manufacturers’ advertisements would

. lead one to believe. The characteristics of several

of the new types of tubes are such as to satisfy

" very nicely some of the requirements peculiar
: to amateur-band frequencies that were not so
* well taken care of by the tubes available in the

past. Specifically, in the realm of a.c. type detec-

" tors, the new Type '35 variable-mu provides a
+ real solution of the regeneration control problem
' when using grid-leak detection; while the heater

type ’36 and 37 tubes wipe out the microphonic
and other troubles that beset the d.c. receiver pre-
viously restricted to using the notoriously noisy

. ’22's and '01-As. Still better, the coming of these
" d.c. heater type tubes, with their UY bases, has
- made possible the design of a single receiver that
. can be used optionally as an a.c. or d.c. set with-

out making a major change in its internal con-

- nections. Where the appropriate heater type tubes
. are employed alterna-

. same self-biasing resist-
 ors, by-pass condenser

. of an amateur-band re-

to the use of combination a.c. and battery oper-
ated receivers. It is well known that unless an
unusually high quality power pack is employed
for the completely a.c. operated high-frequency
receiver, it is generally found that the combina-
tion of a.c. filament heating and battery plate
supply results in & steadier reception when re-
ceiving weak c.w. signals with an oscillating de-
tector. Possibly this may be due to the isolation
of the two sources of power supply, or perhaps
merely to the elimination of fluctuations in the
plate supply voltage caused by minor variations
in the line voltage. Regardless of the exact reason,
it must be admitted that battery plate supply is
an improvement under some receiving conditions.
The life of the “ B’ hatteries will be long, with -
the usual few milliamperes drain demanded by a
three-tube set, and the first cost of the filament
transformer and 135-volt block of batteries will
be considerably lower than that of a high grade
“r.a.c.” supply designed for satisfactory high-
frequency receiver work. There is also another
advantage to the use of

tively for either a.c. or
battery operation, the

arrangement and other
such cireuit details, that
geunerally vary so widely
in the two types of re-
ceivers, become identi-
cal.

Although little over a
year ago 2.c. operation

ceiver ,was generally

“B”-hattery plate sup-
ply;- and that is the
complete elimination of -
that slight trace of re-
generation-control ‘‘de-~
tuning effect”’ generally
encountered to at least
some degree in all com-
pletely a.c. operated
ham receivers. Probably
it is the superior *“‘regu~
lation” characteristic of
“ B batteries that over-
comes the trouble but,

considered rather im-
practical by theamateur
fraternity, the readily
recognized superiority
of a.c.’” tubes over the
hattery type resuited in
such an aceelerated de-

SINGLE-CONTROL TUNING OF
WO TUNED CIRCUITS

Band  spreading, calibrated volume control, com-
plete shielding and adaptability to either a.c. or battery
operation are the salient features of this receiver. The
“set and forget” antenna trimmer control is at the left
and the regeneration control at the right, with the oper-
ating edge of the calibrated volume control disc immedi-
ately below the main tuning dial.

in any event, the com- -
bination a.c. filament
supply “B”-battery
plate supply type of op~
eration secms to be as
free from such trouble ag
when the receiver is en-~

velopment of the a.c.
receiver that it was not long before the problems
of a.c. operation were rather well mastered and
the use of a.c. operated receivers became pretty
well recognized as standard practice.!

In recent months, however, an increasing num-
ber of experienced operators has been switching

* The National Co., Malden, Mass,
t Kruse, "*Revising Amateur Tuner Design,” (ST, Janu-
ary, 1931, |

tirely battery operated.
For complete battery operation the new 6-volt
d.c. heater type tubes are far superior to any
others previously available for such work. Gone
are all the noises, microphonics, and other such
troubles of former bhattery tubes. Also, the heater
being designed for 6-volt operation restores to use
the storage battery or ‘“A” eliminator generally
to be found in every amateur station.
In the case of the 3-tube receiver described
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herewith, the total current consumption at six
volts is under one ampere. Unfortunately, how-
ever, at this writing a variable-mu screen grid
battery tube has not as yet made its appearance,
but no doubt when the advantages of the Type

THE UNDERSIDE OF THE A.C. MODEL WITH ITS
BASE-PLATE REMOVED

'35 become more generally realized, a companion
battery tube will also make its appearance.

Qf course there is always a demand for a d.c.
receiver from those who must operate in localities
where there is no a.c. available, and now with the
new heater-type battery tubes it is possible to
design a battery receiver of similar characteristies
to the a.c. models. Thus the amateur in the rural
districts, as well as those on exploration parties,
expeditions, ete., may have essentially the same
type of set as their brother operators located in
the a.c. districts.

GENERAL DESIGN OF THE RECEIVER

The peculiarities of amateur reception, both
¢.w. and ’phone, seem to be such as to make
headsets preferable to loud speakers. For this
reason there is little point in equipping the typical
ham receiver with a power output stage; a single
stage of a.f. amplification is ample. Such is partie-
ularly true when the detector is of the sereen-~grid
type and preceded by an r.f. stage that actually
hag some gain,

As hag been discussed in detail in the article
previously referred to, the screen-grid type of
tube, combined with certain design essentials,
has made possible an r.f. stage that actually has
real gain all the way up to 50 megacycles, and
perhaps higher. The new ’85 variable-mu tube,
with its lower plate impedance, makes possible
the further increase in gain from the r.f. stage of
the a.c. set,? and the similarly low plate impe-

dance of the Type "36 screen-grid tube gives a eor-
responding advantage for the d.c. receiver.

While the combination of a single high-fre-
quency stage and a regenerative screen-grid
detector is not so selective as a double-detection
or superheterodyne arrangement, it is equally as
sensitive as any such receiver and has a very
definitely better ‘“signal to noise’ ratio. This one
feature alone should justify the one r.f. stage and
sereen-grid detector combination, in preference
to n number of more elaborate circuits with their
marked shortcomings in this respect.

Aside from the value of the gain obtained from
the single audio stage, it serves as a very essential
coupling medium between the output of the de-
tector and the headphones, so as to insure smooth
regeneration, freedom from fringe howl and back-

o

Smait baflle to shield plate
lead of tube from corl

N.G. K.
) € . F
FIG., 1—SHIELDING ARRANGEMENTS, GOOD

) AND BAD
That shown at D is used in the receiver deseribed.

lash, as well ag the elimination of undesired feed-
back from the *phone cord to the input circuit of
the receiver. Then again, the audio stage makes
possible the calibrated attenuation control of
which more will be said later.

SHIELDING

‘While it would seem that the single stage of
r.f. and regenerative detector type of circuit is
about as simple an arrangement to build as can be
imagined, such has been found far from true
where just more than mediocre performance is

2 Grammer, ‘“‘The Variable-Mu Tetrode,” QST, May,
1931.
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demanded. Take, for in-
stance, the shielding; if it is
not serving its purpose, the
r.f. tube will oscillate when-
ever the detector regenera-
tion control is advanced.
This condition exists to a
surprising extent in both

 homemade and commercial

receivers in use to-day. Such
receivers are tolerated, it
would seem, simply because
the owners have never op-
erated a properly function-
ing receiver employing the
same circuit properly
shielded. 'There just isn't
any comparison.

The mere fact that the
r.f. stage is apparentlystable
when the detector is ap-
proaching an oscillating con-
dition is not necessarily an
indication of perfect shield-
ing, as “‘interlocking” still
may be present to a most
obnoxious degree. There is,
moreover, far moreto shield-
ing than the mere boxing off
of the different parts of the
circuit. Take, for example,

the receiver being described. If you were starting
to design such a job, wouldn’t you try an arrange-
ment as’shown in Fig. 1A? At least, that is
what we idid, and the results were most disap-
pointing. (At first thought, this seemed an ideal
arrangement because the coils, tubes and con-

densers of the two circuits
were completely shiclded
from each other. It was
found that with a “water-
tight” joint . between the
shield and the. base’ there
was no oscillation trouble

with the r.f. amplifier, al- -

though there was an annoy-
ing amount of tuning
interlocking. As soon as the
chassis was put in a metal
cabinet, however, and the
cover closed, the r.f. stage
oscillated violently!

Next tried was the ar-
rangement shown at B in
Fig. 1, but here the results
were not even so satisfactory
as the previous arrange-
ment. Furthermore, the
lack of symmetry of the
shielding 'made it very diffi-
cult to gang the r.f, und
detector tuning condensers.

WITH THE COVER OPENED

The plan of the internal arrangement is the
same as that shown at D in Fig. 1. With the
band-spreading coils in place, the normal con-
trol-grid clips fasten to the dummy insulating
plugs mounted on the compartment awalls. The
partitions are welded to the sides of the cabi-
net but are insulated from the base by an air gap.

A GOOD EXAMPLE OF HOW NOT TO
SHIELD
A study of shielding in the development of the
receiver described brought out some surprising
points. The example illustrated looks good but
isn’t, as explained in the text. This arrangement
is the same one shown at A in Fig. 1.

The next attempt wus a8
shown at ¢ in Fig. 1. This
arrangement worked fairly
well in comparison with its
predecessors, but here, too,
there was still excessive in-
teraction. Perbaps the com-
partments were so large
that the shielding effect was
nowhere near complete since
the effect of isolation of the
coil compartments decreases
very rapidly as the com-
partment size increases. An-
other disadvantage of this
arrangement was the re-
quirement of tube shields.
There was, however, no det-
rimental effect when the
chassis was placed in a metal
cabinet. )

After the experience
gained with models 4, B
and (!, we were able to ar-
rive at the arrangement ag
illustrated at D). Here the
compartments were small
enough to properly shieid
and yet large enough so as
not to increase the coil losses
appreciably, Furthermore,

there was no common partition between the coil
compartments as had existed in models 4 and B;
and which, no doubt, :was responsible for the
“cover” effect. The small baffle between the r.f.
tube base and the coil was found essential in order
to shield the plate lead and prevent oscillation.

In the final model it was
found advantageousto make
the vertical parts of the
shielding integral with the
metal cabinet rather than to
weld them’ directly to the
chassis. It was found also
of further advantage to in-
sulate the vertical parts of
the shielding compartments
from the chassis itself with
a 14" air gap and to weld
them very thoroughly to
the sides of the metal cabi-
net. The chassis, in turn, is
grounded to the cabinet by
several mounting screws on
each side. Such an arrange-
ment completed the shield-
ing job by reducing inter-
locking to a negligible
degree.

A further indication of
the trouble to be experi-
enced in attempting to use
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a common partition between the coils in a short-
wave receiver is illustrated at £ and F in Fig. 1.
This problem was recently encountered in the
design of another receiver employing the same

transformers whether theshielding be aluminum or
steel. In the design of receivers where it is neces~
sary to place the shield closer than the diameter of
the coil at any point, then there is s marked ad-

vantage in using aluminum or

ant. &
LS

gome other non-ferrous material.

In high frequency work our
present concern, the real advan-~
tage of the use of steel over alu-
minum, lies in its shielding of
the receiver as a whole from the

low frequency (60-cycle) magnetic

field which generaily so com-

GNO

pletely envelops the ham operat-

+igov|

ingtableand which,in many cases,
results in a strong a.c. humincon-
nection with aluminum shielded
hattery type receivers. Then, of
course, there is the matter of the
go-called ‘‘water-tight’” shield

FIG. 2-—~THE ALL-A.C. VERSION OF THE RECEIVER

L1, Lg, Ls, Ls, Ls and Ls. See table of r.f. transformer specifications.

] audio transformer with pri-
mary and secondary connected in series might be used.

s with insulating shaft coupling.

L7 — 750-henry plate coupling reactor. A good

Ciand Cs — 90-pufd. d tuning co
Cz— Midget ‘tiype trimmer condenser. .
*y — Bepufd.
form), Hammariund No. 35,
Cs 0 L-pfd. non-inductive mica fixed condensers.
Cs — .5-ufd. non-inductive paper fixed condensers.

Cy — 100-upfd. mica grid condenser, small type. Incorporated in detector r.f.

) transformer.

Cy— 250-upfd. mica by-pass condenser.
Ri1— 500-0hm cathode resistor, 2-wait type.
Ras— 2000.0hm cathode resistor, 2watt type.

Ry — 5-megohm grid leak, one in each detector transformer.
Rs — 500,000-0hm calibrated tapered type potentiometer. See text.

ded as folli;ws: A,

Rs — 50,000-0hm regeneration control potentiometer.

Rs — Bwoltage divider, total resistance 12,000 ohms divi

6900 ohms; B, 2000 ohms; C, 3100 ohms.

circuit. The separate compartments completely
eliminated the r.f. oscillation and interlocking
difficulties.

STEEL 98, ALUMINUM

Perhaps a word regarding our experiences with
steel and aluminum as shielding material also
might be of interest at this point. It is only too well
known that on the extremely low frequencies, say
for instance 60 cycles, iron is definitely better as a
magnetic shielding material than aluminum. As
the frequency increases, however, this difference
rapidly diminishes until at broadcast frequencies
it has practically completely disappeared; and
from then on up, from a purely shielding point of
view, there appears little, if any, actual difference.

But there are several other aspects to be con-
sidered additional to the pure shielding effect.
One of these is the introduction of losses when
shielding is placed close to a coil. It is for this
reagon that in the design of the receiver care has
been taken to keep the steel ghielding partitions
everywhere separated from the r.f. transformers
by distances at least equal to the coil diameter.
At this, or greater distances, there seems to be no
noticeable difference in the resistance of the r.f.

etector trans‘{ormer trimmer condenser (incorporated in coil

joints, which are so hard to obtain
with aluminumand so easy to ob-
tain commercially by welding with
steel or by soldering with copper.

GANGING

At the present state of the
radio art there is no excuse for a
2-condenser type receiver that is
not truly single-dial control in
the fullest sense of the term.. In
the present receiver, such control
is obtained by the mounting of
the two tuning condensers in
tandem by means of a flexible.
insulating coupling unit.

The trimmer condenser, Cs, shown in the dia-
gram and photograph is not an auxiliary tuning
control to be juggled along with the main tuning
dial. It is for the sole purpose of supplying the
varying amounts of capacity “padding” re-
quired with the different transformers. This
capacity well might be incorporated in the frans-
former itself if it were not for the unknown
capacity-loading effect of the antenna system.
Therefore, it is merely necessary to set the
trimmer whenever a pair of r.f. transformers is
plugged in and then not touech it until the
transformers are replaced or a different an-
tenna is connected. Many operators determine
the proper adjustment of this trimmer condenser
by adjusting for maximum background noise but
a more accurate way is to adjust the trimmer for
the point of minimum setting of the regeneration
control that will produce oscillation in the de-
tector circuit.

The two tuning condensers are of the same
maximum capacity, namely, 90 uufd., and are of
the straight-frequency-line type with 270° rota~
tion. This latter feature gives a 509 greater
spread of the tuning range for a given set of
transformers; or, conversely, for a given degree of
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criticalness of tuning it reduces by 50% the num-
ber of coils required to cover the entire frequency
range from 33 me. to 1500 ke. While it might
seem that a more compact and better mechanical

substantial reduction of the r.f. resistance of the
tuned circuits. In the case of the transformers
that were developed for the 33- to 20-me. range,
it was found that the detector refused to oscillate

arrangement would be the em-
ployment of a special single unit
2-gpang condenser, such has
proven not to he the case. It anr.
was found that even though the ‘Lﬂ’ :
frames of the two separate con- .
densers were grounded to the 7

Phones

main chassis, the breaking of the
common ghaft by means of the o,
insulated flexible coupling unit,
in the manner illustrated, was a
very important factor contribu-
ting to the complete elimination
of the natural tendency of the
r.f. stage to interlock and osecil~

e AAAAL AL ---MM.‘\{A“‘ ----- - Y
20,0004 Rg sw P—l.w
‘ [
B+ar 8+125 B bY D o
25v AC

late when the detector was
thrown into oscillation by the
regeneration control, In a spe-
cially constructed single unit, 2-
gang condenser, using the same
general type of design as em-
ployed in the individual condensers but hav-
ing a common shaft, it was found that while
shielding partitions would eliminate the greater
part of this interlocking tendency, there was
always a trace left that could not be completely
cured.

The special mechanical features of the con-
densers, such as the insuiated main bearings (to
eliminate the shorted turn effect of the frame),
the constant impedance pigtail and the special
insulation material have already been described
in detail in QST in the article to which there has
been previous reference.

ceptions:

R.F. TRANSFORMERS AND BAND-SPREADING

Following the policy of careful attention to all
details of a simplified circuit, in order to sccure
maximum performance a special molding material
was selected for the transformer forms. The use
of this low-loss material permits the winding of

- the coil turns into grooves turned into the solid
walls of the torms, thus resulting in a rigid trans-
former that will stand up under quite rough
handling., This special molding maierial, known
as ‘““R-39,” differs from the ordinary in that it
contains absolutely no wood flowr or other mois-
ture absorbing filler, the presence of which has
been discovered by the R.F.L. people to be the
cause of the losses and variations in dielectric
vualities of molded bakelite when placed in high
frequency fieldss As a result of the practical
elimination of dielectric losses in the transformer
field, not only is the sensitivity materially in-
creased, particularly in the r.f. stage where no
appreciable amount of regeneration exists, but
algo the seleetivity is improved due to the very

3 Kruse, ' A Multi-Range Receiver,” 8T, October, 1930.

FIG. 3 — CIRCUIT OF THE COMBINATION A.C.- D.C. MODEL
Specifications ure identical with those of Fig. 2, with the following ex-

Ry~ 20,000-0hm 2-vatt type resistor.

R~ 50- or 100-0hm _filament centertap resistor, necessary only with a.c.
filament supply. )

SW —- Regeneration control and cathode circuit switch.

when these coils were wound on forms molded of
ordinary hakelite, whereas no difficulty whatso-
ever was encountered when the special “R-39”
low-loss material was used in the same molds for
making the forms for this range.

While this new receiver is so designed that any
of the standard six-prong transformers developed

R.F. TRANSFORMER SPECIFICATIONS

Winding  14,000-ke. 7000-ke. 3500-ke.  Size Wire
Buand Band Band
Ly and Ln 1t 21 ¢, 33t No, 22 Enam.
Tap, turns
from hottom 534 1634
Liand Le 16 . 204, No. 34 ds.e.
Ly and Ls 4t 4t No. 34 dse.

R.f. und detector stage transformers are identical except
that a grid leak, grid condenser und trimmer condenser are
ineorporated in each detector transformer. The grid leaks
are ench 5 niegohms, the grid condensers each 100 ppfd. and
the trimmer condensers each approximately & ppfd. The
plate winding (Ls or L4} is wound between the turns of the
grid winding (Lt or L=), starting at the bottown of the coil.
Additional details are given in the text.

vriginally for another receiver ! may be used with
it in order to cover the range from 33 me. to 350
ke., since it has been designed primarily for ama-
teur work it has a special set of band-spread
transformers as standard equipment. The three
pairs of band-spread tronsformers are for' the
14-, 7- and 3.5-me¢. amateur bands. In general
appearance, us will be seen from the accompany-
ing photographs, the new band-spread coils differ
from the conventional colls only in that a lead
comes out of the top for clipping directly to the
cap of the sereen grid tube, in place of the lead
built into the receiver. In order that the clips in
the receiver may not dangle about and short cir-
cuit on the metal chassis or cabinet, dummy
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insulating terminals are furnished for fastening
them out of the way.

Inside each detector coil form there is a small
grid leak and grid condenser, as well as an ad-.

7o Contral
e

FIG. 4-—A SPECIAL SIX-PRONG BASE AND A
FLEXIBLE LEAD ARE NECESSARY FOR THE SEVEN
CONNECTIONS TO EACH R.F. TRANSFORMER

justable low-capacity trimmer condenser. The
schematic diagrams of Figs. 2 and 3 show how the
band-spreading is accomplished. Here it will be
seen that C the regular variable tuning con-
denser, now shunts only a portion of the total
inductance while the grid leak R; and the con-
denser C; connect directly to the top of the coil.
Finally, the trimmer condenser ('; shunts this
whole arrangement and is in parallel with the
tube capacity, connecting directly from the grid
to the flament. Fig. 4 shows a

center of this slot iz located approximately
17 inch below the end of the grid winding.

The value of approximately 8 wpufd. for the
trimmer condensers given in the table is the
capacity at which the condensers are set when in
normal use. The particular condensers used for
this purpose are the standard Hammarlund Type
No. 35.

VARIABLE-MU REGENERATIVE DETECTOR

From a purely circuit point of view, one of the
several outstanding features of the all-a.c. version
of the receiver lies in the use of the Type '35
variable-mu tube as & regenerative detector.
Perhups the reusons that intrigued us into the
investigation of the possibilities of the '35 as a
high-frequency regenerative detector was the
statement made on the data sheets supplied with
the tubes, to the effect that their use as detectors
was not recommended, plus George Grammer’s
gtory on this tube in the May issue of QST, in
which he intimated that while perbaps the tube
manufacturers were right with reference to the
use of the '35 as a plate detector, it certainly
ought to make a good grid detector. Numerous
investigations and experiments during the past
few months have borne out this theory.

From past experience in designing high-fre-
quency receivers employing the Type '24 screen-
grid tube as a regenerative grid detector, it had

been found that of the various

sketeh of the coil, indicating
bow the prongs of the coil are
connected and the disposition of
the screen grid lead which comes
out of the top of the coil. The
particular 1/¢ ratio in  this
arrangement results in a circuib
of a high order of sensitivity;
sufficiently more so than with
the conventional arrangement
as to be readily detectable by
listening tests.

Full constructional details are
given in the table of transformer
specifications. In all three sets
of transformers the grid winding

THE 7000-KC.

BAND-SPREAD-

methods of regeneration control
the most satisfactory was the
variation of screen voltage by
means of a potentiometer. But
how would the action of the '35
tube as a grid detector differ
from the 24 when its screen vol-
tage was shifted? For some
unknown reason the tube manu-
facturers in their data sheets
and their ‘‘engineering and
speeification reports,” assupplied
to the radio set manufacturers,
seermn to be surprisingly con-
sistent in at least one respect;
namely, the complete omission

has its turns spaced so that the
length of winding is equal to the
diameter. The primary or plate
winding is then wound between
the turns of the grid winding,
starting from the “ground” end
and working up approzimately
two-thirds of the way toward
the grid end. The location of
the tap for the tuning conden-
ser must be accurate to the

ING DETECTOR TRANS-
FORMER

A special six-prong form is used
with the turns o? the plate coil for
the r.f. tube wound between the
turns of the detector grid coil. The
adjustment screw of the trimmer
condenser is readily accessible from
the top, The tickler winding is in a
slot at the lower end of the {orm and
the Jzzrid condenser and leak are
insi b th the tri con-

denser.

of any curves that might throw
some light on the subject. It was
soon found that this relation is
of an inverse exponential nature.
Thus when the screen voltage of
the '35 is increased from a low
value, the tube rapidly ap-
proaches an oscillating condi-
tion. The nearer the tube
approaches the spill-over point,
however, the less effect the in-

fraction of a turn indicated in order to spread the
particular band over approximately 75 dial
divisions. The tickler or antennas coil is wound in
the slot at the bottom of the coil form and the

creasing of sereen voltage has upon its tendency
to oscillate. Consequently we have a regeneration
control that permits of readily obtaining and
maintaining a higher degree of regeneration with
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the attendant smooth sliding into oscillation so
much sought after in ham receivers of the past
and ‘obtained only to a fair degree by the careful
selection of tubes and the juggling of grid leak
and condenser values.

This same characteristic of the '35 that permits
of this higher order of regeneration also results in
& more stable condition with regard to the holding
of the regeneration adjustment when once set.
There seems to be entirely lacking that tendency
of regenerative detector tubes of ordinary kinds
0 suddenly ““pop’ into oscillation on the slightest
provocation.

THE AUDIO S8YSTEM

The detector output is impedance coupled to
the single audio stage by means of a plate choke
coil of extremely high inductance value. It was
found that the use of an inductance of much
higher order than possible with practicable trans~
former coupling resulted in much higher cou-
pling efficiency and complete elimination of any
tendency towards howling, roughness or ‘“‘back-~
lash” in the regeneration control. These diffi-
culties were encountered to a very objectionable
degree when straight resistance coupling was
employed.

The grid leak of the impedance coupling ar-
rangement is the attenuation control potentiome-
ter. Such a control was found essential due to
the high sensitivity of the receiver and consequent,
“t00 loud for comfort” signals when using a head
set. Such an audio coupling system results in an
extremely flat characteristic over a wide fre-
quency band, making the receiver ideally suited
for phone reception.

Originally, serious consideration was given to
the inclusion in the circuit of a tuned filter ar-
rangement to follow this coupling device, 8o as to
give a highly peaked audio characteristic for
c.w. reception; but as a result of observing some
investigations being conducted by Ross Hull, Jim
Tamb, é,nd George Grammer at A.R.R.L. head-~
quarters, undoubtedly to be discussed in QST in

the near future, the peaked audio idea was’

abandoned, at least for the present.

CALIBRATED ATTENUATION CONTROL

With a potentiometer in the grid circuit as the
volume control, it has already been shown how it
may perform the double duty of volume control
and audibility meter.* Fig. 11 shows how the taper
of the resistor is determined so that the angle of
rotation is directly . proportional to the “R”
rating of signal intensity. In this case, the total
resistance used is 500,000 ohms,

When the contact arm is at the high end,
there is zero attenuation and the level of a signal
just audible at such an adjustment would be
“R1.” Likewise, when the control arm is at the

t McLaughlin and Lamb, “*What Is This Thing Called
Decibel?” QST, August, 1931, .

other extreme, only a signal of enormous in-
tensity will “get through’ and thus the rating of
“R9.” Physically, the attenuation control is
mounted under the chassis; so, like all the other
audio components, it is completely shielded from
the r.f. circuits and consequently not likely to
cause any back coupling which would result in
fringe howl. Furthermore, the control wheel is so
mounted that it may be operated simultaneously
with the main tuning dial, leaving the other hand

500,000
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FPERCENT OF USEFUL ROTATION

FIG. 5— CALIBRATION CURVE OF THE COM.
BINED VOLUME CONTROL AND AUDIBILITY
INDICATOR

To determine the audibility of signal, the control is
rotated to the setting where the signal is just audible, the
marking on the disc ut this setting indicatingthe audibility
in terms of the ‘R’ system. The calibration is, of course,
an approximation.

free for the regeneration control. After operating
the receiver & short time, one finds that he un-
consciously shifts the attenuation control up and
down as he moves from station to station so as to
maintain the same signal intensity to the ear,
thus making available at a glance a sufficiently
accurate audibility reading at all times.

POWER SOURCES

For complete a.c. operation of the receiver, the
type of power pack that has been previously
described is recommended.! This power unit
employs a Type ’80 tube as a rectifier, an r.f.
filter and a 2-section hum filter. The power trans-
former, in addition, is equipped with an electro-
static shield between the secondaries and the
110-volt winding, thus not only preventing any
r.f. disturbances originating in the power supply
from getting into the receiver, but also preventing
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r.f. disturbances originating in the rectifier tube
from causing trouble. The elimination of this
latter source of r.f. disturbance makes the opera-
tion of the receiver entirely free from the so-called
“tunable’ hum. As shown by the illustration and
eircuit diagram, the voltage divider resistor for the
“B"-supply is located inside the receiver chassis,
50 as to eliminate any r.f. or common coupling in
the power supply leads. By having

aspecial type of power unit designed stricily
for high frequency receiver operation.

When using the battery model of the receiver
with the combination a.c.-d.c. power supply, a
common center-tap resistor should be connected
across the heaters inside the base of the chassis.
It has been found that erratic operation will
result on some frequencies if this center tap
resistor is placed across the heater

the power supply a separate unit,

any a.c. hum due to coupling be-

Lmy VoY TEAL, m) terminals of one of the sockets,

particularly the detector. If the re-

tween the power transformer and @ ceiver is to be used alternatively
the detector plate coupling imped- % 6@ ﬁ \g\ with a.c. and d.c. type tubes,
anceis completely eliminated, thus - P T é) 2 provision should be made for re-
reducing hum in the output of the e ¥ moving this resistor from the cir-

receiver to an extremely low level. P
A unique feature of the battery

»
wl“‘

20r, QSWALD K. MEGOHM o

£ cuit when operating with & filamdent
battery so a8 not to impose @

model Is its design to use either | yWirgwie eh Amental BEGASKER|  parasitic load on the batteries.
battery or a.c. type tubes. When | BASED Two SEVENS. HE wWas For complete battery operation,

used purely as a battery operated
receiver, then the new 6-volt 5-
prong heater Type ‘36 and ’'37
tubes are recommended so as to
permit operation from the stand-
ard 6-volt storage battery or
“A” eliminator. As will be seen
from the circuit diagram, a sepa-
rate “B-minus’ lead is brought
out in the battery model. Thus
the standard a.c. tubes, also be-
ing of the 5- prong UY-base va-
riety, may be plugged in at any
time in place of the heater-type

5 HERLOCK (il MSHOO, AMATEUR,
DETELTIVE OF WALAWALA
USES A TWO TURN Piic-up? COIL
HIM 1IN LOCATING CLUES TO ¢
RADIO PARTS, MR, GUMSHOQ
CLAIMS INDUCTION 1S MORE EFFECTIVE
THAN DEDUCTION,

the 6-volt heater tubes. were se-
lected mnot only because of the
convenient 5-prong base making
them interchangeable with the a.c.
tubes and because of the general
availability of 6-volt storage bat-
teries, but also because of their
freedom from "the microphonic
howls that are csusing so much
grief where the 2-volt type d.c.
tubes are being used. At this wrii-
%, ing, a variable-mu tube with =
: low-current d.c. heater is not avail-
able so that it is necessary to use
the Type ’36 as the screen-grid

XAS,

hattery tubes and the receiver mﬁ:ge\

adapted to a.c. operation.

As mentioned previously, an
arrangement finding particular
favor with many experienced ama-
teur operators at this time is the
use of a.c. on only the heaters of
the a.c. tubes, so as to take ad-
vantage of economical operating
costs and the superior character-
istics of-the '35 as a regenerative
detector, “B’ batterics being

‘used for plate supply in prefer-

ence to the so-called “B-elimina-
tor.”” The operating advantage of
such & combination shows up
mainly on weak c¢.w. signals where
g higher order of detector stability
is obtained, due probably to the
elimination of plate supply varia-
tions caused by line voltage fluc-

WIBLOY, A NEWCOMER QUT IN
SARSPARILLA SPRINGS WASH, WAS 50
ANXIOLS T8 GET ON Tie AR TUAT HE.
CAUED CQ TWEJTHER NiGHT BEFORE.
4 POWER SUPPLY WAS HOOKED UPAND
WORKED A CHAP IN LiNKUM COUNFY,

4 MUES AWAY, THE REVORT WAS R
BUT EVEN THAT WAS ENCOURAGING,

AN ORSTRICH EGG OPENED
RECENTLY & MRS TiLbie TiekLe
OF PEORIA WA$ FOUND T CONTAIN
A COMPLETE OSCILLATING CRYSTAL
UNIT, TWo POSTAGE STANIPS AND A
CORK SCREW, SCENTISTS ARE
BAFFLED BY TS COMBINATION SINCE
CORKSCREWS WEHT QUY OF DATE
- ABOUT 1919 AND RTAL O SCILIATORS
WERE NEVER HEARD OF TILL 1924

detector, for the present at least.
As soon as the value of the vari-
able-mu tube as a regenerative
high-frequency detector is more
generally appreciated, however,
hattery operated models will no
doubt become available.

Since the receiver measures but
034" x 7, it should prove well
suited to portable aircraft, and
other services where space is an
important factor. Replacement of
the Type ’37 audio output tube by
one of the Type -’38 pentodes of
the same series (in the battery
model) provides a genuinely com-
pact outfit for speaker operation.
In fact, such a change in the audio
qystem results in a rather good
short wave b.c. receiver.

tuations. It would also seem that there is a slight
increase in freedom from detuning effects
of the regeneration control when using bat~
teries in place of “r.a.c.” power supply. The
extent of this improvement, of course, depends
upon the type of power pack involved and is
much more noticeable when using the con-
ventional type “B-eliminator” than when using

B Straxs <y

The current consumption of the a.c. relay
described on page 32 of the May issue is not one
ampere, as stated, but one-tenth ampere,
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The C.C.LR. Meets in Copenhagen

Our Secretary Attends Second Meeting of International Technical Committee

as Member of United States Delegation—No Decisions Affecting Amateurs

By K. B. Warner, Secretary, A.R.R.L.

HE International Technical Consulting
Committee on Radio Communications
- (called C.C.IL.R. from the initials of its
title in French) held its second meeting at Copen-
hagen, Denmark, from May 27th to June 8th
of this year. I had the honor of participating as
a member of the United States delegation, repre-
senting amateur radio. While the eventual results
have_little or no effect upon amateur radio,
amateurs will be interested in hearing the story.
The C.C.I.R. is a technical advisory cominittee
created by the Washington Convention, charged
with the study of technical non-administrative
problems which arise under the convention, and
the issuing of non-binding recommendations
thereon for the information of governments and
private operating agencies. It does not have au-
thority to make any changes in the provisions
of the Washington Convention or its regulations.
Seven problems left over from the first meeting
of this committee at The Hague and eighteen
new questions proposed by various administra-
tions constituted the field of work for this meeting.
The United States commenced its prepara-
tions in June of 1930 by organizing a group of
committees at Washington, made up of repre-
sentatives of government and private radio ac-
tivities. Many meetings were held to study the
" questions and prepare the viewpoints of this
country. These
meetings I had
attended at the
instructions of our
Executive Comnit-
tee. (loncerning
amateur matters,
the United States
planned . to resist
stoutly anyattempts
that might be made
to put any new re-
gtrictions on our
work,
Meanwhile the
ARR.L. Board of
Directors had
ordered me to repre~

lems scheduled did not particularly refer to ama-
teur work, there was no telling what might come
up. Now, the C.C.I.R. regulations at present
permit participation only by governments and
private radio operating companies. Vigorously
objecting to an arrangement where our affairs
might be determined in meetings we were not
permitted to attend, we had already made one
endeavor to secure direct participation: at the
request of the International Amateur Radio
Union the Department of State had endeavored
to arrange for our admission to the conference;
Denmark was willing but three administrations
objected to seating the amateurs, so that attempt
failed. There being more ways than one to skin
a cat, however, we applied for membership on
the United States delegation, as had obtained
in the case of our representation at The Hague,
and when the delegation was named by President
Hoover I had the pleasure of seeing my name
listed as a technical adviser, eventually to be
confirmed by a large certificate from the Secre-
tary of State. For information, let it be said that
the government did not pay my expenses — they
were borne by A.R.R.L. Our government, though,
helieved that its amateurs should be permitted
participation in such a conference, and took this
method of obtaining it.

With the delegation named, more meetings
were held, this time
as delegation meet-
ings, to continue the
preparation. Just to
add zest to the life
of a secretary, the
annual meeting of
the A.R.R.L. Board
of Directors came
about this time. But
eventually the dele-
gation got away,
sailing from New
York on the Ameri~
ca on May 18th, We
had three official
delegates: Hon.
Wallace H. White,

sent the League at
the Copenhagen
conference, for,
although the prob-

the meetings were held.

THE SECOND MEETING OF THE C.C.I.LR. AT COPEN-
HAGEN

Many famous faces in the radio art are to be seen in this
picture, taken on the steps of the Christiansborg Palace, where

Jr., senator from
Maine, chairman;
Dr. J. H. Dellinger,
chief of the radio
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laboratory, Bureau of Standards; and Dr. C. B.
Jolliffe, chief engineer of the Federal Radio
Commission. Then there were seven technical
asgistants, all government men; myself in the
status of technical adviser; a secretary; and an
interpreting, translating and clerical staff of
seven. Ten representatives of private radio oper-
ating companies also attended. Although not

THE U.S.A. REPRESENTATION AT COPENHAGEN

Consisting of the official delegatwn and clerical staff,
and the representatives of American commercial com-
panies. The United States party was the largest attending
the conference.

members of the delegation, it was the policy of
our country to permit them the freest participa~
tion in delegation meetings; indeed I probably
would have been in that same status myself if
regulations had permitted.

Let no one think such a trip is a junket. It was
the hardest kind of hard work. We had all-day
meetings every day on the steamer going over.
‘When we reached Copenhagen offices were opened
at our hotel, with the ever-essential American
conference room, the staff was established, and
throughout the stay our headquarters were a
typically American bee-hive of activity. But that
is getting ahead of my story.

We landed at Plymouth, went up to London
for a day or two's rest, thence to Harwich and
across the North Sea on a tiny Danish steamer to
Esbjerg, a port on the west coast of Jutland, part
of Denmark, and thence overland by rail to
Copenhagen. It was evening when we reached
Esbjerg and went ocut to inspect the place:
Within a few minutes I was confronted by a puz-
zler: before my startled gaze hung a large sign
which, in the familiar block letters, said QST.
That is, it seemed to. Upon closer inspection it
turned out to be OST. The plice was tightly
shuttered and gave no indication of what manner
of institution it might be. The mystery was un-
solved until I got to Copenhagen, where numerous
ost signs greeted one on every hand. They seemed
to be cheese stores; that indeed was it, for ost is
danske for cheese. In fact, Danish amateurs tell
me that their copies of QST are frequently

mistaken for some sort of official organ of the
cheese Industry. While we've been told at times

-that QST was rather cheesy, in some folks’

estimation, but this was the closest any one had
come to proving it!

The conference at Copenhagen was very well
organized by the Danish government. The meet-
ings were held at the Christiansborg Palace,
the parliament building. About two hundred
representatives were present, speaking for the
administrations and private agencies of nearly
forty nations. It happened that the U.R.S.I.
(International Scientific Radio Union) was hold-
ing its international congress in the city at the
same time. Between the two organizations there
was gathered at that time in Copenhagen an
almost unbelievable galaxy of the technical radio
talent of the world. Innumerable world-famous
radio figures took part in the C.C.I.R. meetings.

On May 27th the conference opened and organ-
ized its committees, the next morning com~
menced bhard daily work which went on without
interruption until the closing day,” June S8th,
when a plenary meeting accepted the results and
made arrangements for the next meeting. Most
of the questions studied, by their very nature, had
little or no reference to amateur radio. Many of
them were capable, however, of developing angles
injurious to our work, and required careful watch-
ing — to provide for which was, of course, the
primary consideration in the League's original

determination to be represented there. One ques-.

tion in particular, known as Question 11 on the
Copenhagen agenda, proposed a study of the best
uses to be made of various parts of the spectrum,
and several of the suggestions which had been
filed thereon proposed a reduction of amateur
hands. Led by the United States, however, ma-
jority opinion opposed making any such study,
a3 being outside the competence of the C.C.LR.,
and the question was eventually given a com-
pletely technical complexion and left on the list
of unfinished questions. This was satisfactory.
Amateurs were rarely mentioned at the confer-
ence, Lest we become lonesome, however, we
were favored about midway through the affair
by a proposal from Cuba suggesting that there
be added to the Washington Regulations a pro-
vision that the power permitted amateur stations
on frequencies above 2000 ke. not exceed 50
watts. As far as I could see, not the slightest
notice wag paid this proposal by any person or
committee, first because all proposals have to be
filed before the start of a meeting and secondly
because it was obviously out of order, since the
C.C.I.R. cannot change the Washington docu-
ment. The C.C.I.R. in fact is itself a creature of
the Washington Treaty. No one knows what in-
spired this unusual document from Cuba. Her
representative at the conference was her consul
to Denmark; perhaps the gentleman thought that
he really ought to file some gort of papers and,
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casting about for a target, decided to try a pot-
shot at the amateurs. Nothing, of course, came
of it.

In viewing the work of this C.C.L.R. meeting
it is important to realize that this was not one of
the major conferences like Washington was, like
Madrid will be, where allocations and other im-
portant provisions of regulation are discussed.
This was an intermediate meeting and a purely
technical 'one. There was no conceivable oppor-
tunity for us to enlarge our rights or privileges

under the Washington Regulations, for they were -

not at issue. In general terms, from the amateur

standpoint it might be said that a C.C.LR. con-

ference is primarily a place where certain annoy-
ing restrictions may be proposed and where
a certain amount of scrapping may be necessary
to preserve the status quo. From our viewpoint,
then, we! may say that a wholly successful
C.C.I.R. conference is one which escapes all such
troubles. In the final results of this conference,

i amateur radio is not so much as mentioned. The

opinions adopted are practically without any
effect upon us or application to our work. It
seers unnecessary to go into detail concerning
the decisions taken. Twenty-one formal opinions

; were adopted. They deal with such things as

arrangements to connect marine radiotelephony
to the land nets, revision of The Hague toler-
ance table for commercial services, methods for
comparing national frequency standards, recom-
mendations for reducing interference in the fixed-
mobile shared bands above 6000 ke., elimination

' of non-essential emissions, suppression of side
i bands, elimination of compensation waves in arcs,
' separate calls for each frequency in the fixed serv-
- ice, a study of technical methods for stabilizing
! transmitters, ete. (Naturally much of the tech-
' nical material submitted was quite interesting.

Much of it, we hope, will receive a wider distribu-

- tion through publication by our government and

in this and other journals.) In addition to these
opinions, fourteen new questions were formulated
and “farmed out” to centralizing governments
to prepare studies thereon. Again these new ques-
tions promise no particular administrative effect
upon amateurs, although a great deal of the
engineering data accumulated in their study
ought to be of interest to us, for they involve such
questions' as key clicks, modulated telegraph
transmissions, radiotelephony on small vessels,
quickly shifting frequency with accuracy, ete.
One of them, a study of technical features in-
fluencing allocation of frequency bands, is the
new form taken by Copenhagen’s old Question 11,
previously referred to. In its present form it is to
be purely a technical study, centralized with
Great Britain.

Some of the European nations were planmng
to arrange at Copenhagen to transmit a series of
recommendations to the Madrid conference —
recommendations for regulations admittedly out-

side the power of the C.C.LR. to inaugurate itself
but which, because they came from the C.C.LR.,

doubtless Would have great weight at the Madnd
meeting. At A.R.R.L. Headquarters we felt that
if the C.C.I.R. were permitted to engage in such
a move, there would most likely be some recom-
mendations unfavorable to the amateur, im-
properly biasing the situation at Madrid. We felt

COLONEL FULDA

An interesting snapshot
of the president of the
D.AS.D., taken at their
recent convention at
Hamburg. Col. Fulda has
been in radio since its be-
ginnings, and was in
charge of German com-
municdations on the west-
ern front during the late
war.

that such action by the C.C.L.R. was improper
and naturally it was our desire that no such.
recommendations be transmitted. Several of the
administrations were definitely of that same view,
and after a vigorous discussion it was decided
that the conference did not have the power to
make recommendations of this nature; instead it
was decided merely to incorporate all the opinions
of both C.C.I.R. meetings as an appendix in the
Madrid Book of Proposals, to be published later
this year. So again that was that.

Of course another reason the Board sent me to
Copenhagen was the opportunity for contact on
behalf of Madrid. Every spare minute was used
for improving acquaintance with the other dele-
gations, doing missionary work and explaining
about amateur radio.

So ended the second meeting of the C.C.LR.
It is next to meet in Lisbon, Portugal, but not
until after the large international conference at
Madrid in the fall of 1932. At this meeting the
frequency table will be examined anew and it may -
well be that important changes will occur then.
The Madrid meeting, in short, will have that au-
thority which the Copenhagen meeting didn’t ~—
to change the assignment of bands to services —
and the whole future course of amateur radio
will again be at issue. For that reason I would like
to urge anew upon the amateur societies of the
world that they make it their special business
in this intervening year to establish friendly
contact with the radio administrations of their
respective countries, and endeavor to give them
an appreciation of the value of amateur radio,
an understanding of what it is all about, and an
indication that they demand to be fairly treated
at Madrid. If each of our societies will make thig
effort in its own country it will go a very long
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ways towards creating, at Madrid, that necessary
hackground of recognition of the tisefulness and
" importance of amateur radio.

VISITING THE EURQPEAN SOCIETIES

Any such visit to Europe offers a splendid
opportunity for visiting the European amateur
gocieties. Although limited for time and not able
o move as freely as I would
have liked, I did make good
contact with three of our sister
societies on the other side.

In London I had the pleasure
of renewing acquaintance and
chewing the rag with several
officials of the Radio Society
of QGreat Britain, pdrf,lcularly
including their president, Mr.
H. Bevan Swift, their acting
vice-president, Mr. Arthur E.
Watts, hard-working Hon. Sec-
retary Jack Clarricoats, and Mr.
H. B. Old, provincial district
representative on the Council.

After the Copenhagen meefing T went down to
Berlin to visit the Deulscher Amateur Sende-und-
Empfangs Dienst, the amateur section of the
D.F.T.V. The German amateurs are fine fellows,
their efithusiasm tremendous, and in the face of
huge obstacles. D.A.S.D. is an important society,
not only representing the German amateur but
providing sections for the amateurs of neighbor-
" ing countries not sufficiently
numerous to support their own,
gocieties, notably Austria and

only the politieal situation pre-
vents a fuller recognition of the
amateur in Germany; the hope
is warranted that this will soon
occur. I met almost all of the
D.A.S.D. officials in the Berlin
area, particularly Colonel Fulda,
their president, and bad many
an interesting rag-chew. They
too gave me a dinner, presented
me {already a member) with
their emblem, another of the

Yugoslavia. One judges that

Everybody is well and happy,
the R.S.G.B. Hourishing, ama-
teur interest showing the same
increasing keenness that it is
here. In London, too, I met my
old friend Dr. Curt ILamm,
D4AFA, foreign secretary of the
D.ASD., whom I was to see
later in both Copenhagen and
Berlin.

While in Denmark I was in

THREE AMATEUR ~ SECRETA-
RIES MEET

in a mutual-commiseration meeting
at Copenhagen and pose for poster-

ity, Standing at the 7rear is Dr.

Curt Lamm, foreign secretary of the
Deutscher Amateur Sende-und-Em.
pfangs Dienst. Seated at the right is
Mr. Helmer Petersen, secretary of
the Experimenterende Danske
Radioamatorer. K. B. Wamer, secre-
tary of A.R.R.L. and LA.RU., is at
the left. The Y.L. is Miss _Inger
Lorentzen, manager of the E.D.R.
QSL Burecau,

series of familiar black-and-gold
diamonds. D.A.S.D. has a splen-
did new high-power headquar-
ters station under construction,
hopes for a direct schedule with
WIMK. Dr. Curt Lamm,
D.ASD.’s foreign secretary,
arranged a most interesting pro-
gram for my stay in Germany,
with various amateurs assigned
to pick me up at different timeg

close touch with the officers of
Experimenterende Danske Radioamatrer, partic-
ularly Mr, James F. J. Steffensen, their presi-
dent, and Mr. Helmer Petersen, their secretary.
At a dinner which the E.D.R. Board gave
me, I was notified of my election to honorary
membership, an appreciated honor. Mr. Petersen
and hig Y.L. did their best to find some nightin-
gales for me to hear, & new experienceé for me, as
nightingales are apparently owned exclusively
*by Denmark and the British Broadeasting Cor-
poration. They wouldn’t perform on the evening
in question, however, and it was only on a visit
to OZ7T, a very pretty 100-watt station an hour
to the north of Copenhagen, that I heard them,
There is nothing rotten in Denmark except the
weather. That indubitably is, at least o a resident,
of this part of the U. S. A. Whenever the tempera~
ture gets up to 55 or so, the Danes think they are
having a heat wave. Beautiful though the country
certainly is, it lies in about the latitude of middle
Labrador, and even a hard-working Gulf Stream
can't do much about that. T had to come home
to get warm. I did, all right! If you want to feel
some real heat, just stay out of this country until
the end of June and then disembark during a heat
wave which is a heat whve!

to “go places and do things.”

My plang for a more protracted stay in Ger-
many and for a visit to the R.EF, in France
were unfortunately curtailed at this point by
illness brought on by the intensive work of the
conference and by general overdoing the previous
f{wo months, so that I had to cut short my trip
and sail quietly from Hamburg. I greatly enjoyed
my visits to these amateur societies in Europe,
particularly the opportunity for the interchange
of ideas with the officers. I am highly appreciative
of the courtesies shown me by all the amateur
associations I visited, and I hope that A R.R.L.
may have the opportunity to reciprocate should
any of their officers be able to come to this

country.
Strays

Mr. G. C. Shadwell of New York City calls our
attention to the fact that the address on the
letter from G2ZC in the May issue shows him to
live in Jersey (ity. The correct address is Jersey,
Channel Isiands.

These are the days when a young man finds it
difficult to decide whether to sperid the evening
oscillating or osculating, — WaCBJ
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type oscillator is developing in amateur
circles. Fortunately the oscillations are
very simple to obtain providing the proper
methods are used. Moreover, without any great
expense the amateur can set up transmitters and
receivers for the Barkhausen-Kurz (B-K) osecilla~
tions. The B-K oscillator should prove to be a
most fruitful field for the ham who likes to ex~
periment’ with new developments in radio and,
incidentally, the serious experimenter has an ex-
cellent chancetoaid materially in its development,
since not a great deal is known about it as yet.
The theory of the B-K oscillator has been out~
lined in a previous issue of QST,! and may be
found in some of the more technical journals if
the reader is interested in a thorough treatment of
the subject. However, in order to remind the
reader of the most essential facts, the theory is
outlined below.

THEORY OF THE B-K OSCILLATOR

MUGH interest in the Barkhausen-Kurz

In the B-K oscillator using a triode, the poten-
tials on the grid and plate are reversed from those
in an ordinary regenerative type oscillator in
that the grid is quite positive and the plate is zero
or negatiye with respect to the cathode (filament).
The main electron flow will be from filament to
the grid, but a small number of the electrons will
miss the grid, since it is not a solid electrode,.and
will travel on towards the plate. On their trip
from the filament to the grid the electrons are
accelerated but after going through the grid the
force on-each electron will be opposite to its
direction, of motion and it will be
retarded. If the plate voltage is negative,
the electrons will reverse and travel back
to the grid without touching the plate.
During their journey, the electrons
have induced a.e. voltages on the grid
and the plate. It is these us.c. voltages
generated by the electron motion that
build up  across the external ecireuit

# Care of B. C. Crosgett, Wianno, Cape Cod,
Mass, .

! Lamb, ‘' Developments in Ultra-High Fre-
nquency Uscillators,”. QST, July, 1981.

2 (Gill and Morrell, Philosophical Magazine, Vol.
4 (1922), 161,

THE CG-1162

and furnish. useful power. The work done
by the electrons will be positive or negative de-~
pending on the phase of the a.c. voltages on the
grid and plate. If they are of such phase as to
oppose the motion of the electrons, the electrons
will arrive at the grid with less energy than those
that went directly to the grid without any oscil-
latory motion. The energy that has been lost
has gone into the external circuit and if this energy
is sufficient to supply the dissipation losses in
the circuit, the action will be self-sustaining,
supplying its own a.c. voltages. This theory was
first developed by Gill and Morrell in 1922.2

There has been some question as to the differ-
ence between the so-called Gill-Morrell and the
Barkhausen-Kurz oscillations. Barkhausen and
Kurz, in their original paper,’ stated. that the
oscillations were independent of the external
circuit while Gill and Morrell found them to be
dependent. However, it appears the G-M and
B-K oscillations are actually different degrees of
the same type of oscillation, and in neither case
can it be stated that the oscillations are entirely
independent of either electrode voltages or of the
external circuit tuning, but rather that they are
dependent on a combination of the two. In order
to obtain the maximum smount of power from
the B-K oscillator, the constants of the external
circuit should be adjusted to correspond to the
natural period of the electron motion within the
tube, as determined by the voltages and the
dimensions of the eleetrodes.

SUITABLE TUBES

Since the wavelength of the ogeillations
is dependent on the electrode spacing, it
will be seen that only tubes with cylin-
drical electrodes or with all electrodes
in the form of planes, where the spacing
between the planes is small compared to
the dimensions of the planes, will be
gatisfactory.4 With the standard tubes

8 Barkhausen and Kurz, Zeitschrift fir Physik,
Vol. 21 (1920), No. 1.

4 It has come to our attention that for triodes
having ecylindrical e¢lements concentrically
arranged, the optimum ratio of plate-grid to
eathode-grid spacing is approximately 2.5t0 1, —
Ebrrox.
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available to-day only the former type may be
realized, although it would be possible to con-
gtruet a tube with a flat, thin, indirectly heated
cathode for the latter type. No success has been
had with any of the present-day tubes with the
familiar **bath tub” type of construction. Tubes
of this type that have been tried without success
are as follows: Type ’01, '01-A, '02, ’10, '12-A,
'03-A, and '04.

This leaves only a few tubes that are suitable
and some of these are not too satisfactory from
the standpoint of tube life. Since the grid is run
at a positive potential, the d.c. grid current is
always very high. With many types of tubes with
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FIG. 1.—TYPICAL B-K OSCILLATOR CIRCUIT
Values for the components are given in the text.

thoriated or oxide coated filaments, the filament
current necessarily must be very much below
rating. In several types of tubes it is necessary
to adjust the filament current to a value that will
depend on the grid voltage rather than on the
rated filament voltage. If this is not done, no
oscillation will be obtained. The author has not
found the reason for this dependence of filament
current on grid voltage in the oscillator. It is
apparently not directly due to either initial veloe-
ities of emission or to space charge, since a change
of either would not result necessarily in a stoppage
of oscillation, but rather in a change of wave-
length. Certain tubes show this effect much more
than others.

The other reason for holding the filament cur-
rent below rating is that thoriated and oxide
coated filaments have a very large emission at
rated filament current, and consequently the grid
current would be very high, probably enough to
melt the grid. The result of running the oscillator
with such tubes is that they lose their emission
and soon require rather high filament currents.
In the case of a small tube one need not worry
about this point, since after its emission drops
the filament current may be raised until it oper-
ates satisfactorily -~ and the loss is not very
great if it does burn out. With large power tubes,
the ham ordinarily is not willing to sacrifice the
tube for a short experiment on B-K osciilations,
s0 unless the tube hag a plain tungsten filament
it is not advisable to use it. The satisfactory
tubes for the oscillator are the Type '27 and

probably “its brother the ’37, the C(G-1162 (an
old tungsten filament Navy tube selling in the
galvage “Btores at a very low price) and foreign
tubes such as the Mullard 0:150 and the 0:50
{150 and 50 watts rsepectively); or other tubes -
with cylhndrical construction and plain tungsten

filaments. If anyone is lucky (?) enough to have

any '52’s that have lost their emission, but with

the filament still in one piece, he will find that it

is an excellent oscillator. Possibly a few hams will

set agide a couple of good '52's ag martyrs to the

cause of B-K oscillations. The CG-1162 is really -
the begt tube available for a low power oscillator

although the Type ’27 may be operated and will
become stable after a certain amount of operation.

However, this stability will not be reached until

the emission from the tube has dropped so far

that the filament has to be run on about four
volts, at which point it will be found to be quite

satisfactory and stable. In the standard make of
tubes tried, the filaments withstood this voltage
without burning out.

PRACTICAL CIRCUITS

There are many types of circuits that may be
used, but the simplest is shown in Fig. 1. The
tube need not be de-based, as experiment has

RFC
-Epo—0000Q _L /L—:I\\
v T 7o (oF
+Ef o— 00040 '
feeder
A l to Antenna.
Y2 A dntenna
“Eb o— 00000 =, oo
=Cy = (
+Ec s—20000- e
E %2 2
B
RFC
~Ep 000000

@
+E¢ \
l RFC Antenn

c

FIG. 2.—~THREE METHODS QF COUPLING TO
THE RADIATOR

shown that little is gained if this is done. The
Lecher-wire tuning circuit may be fairly long.
For a Type '27 or a CG-1162 a three-foot length
is convenient, since it allows measurement of
wavelength on the same wires as are being used
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for the oscillatory eircuit. It is convenient, but

. not necessary, to use copper tubing or brass rod

for the Lecher wires since these materials have
the advantage of stiffness. The two tubes may be
mounted between stand-off insulators at the ends

“of a board and spaced by about three inches.

Ly and L, are r.f. chokes each consisting of a few
turns well spaced on a tube. About 20 turns

! spaced 14-inch on a l-inch diameter form will be
. found satisfactory. B, iz a variable resistance
i capable of handlmg the heavy grid current which

. possible to run it that way continuously if
! the tube is not gassy, since at the grid volt-
- ages used there is little danger of arcing at

- voltage from about 75 to 250 volts. If some
; other method of varying the voltage in small
' steps is at hand this resistor is not necessary.
' The value of R, will depend, of course, on

i iz a small potentiometer with which to vary
: the plate voltage from about zero to —10
. volts. The plate battery may be a small ““C”
- battery, but the grid voltage had best be

. “B” batteries are available, since the drain

' stats, one of low resistance for fine adjust-

may be 50 ma. in the case of the CG-1162 or the
’27. The grid of the tube will run red or white hot,
but as long as it does not melt it will be

of coupling to the oscillator. A 4.5-ohm thermo-
couple galvanometer reading 115 ma. full scale
gave a deflection of two divisions out of 100
when connected directly across the Lecher wires
with a particularly good CG-1162 tube as oscil-
lator, on about 50 centimeters. This reading cor-
responds to a current of about 16 ma. When the
tube is oscillating, the plate current will be from
0 to as high as 3 ma., depending on the tube and
on the values of grid and plate voltages used.
Since the plate current is roughly proportional
to the amount of r.f. voltage on the plate when
the mean plate voltage is fixed, it is a good indica-

the seal of the tube:
The purpose of B; is to vary the grid

the voltage of the power supply used. I;

supplied by a ““B” eliminator unless storage

is really too heavy for ordinary dry-cell
“B” batteries. R and K, are filament rheo-
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ments and the other of higher resistance
for coarse adjustments. The filament supply

“had best be a battery, but may bea.c. if no
storage battery is at hand. For 'phone work,

on the filament will
hum modulation. The

however, the use of a.c.
cause about 1009,

. condensers (; and C: may be of any con-
: venient value, such as .002-ufd., and are arranged
. 80 that they may be moved along the Lecher
! wires.

A few sample values of voltages and wave-

i length are given below for the CG-1162 tube, the

Type 27 values being similar, except for filament

" voltage.
B By TIe In Er  Wavelength,
" Volts Volts Ma, Ma, Volts  Centimeters
195 —14 45 2 8.5 42
20 —.5 15 D 5.5 70
130 —i 4 30 .8 5.9 35

Ee, grid voltage; Es, plate voltage; I, grid current; I,
plate current: ¥y, filament voltage.

A low-reading d.c.. milliammeter in the plate

. eircuit is very necessary, as it is the best indica-
i tion of oscillation. The small tubes do not give
: sufficient r.f. to be measured unless one possesses
| & very sensitive thermo-couple meter or a good
~ galvanometer which may be used with a crystal

detector. A 2-milliampere thermo-couple meter

. gives very good deflections without a great deal

FIG. 3.— SUPER-REGENERATIVE B.K RECEIVER

CIRCUIT
The details are given in the text.

tion of oscillation and adjustments of the Lecher
wires may be made by it.

WAVELENGTH MEASUREMENT AND ANTENNAS

In measuring wavelength, the second bridge,
(', may be moved along the Lecher wires until
the plate current shows a slight dip. The dis-
tance from this point to the point where the next
dip takes place is approximately equal to one-
half wavelength. This method is very convenient
and does not require a separate system of Lecher
wires, using instead the extended portion of the
oseillatory eircuit. :

It should be stated that the commercial tubes
of the types mentioned are not all good oscilla-
tors. Type ’27 tubes were found to be the most
uniform and CG-1162 tubes the least uniform,
some refusing to oscillate at all. The CG-1162
tubes are 8o low-priced that any amateur may
buy a dozen and use the ones that refuse to
operate as B-K oscillators on longer waves for
other purposes.

The problem of putting power into an antenna
may be settled in one of the ways shown in Fig. 2.
Transmission lines may be used or else the oscil-
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fator may be constructed with the antenna sys-
tem as the oscillatory system, as in (b) and {¢) in
Fig. 2. In these two cases it is more difficult to
ad;ust the wavelength since the antenna must
be shortencd or lengthened when the tube volt-
ages are changed. The oscillator shown in (c) is
very satisfactory and also probably the most
efficient of the three types of circuit.

MODULATION AND MONITORING

In order to receive the transmitted signals, a
modulated wave must be used. The transmitter
and receiver are very unstable; a frequency
stability as good as within .01 % means a fre-
quency variation of 50 ke. at the frequencies
(around 500,000 ke.) being used. With such in-
ﬁfa.blhty beat note reception is out of the ques-
tion. For e.w. work the transmitter may be
modulated at 1000 cycles or some other con-
venient frequency, signaling being accomplished
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FIG. 4.— CONNECTIONS FOR MODULATED
TRANSMISSION
‘The crystal detector monitor is shown below.

by either keying the mcdulation frequency source
or the carrier. The most sutisfactory place to
modulate is in the plate eircuit ag shown in Fig. 4.

It probably will be found difficult to obtain
good quality unless adjustments are made with
the uid of some sort of monitor, one convenient
type being made by copnecting a pair of head-
phones across a ('lystal detector and connecting
a short piece of wire on for an antenna. With this
erude monitor, the signals may be pieked up for
several feet,

THE RECEIVER

The circuit of the receiver is quite similar to
that of the transmitter and is shown in Fig. 3.
The same type tube as in the transmitter may be
used in the receiver if desired, although the "99
and similar tubes will be found satisfactory in
certain cases. The choice of tube lies in the
wavelength desired and it would be well to try
all of the several different types of apparently
suitable tubes that may be available since each
one performs differently. The choice of tube will,
of course, determine the size resistances used
for the control of voltages. For small tubes ©* B”
battery supply will be satisfactory since the
drain will be low.

For tuning it is convenient to have the Lecher
wires arranged o thaf their length may be
varied. . This may be done by allowing the tube
socket to glide in guides with flexible filament
leads and with the Lecher wires of telescoping
construction, with about No. 6 to 8 wire sliding
ingide of copper tubing. Since the Lecher wires
may be run on any odd quarter wavelength they
may be made to cover a large wave band. As a
typical instance, their length may be made to
vary between 10 and 20 inches. Condenser (') is
variable and furnishes a simple control of the
wavelength over a limited range. It may be
large, about 250-uufd. since the tuning is not at
all eritical.-

Super-regeneration should be used on the re-
ceiver and a low-frequency oscillator,such as that
shown, should be coupled to the plate circuit. The
(*oupling is made adjustable by arranging (', to be

“plug-in,” It will be small, probably near 100-
mifd., depending on the strength of the low-
Yrequency oscillator. The tube in this oscillator
may be anything that'is available as may be the
coils and condensers used in it since the fre-
quency is not at all critical and may be from 10
to 100 ke.b

The antenna for the receiver may be arrunged
as for the hanumttel and, if pO&HIb](‘ a pfu*a.bohc
‘he receiver ‘mten_na. at the focus bemg used, The
same type reflector will be a great aid if used on
the transmitter also. The reflectors also may be
made from solid metal sheets. Considerable a f.
amplification should be used on the recciver,
since it will usually be foun: to be quite *‘quiet,”
and at least two stages may be used.

PERFORMANCE

As yet, no distance work has been done by the
author with this type of equipment, but when
using a Mullard tube for the transmitter and a
receiver using a Type 99 tube as described,
“R9" signals could be obtained from one room to
another. Other experimenters have been able to
communicate up to 15 or 20 miles with this type
of apparatus. With the aid of reflectors, ihe
amateur should be able to work over a (-onsidez-
able distance on the 75-centimeter (34-meter)

bhand.
Y- Straxs <y

‘W5LB was caught using a 9-pfd. 2000-volt oil
filter condenser on his receiver “B” eliminator.
Seems that the receiver had developed a slight
hum so the oil condenser was pressed into service
as it was the only capacity immediately available,
It is believed to have stood the gaff successfully.

5 The low-frequency oscillator used in the 56-me. receiver
described by Hull, *‘5-Meter' Receiver Progress,”” ST,
July, 1931, would do nicely. — Epiror.
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Filament Supply for Two-Volt Tubés

The Air-Cell Type “A” Battery
) By L. S. Fox, W2AHB*

HE air-cell type “A” battery is a high
capacity, constant voltage, air-depolarized
primary battery having electrical char-
acteristics exactly matching the’ electrical re-
quirements of the Type ‘30, ‘31, '32 and ’33
2-volt tubes. These tubes and the battery were
developed simultaneously as a part of a program
resulting in a new and different type of battery-
operated receiver. Since it

Air depolarization in the air-cell “A” battery
is accomplished by a special form of carbon,
used at the positive electrode, which has the
unique ability to extract pure oxygen from air
and to make it available within the battery as
required. This unusual kind of carbon wants
oxygen above all other things, and when ex-
posed to a mixture of gases containing oxygen

will load itself with this

has become the custom to

particular gas and vigor-

classify battery receivers ac-
cording to the kind of a bat-
tery used, ‘‘dry battery
sets,” ‘‘storage battery re-
ceivers,’! ete., it is logical
and natural that these new
receivers should become
known 'as ‘‘air-cell’’ re-
ceivers. |

POLARIZATION AND

The air-cell type ““A? battery, origi-
nally produced for use exclusively in
commercially manufactured broadcast
receivers using Type '30, ’31, ’32, und
’'33 two-volt tubes, offers a promising
solution of the A’ battery problem
for amateur-built receivers using these
tubes. There is danger of the con-
clusion, however, that the battery is
useful for all purposes — which it de-
cidedly is not. As the author points out
in this article, it is strictly a single
purpose battery, and unless it is used
with a thorough appreciation of its
limitations and characteristics, trouble

ously repel the invasion of
any other material seeking
admission. Because of this
property, the carbon, al-
though extremely light and
porous, will remain bone
dry, even when immersed in
the liquid electrolyte of the
hattery. It forms a perfect
check valve, freely admitting

DEPOLARIZATION
When current passes

sult, ~— Editor.

and disappointment are sure to re-

oxygen to the interior of
the battery, but blocking
any flow of electrolyte in

through the ecleetrolyte of

a battery o part of the electrolyte is disso-
ciated into its constituent elements, one of which
is hydrogen. The hydrogen ions travel toward the
positive pole of the battery, where, unless
promptly removed, they collect as gaseous hydro-
gen, which insulates the electrode from the elec-
trolyte and rapidly reduces the voltage. This
action is called polarization. To counteract this
undesirable effect, various materials rich in
oxygen are introduced into the battery, the oxy-
gen combining with the hydrogen to form harm-
less water. Some of the depolarizing materials
used are potassium bichromate, copper sulphate,
copper ‘oxide, lead peroxide and manganese
dioxide. Thus, in order to depolarize batteries
it has been necessary to put into them some
potassium, chromium, copper, lead or manganese,
elements which occupy valuable space in the bat-
teries w]gile contributing nothing to their output,
but which are essential because of the oxvgen as-
sociated with them. All these materials add to the
cost, of the battery, but the air we breathe is free
and 20%, of it consists of the desired depolarizer,
oxygen. | Air depolarization has the advantage of
more ampere hours per dollar of cost and per
cubic inch of volume. There is a further advan-
tage, constant voltage, which makes the air-
cell battery particularly adapted for radio work.

the reverse direction.

But — and this is 2 most important point — if
the oxygen content of the carbon becomes ex-
hausted in any manner, it will then proceed to
load itself up with the next nearest thing, which
in this case is the liquid electrolyte. When robbed
of its oxygen, the carbon will soak up electrolyte
just as a lump of sugar soaks up hot coffee, and,
like the sugar lump, goes absolutely and thor-
oughly to pieces; disintegrates, rendering the
battery useless. This harmful action will result
from overloading the battery by drawing more
current from it than it is able to generate with
safety. The demand for oxygen is directly pro-
portional to the current drain and the ability of
the carbon electrode to extract oxygen from the
air is limited. Consequently, excess current drains
exhaust the oxygen supply and the carbon will
soak up electrolyte and the battery will become
useless.

The maximum rate at which the carbon can
extract oxygen from the air corresponds to a
current drain of only 0.65 ampere. Under no cir-
cumstances should the battery be subjected to a
load in excess of this, as to do so will ruin the
battery.! This limited output restricts the field
of usefulness to the operation of receivers using
2-volt tubes, whose filament power requirements
match the battery characteristics.

* National Carbon Co., 10 East 40th St., New York, N. Y,

i A fuse in the load circuit is suggested, — Eprror
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UNIQUE CONSTRUCTION

The battery congists of two cells, assembled in
a one-piece moulded container and permanently
connected in series. The dimensions are 1314
inches long, 634 inches wide, and 10 inches high,
over all. In the dry state, the weight is about 25
pounds; filled with water and ready for service,
about 37 pounds.

The electrodes are carbon and zine in an elec-
trolyte of sodium hydroxide (caustic soda or Iye).
The battery is manufactured and shipped dry.

Special Oxygen
Absorhing Carbon
Electrode

“Thin Rubber
Membrane to

e
Terminals Solidly 2 "n.o ry untt ““3,,3;‘? gea;l' P
Moided 'Q.SWE' placed in Service e
’ Seal

One-Piece 4 i

Molded

Hard
Rubber

Contain

FIG. 1.— CONSTRUCTIONAL VIEW OF THE
AIR-CELL BATTERY

The electrolyte-forming chemicals are placed in
the battery in solid form, and the battery is her-
metically sealed to prevent the chemicals losing
some of their strength due to possible contact
with moist air. The seals are thin hard rubber
membranes under the filler holes and cellophane
seals over the tops of the carbon electrodes. Thus
sealed, the battery is inert; no depreciation oc-
curs; consequently the battery can be placed
in service at the end of an elapsed time after
manufacture and still deliver its full quota of 600
ampere hours.

To energize the battery for service, all that has
to he done is to remove the cellophane covers
from the electrodes, so that the depolarizing
oxygen can enter, punch out the filler home mem-
branes and fill both compartments with cold
water. It takes about six quarts. Distilled water
is not necessary; any water suitable for drinking
purposes will do. The solid chemicals go into
solution readily without stirring. As they dis-
solve the level of the liquid gradually drops and
the dissolving process takes about four hours,
although the battery is in condition to operate
a receiver within an hour after filling. In view of
this natural falling of the solution level, it is ab-
solutely necessary that more water he added to
the battery, not sooner than four hours after

filling, to bring the solution to the correct level
as shown by the indicating wire inside each cell.
Otherwise, the battery may fail as a result of low
solution.

If the solution is allowed to fall below the indi-
cating wire directly beneath the filler hole, it will
leave a section of the carbon electrode exposed
to the moist air inside the battery, and failure
may result due to the condensation of this mois-
ture on the carbon. This condensed moisture will
gradually penetrate into the carbon until it is no
longer sble to ‘‘breathe.” If this happens, the
battery will lose voltage and become useless.
Therefore, the solution level should be inspected
monthly and, if found low, brought up to the
correct point by adding water. The monthly in-
spection will be often enough, because the only
way moisture can be lost is through evaporation.
It does not gas or bubble as does a storage bat-
tery, and, unless installed close to a heater, will
not lose enough water in a month to do any harm.

Each filler cap has a small hole in it to permit
free expansion and contraction of the air inside
the battery as the temperature varies. If these
holes should become plugged, the expanding air
will cause a slight internal pressure which will
actually force some of the solution into the pores
of the carbon, which will cause it to wet up and
disintegrate, just as though it had been over-
loaded or exposed to low solution. It is a char-
acteristic of the solution that if exposed to air in
small quantities and allowed to evaporate, large
masses of hard white crystals will be formed. This
being so, if any solution should slop up into the
filler caps, the resulting formation of erystals is
almost certain to plug the vent holes. Therefore,
if*an activated battery is moved about in any
manner likely to slop the solution up into the
filler caps, the caps must be thoroughly dried,
inside and out.

QPERATING PRECAUTIONS

The solution should never be allowed to come
in contact with clothing, rugs, furniture or the
body. It will damage most textiles and wood
finishes, and will produce painful burns on the
body.

A cold air-cell battery is more easily overloaded
than one having normal temperature. If the
temperature goes low enough, the normal current
consumption may become an overload and the
battery will fail. This means that the battery
should not be called upon to deliver current when
the temperature is 40°F. or lower. Low tempera-
ture does not harm the battery, either before or
after activation, so long as it remains idle while.
cold.

The cellophane covers must be removed. This
may appear to be superfluous warning, but sev-
eral batteries have failed because those activating
them forgot to remove the cellophane covers.
The purpose of the cellophane covers is to keep
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the air out of the carbons before the battery is
activated, to prevent loss of capacity. When in
service the battery must breathe air through the
carbon ‘‘lungs.” If the cellophane covers are not
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FIG, 2,— COMPARATIVE VOLTAGE CHARAC-
TERISTICS OF THE AIR.CELL BATTERY AND
DRY-CELL BATTERIES

used to supﬂ»ley the filaments of a 7-tube 2.wolt receiver.
Quver four rv battery mstallatlons, each consisting of 8
standard cells connected in series-parallel, were ex-
hausted in giving service equivalent to that obtainable
from one atr—ccll%attery.

removed,.the battery suffocates; the electrodes
wet up and disintegrate from lack of oxygen, and
the battery is ruined.

These five things: overload on the battery; low
solution; plugged vent holes; operation at low
temperatures, and failure to remove the cello-
phane covers are the only likely causes of bat-
tery failure.

Never test the battery with an ammeter across
its terminals because this places a dead short
circuit on the battery. The carbon electrodes will
be stripped. of their oxygen almost immediately
and the battery will be useless.

The air-cell type “A” battery is a primary
hattery; it is not rechargeable. When exhausted,
it is worthless and must be discarded. Fortunately
its low cost and unusually long life make this o
painless process.

This battery has been developed for the single

" purpose of supplying current to the filaments of

2-volt tubes. The battery and the tube have been
designed to go together. As the characteristics of
2-volt tubes differ in several important respects
from those of other tubes, the air-cell battery is
not ‘suitable. for use with receivers employing
other tubes. In exactly the same manner,

wide range through which the voltage of a dry
cell “A’" varies during its useful life. It also
serves to show the uniformity of the voltage
delivered by the air-cell battery. Fig. 3 shows
how the essential characteristics of the air-cell
battery and the 2-volt tubes have been matched.
The voltage delivered to the tube remains well
within the narrow ideal operating range until the
battery is practically exhausted.

Heretofore, the most economical battery re-
ceiver made was the so-called *‘dry battery”
type. Fig. 2 shows that a 2-volt receiver can be
operated from an air-cell battery for less than
half of the cost from the most economical com-
hination of dry cells.

RECEIVER DESIGN

The air-cell type receiver is 4 special kind of
battery operated set, using 2-volt tubes in a
filament circuit specially designed for operation
from the air-cell battery. It has no manually ad-
justable rheostat like battery sets of old, because
the voltage of the battery is so nearly constant
throughout life that no adjustment of filament
voltage is necessary. In place of the rheostat,
the receiver has a fixed, non-adjustable re-
sistor to reduce the battery voltage to the cor-
rect value for the filament. The design of this
resistor must be extremely accurate. The voltage
of a freshly activated battery is 2.53 volts and the
voltage at the filament should be not less than
2.15 volts nor more than 2.20 volts. This is a
quite narrow leewa;y. If the resistor is too small,
the tubes will be “over-voltaged,”” and will have
short life; if too large, the tubes will be “under-
voltaged,” and will cease functioning before
the battery has had a chance to deliver its full
rated life. It has been estimated that a re-
sistor too large by .06 ohm would reduce the
available service life of the battery by 25% to
3097

Incidentally, there are now fourteen different
commercial makes of air-cell receivers including
short-wave receivers, at least one of which is
well adapted to amateur band operation. Al-
though the manufacturer does not guarantee the

the 2-volt tubes are not likely to give as
satisfactory service with other types of

b

batteries.- §

It is characteristic of all vacaum tubes §
that they demand a filament supply of prac-

tically constant voltage. The leeway between §

the upper safe limit above which seriously
shortened life occurs, and the lower satisfac-

Upper safe himit of tube voltage 2.2¥ Tisbe filament witage

_%T LI /
/L | =

200 600 800
MURJ‘ SERVICE

Lower sotisfactory linit of tube voltage 19V

1000

tory operhting limit below which the tube
fails to function satisfactorily, usually is
quite parrow. The familiar forms of pri-
mary batteries,” such as the dry cell, are
incapable of meeting this exacting demand for
constant voltage, being inherently variable volt-
age devices. Fig. 2 illustrates graphically the

FIG. 3.— A RECORD OF THE VOLTAGE ACTUALLY
DELIVERED TO THE FILAMENTS OF A 7-TUBE RE-

CEIVER BY THE AIR-CELL “A” BATTERY

air-cell battery for use with home-built receivers,
if proper precautions are taken no difficulty
should be encountered.
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Filament current requirements of 2-volt tubes
are ag follows:

Tube Filament Current

Type '30 .06 Amp.
Type '31 .13 Amp.
Type ‘32 .06 Amp.
Type '33 .26 Amp.

The proper rheostat sizes for various current
drains are as follows:

Total Current Resistance
06 Amp. 6 Ohm
.12 Amp. 3 Ohm
.18 to .30 Amp. 2 Ohm
.36 to .65 Amp. 1 Ohm

With the proper rheostat correct filament
voltage will be obtained. This should be meas-
ured at the socket terminals with an decurate volt-
meter reading to .01 volt and with a new battery
must fall between 2.15 and 2.20 volts. The rheo~
stat should be inside the receiver — not on the
panel —and once set should be left alone in
order to obtain maximum battery and tube life.

ELECTION NOTICES

To all A.R.R.L. Members residing in the
ATLANTIC, DAKOTA, DELTA, MID-
WEST, PACIFIC (including Territory of
Hawaii), and SOUTHEASTERN (includmg
Porto Rico) Divisions of A.R.R.L

1. You are hereby notified that an electxon for
an A.R.R.L. Director, for the term 1932-1933,
is about to be held in each of the above Divisions,
in accordance with the Constitution. Your at~
tention is invited to See. 1 of Article IV of the
Constitution, providing for the government of
A.R.R.L. affairs by a Board of Directors; Sec. 2
of Article IV, defining their eligibility; and By-
Laws 10 to 19 providing for their nomination and
election. Copy of the Constitution and By-Laws
will be mailed any member upon request.

2. Voting will take place between November 1
and December 20, 1931, on ballots which will be
mailed from Headquarters in the first week of
November. The ballots for each Division will list
the names of all eligible candidates mominated for
the position by A.R.R.L. members residing in
that Division.

3. Nominating petitions are hereby solicited.
Ten or more A.R.R.L. members residing in any
one Division have the privilege of nominating any
member of the League in that Division as a
candidate for Director therefrom. The following
form for nomination is suggested:

(Place and date)

FErecutive C'ommiltee,
American Radio Relay League,
West Hartford, Conn.
Gentlemen:
We, the undersigned members of the A.R.R.L.
restding in the Division, hereby

nominate ... s Of o , as @
candidate for Director from this Division for the
1932—1933 term.

(Signatures and addresses)

The signers must be League members in good
standing. The nominee must be a League mem-
ber in good standing and must be without com-
mercial radio connections. His complete name and
address should be given. All such petitions must
be filed at the headquarters office of the League in
‘West Hartford, Conn., by noon of the first day of
November, 1931. There is no limit on the number
of petitions that may be filed, but no member
shall append his signature to more than one such
petition.

4. Present Directors from these Divisions are
ags follows: Atlantic, Dr. Eugene C. Woodruff,
WSCMP, State College, Pa.; Dakota, Mr. Cy L.
Barker, WOEGU, Henning, Minn.; Delta, Mr.
M. M. Hill, W5EB, Natchitoches, La.; Midwest,
Mr. H. W. Kerr, WODZW-WoGP, Little Sioux,
Ta., clected in November, 1930, to fill unexpired
remainder of term of Y. R. Huber, resigned;
Pacific, Mr. Allen H. Babeock, W6ZD, Berkeley,
Calif.; Southeastern, Mr. Harry F. Dobbs,
W4ZA Atlanta, Ga.

5. These elections are the constitutional op-
portunity for members to put the man of their
choice in office as the representative of their
Division. Members are urged to take the initiative
and file nominating petitions immediately.

For the Board of Direciors:
K. B. WaRNER, Secretary
‘West Hartford, Conn., 15 July 1931.

To all A.R.R.L. Members residing in the
DOMINION OF CANADA:
1. You are hereby notified that an election for
an A.R.R.L. Canadian General Manager, for the
term 1932-1933, is about to be held, in accordance

with the Constitution. Your attention is invited

to By-Law 29, defining the poliey of the League in
Canada; Sec. 1 of Article IV of the Constitution,
providing for the government of A.R.R.L. affairs
by a Board of Directors, of which the Canadian
(ieneral Manager is » member; See. 2 of Article
1V, defining the eligibility of Directors; By-Laws
26 and 27, specifying the duties and authority of
the Canadian General Manager; and By-Laws 23,
24, 25 and 28, providing for his nomination and
election. Copy of the Constitution and By-Laws
will be mailed any member upon request.

2. Voting will take place between November 1
and December 20, 1931, on ballots which will be
mailed from Headquarters in the first week of
November. The ballot will list the names of all
eligible candidates nominated for the position by
League members residing in Canada.

3. Nominating petitions are hereby solicited.
Ten or more A.R.R.L. members residing in the

(Continued on page 88)
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The Standard Frequency Transmitter at WIXP

The 500-Watt Power Amplifiers

In Two Parts—Part 1l

By Paul S. Hendricks, WIAXV—=WXP #*#

it was thought desirable to have the output

power amplifier consist of a single air-cooled
power tube of the desired rating. At the time that
this unit was designed the screen-grid Type '61
wasg practically the only 500-watt air-cooled tube
available for high-frequency work. Therefore this
type of tube was adopted as the final amplifier.
As was noted in the first part of this article, it
is contained in an entirely separate unit from the
exciter. -

The input circuit is arranged so that it may be
coupled induetively or capacitively to the source
of excitation. The capacitive coupling is the more
convenient to use because generally it is not
necessary to make any changes in the coupling
even when the operating frequency is shifted
considerably, However, the capacitive coupling
involves shunt feed of the grid bias which pre-
sents difficulties because of the necessity of em-
ploying a very effective radio frequency choke.
Because it is often difficult to_counstruct a good
radio frequency choke for high~frequency opera-
tion, it is generally desirable to use inductive
coupling with its attendant adjustments, in order
that the grid bias may be series fed, which ar-
rangement does not require the choke to operate
ag effectively and thereby avoids some difficul-
ties. In the diagram, Fig. 2, the input circuit is
shown arranged to be fed inductively correspond-
ing to the arrangement of the exciter output cir-
cuit shown in Fig. 1 of Part L. If P;is placed in its
alternate position and the jumper H, substituted
for the blocking capacitor (’is, it is ready for
capacitive coupling. The capacitor ('js might be
connected permanently in the circuit, but it has
been found when using inductive coupling that it
is sometimes desirable to series-tune the input
circuit. In this manner it is possible to obtain a
greater voltage across the input of the tube at the
higher freéquencies. In this case a value of 100 uufd.
for .Ch5 is used when operation is in the vicinity
of 14,000 ke. It would be desirable to plug a
variable eapacitor in place of the fixed unit if it
were necessary to tune over a band of frequencies
greater than a few hundred kilocycles.

The output tank inductor of this amplifier is
wound with 14-inch diameter copper tubing and

IN the interest of simplicity and reliability

* Contribution from Round Hill Research, Massachusetts ’
Ingt. of Technology. -~ Part I appeared last month.
#* Round Hill, South Dartmouth, Mass.

is connected across a capacitor of 125 uufd. The
ratio of inductance to capacity is rather large, so
that the circulating eurrent is not sufficient to
cause excessive heating of the l4-inch tubing
when the amplifier is properly coupled to its load
circuit. The tank circuit capacitor is of the type
which has two separately insulated stators and a
balanced rotor. The capacitance of each section is

THE FRONT PANEL OF THE POWER-AMPLIFIER
UNIT MATCHES THAT OF THE EXCITATION

ARTICLE

UNIT DESCRIBED IN THE FIRST PART OF THIS

250 ppfd. and each has a breakdown potential
rating of 3500 volts. By connecting the capacitor

" 80 that the two scctions are in series in the circuit,

a eapgeitance of 125 pufd. is obtained with a break
down potential rating of 7000 volts.

The keying of this transmitter is accomplished
by the well-known grid-blocking arrangement
whereby the grid bias is raised sufficiently when
the key is up to prevent the exciting voltage from
causing any plate current to flow. This requires
a rather high keying bias potential, in this case
over 1000 volts. It is, bowever, a very satisfactory
method. Keying somewhere in the exciter unit
circuits could be accomplished when the exciter
is being crystal controlled but when the exciter
is self controlled, with only one stage between
the oscillator and the load, there is no satisfactory
place to key the exciter without causing unde-
sirable frequency shifts. With the coupling and
the keying system just described it is possible
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to key the amplifier at full power, with complete
cut-off when the key is up and without causing
any frequency change whatever in the self-
controlled oscillator.

~ Bince a very slight change in adjustment may
introduce a frequency “flip” of as much as 200
cyeles, great care must be taken in tuning the
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FIG. 2—SCHEMATIC CIRCUIT QF THE POWER
AMPLIFIER, SHOWING CONNECTIONS FOR
'PHONE TRANSMISSION

L1, Ls — See Inductor Specification Table.
Li— .Soreen-g3nd modulation reactor, 30 henries; Sumson
e 312.
Cn— Dou‘l’;le-sectwn tank capacitor, 125.upfd. General
Radio Type 334-Z. See text for d. Etali‘:‘

Cﬂ, Cs — 150-ppfd. 3000-volt National Type TM-150.

Coy == Neutrallzmg capacitor, 8.0-upfd. 10,000-volt rating.

Ca— 01-pfd. receiving type mica capacitors.

Cu, Cor — .002-pfd. 5000volt mica transmitting type
capacitors.

Cis—— Audio coupling capacitor, 4-pfd. 1000-volt filter
type.

Fr3 — Radio-frequency chokes. See text.

Rs — High-potential vo tage divider. A, 5000 ohms; B
25,000 ohms; C and D,
resistors are 85wvatt non-inductive type.

Jo, Jio — Grid- and screen-grid milliammeter jacks.

M — 0-15 a.c. voltmeter.

Mg — 0-500 d.c. milliammeter.

transmitter. For operation in the vieinity of 3500
and 7000 ke. the adjustments for zero frequency
shift are eagy to obtain when using the capacitive
coupling; but for 14,000-ke. operation this can be
accomplished more readily when employing the
induective coupling system.

When this amplifier was first put into operation
it was noticed that with the key up a small
amount of energy still appeared in the output
circuit, even when the plate voltage of the ampli-
fier was removed. Because no precautions were
taken to shield the amplifier input from its output
circuits, other than careful arrangement of the
apparatus and wiring, it was suspected that there
was sufficient stray coupling to allow some of the
exciting energy to reach the output circuit. How-
ever, investigation showed that only about half
of the stray energy was caused by stray coupling
and that the rest was because the screen element
within the tube does not completely neutralize the
grid-to-plate capacitance. In order to completely
isolate the input and output ecircuits of this

, 20,000 ohms each. all

amplifier it was necessary to provide a neutraliz-
ing circuit. This neutralizing circuit is composed
of a very small variable capacitor, Ci, and the
small portion of the tank inductor, Ly, below the
filament tap. The capacitor has a maximum
value of about 8 uufd., with its plates spaced }4-
inch. This amount of spacing is necessary to
prevent breakdown because the total grid voltage
plus plate voltage exists across it. The neutraliz-
ing portion of the tank inductor is not more than
about 10 percent of the total inductance. This
neutralizing adjustment is quite eritical because
of the small values concerned. The amplifier
may be used without the neutralizing circuit but
at receiving locations where the signal is heard
with high audibility a “back wave” may be
noticed.

In order to provide a flexible arrangement for
coupling the output of the amplifier to its load
cireuit there has been provided the coupling coil
Ly, on an adjustable mounting, and the two vari-
able capacitors Cyp and (. The capacitors have
a maximum value of 150 pufd. each. With these
devices practically any type of antenna or feeder
system may be coupled satisfactorily. For a two-
wire current- or voltage-feed line the capacitors
go one on each side of the coupling coil, in series
with the line, for a series-tuned system; or with
the coupling coil connected directly to the line
and the capacitors across it for parallel tuned
systems. For a two-wire matched impedance
(untuned) line?® the capacitors may be con-
nected in series or in parallel across the coupling
coil to form & tank circuit, with the feeders con-
nected across a portion of the coil. A single-wire
feeder may be tapped directly onto the tank in-
ductor, with one or hoth of the capacitors con-
nected in series with the line to keep the plate
voltage off the antenna system. With this arrange-
ment it should be noted that it is essential to
ground the low potential side of the amplifier
tank cireuit. Also, such a single-wire feed line
may be tapped on the induetor of a tuned circuit
coupled to the amplifier tank as was just men~
tioned in connection with a two-wire line. The
series capacitor to keep the plate potential off the
antenna then will not be necessary. An induc-
tively coupled antenna and ground system may
be used also, of course.

POWER AMPLIFIER CONSTRUCTION

This amplifier unit has the same overall dimen-
sions as the exciter unit. It is 24 inches wide, 21
inches high and 18 inches deep. The framework
is built with 1’ x 1" whitewood pieces and has a
deck 14-inch thick of the same material, It is
ﬁnjshed with walnut stain and shellac, similar to
the finish of the woodwork on the exeiter unit.
The front panel is composed of three sections of
black bakelite which are each 24 inches wide, 7
inches high and 3{g-inch thick, and corresponds

% Houldson, * The Doublet Antenna,” QST, Deec., 1930,
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to the panel of the exciter unit. The general lay-
out is shown by the three photos.

In the panel view, the meter at the upper left
indicates the filament voltage and that at the
lower center the plate current. The two dials at
the top operate the output circuit capacitors Co
and Cs. Since these photos were taken the left-
hand one of these capacitors has been moved into
the vacant space below the right-hand capacitor.
This was found desirable because the original
location at the upper center was rather close to
the filament of the tube and the low potential
circuits, 'so that it caused some stray . coupling.
The center dial operates the tank circuit capaci-
tor Cy. |

In the view from the rear; looking slightly
downward, the amplifier tube appears at the right
with its tank circuit capacitor to the left, at the
center of the photo, and its tank circuit inductor
just above it. The output coupling inductor, on
its adjustable slide mounting, is on the shelf at

POWER-AMPLIFIER INDUCTOR BPECLFICATIONS

Gutside
Freq. Band, Iyam.,, Length,
TInductor Ke. No. Turns  Inches Inches
Iz 3500 24 338 T4
7000 1t 334 414
14,000 5 334 284
Ls 3500 15 334 544
7000 Same as for 3500 ke,
14,000 10 B3 351

}4-inch topper tubing is used for all inductors. Construc-
tional details are given in the text.

the upper left. Just above the tank and coupling
inductors and partly hidden by the framework
at the top may be seen the backs of the output
circuit capacitors. Below the shelf, on the base-
board, are the resistors of the voltage divider for
the screen~grid supply. In front of this is the
modulation reactor. The filament, plate and
screen-grid terminals and the screen-grid cireuit
jack are on the terminal panel at the lower right.

- The input or grid-cireuit terminals and jack are

on another small terminal panel at the lower
front of the left side, away from the rest of the
eircuits. . This latter panel unfortunately does
not appear in any of the photos. The neutralizing
capacitor was not in place when the photos were
taken but it is mounted on the baseboard directly
below the tank circuit capacitor., The right-side
view of the unit shows the same things as the rear
view but belps to give a better idea of their actual
location,’

RADIO-FREQUENCY CHOKES

It is practically impossible to design a radio
frequency choke which is satisfactory over a
frequency range as great as is covered by this
transmitter. The chokes were made readily inter-
changeable, therefore, by fitting them with plugs
and supplying jack mountings. In addition to the
radio-frequency chokes within the units, as indi-

cated in Figs. | and 2, it was found necessary to
put radio frequency chokes in everv power lead
external to the unit. These chokes are connected
in the power leads just before the leads attach
to the binding posts on the unit,.

Except for the optional arrangement at the
input of the power amplifier unit, it was necessary

THE 500-WATT AMPLIFIER FROM THE REAR

he arrangement of the components is detailed in the
text.

to make all the grid-biag feeds in shunt because
capacitive coupling is used between stages. Three
different sizes of radio-frequency chokes are
necessary for these grid circuits in order to cover
the desired frequency range satisfactorily.. The
plate power is series-fed through the tank in-
ductors so that the radio-frequency chokes are
connected to a low potential point of the eircuit
and therefore need not be as effective as the grid
chokes. The screen-grid ecircuits are normally
by-passed to the common or low side of the cir-
cuit, 8o that their chokes are not likely to cause
trouble.

The requirements of the chokes in the external
circuits are likewisce not as exacting as those in the
ghunt-fed grid circuits. It was found generally
satisfactory to use in all of the circuits, excepting
the shunt fed grid ecircuits, chokes which are
designed to be most effective at the low or inter-
mediate frequencies covered by this transmitter.
The most satisfactory type of choke tried is one
which is wound with a single layer of wire on &
round wooden dowel. The ones now in use are
wound on !4-inch dowels which have been pro-
tected against excessive absorption of moisture by
boiling them in paraffin until they are thoroughly
impregnated. They are 444 inches long with the
connecting plugs spaced 4 inches between centers.
One-haulf inch is allowed at each end for the plugs
and soldering lugs, thus leaving a space of 314-
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inches for the windings. The windings are of No.
34 silk-enamel wire, there being no spacing be-
tween the turns except for the first half-inch at
the end which attaches to the high-potential
radio-frequency side of the circuit, where the
turns are spaced about twice the diameter of
the wire.

The approximate number of turns required for
the three sizes of chokes which are necessary for
the grid circuits are as follows: 14,000 kilocycles,
90 turns; 7,000 kiloeycles, 300 turns; 3,500 kilo-
eycles, 600 turns. Since the forms are not long
enough to take 600 turns in a single layer, some of
the forms are provided with a slot near the low-
potential end, 3/32 inch deep and 114 inches
long, into which part of the required number of
turns may be scramble-wound. The method of
winding these chokes is to start off by winding
the first half-inch spaced, then winding the turns
close until the slot is reached, after which the rest
of the turns are scramble-wound until the required
number i3 attained.

The filament circuit chokes are wound with
two strands No. 12 enameled wire in parallel on a
84-inch diameter fiber rod. The strands are not
connected in parallel but one goes in series with
each lead of the filament line. There are thirty
turns in series with each line or a total of sixty
turns along the Jength of the rod. One of these
double chokes is used in series with the filament
line to each of the two units of this transmitter.

AMPLIFIER UNIT POWER SUPPLY

The filament supply for the amplifier is ob-
tained from either a direct-current generator or a
60-cycle transformer. Thege supplies are the same
ones that feed the exciter unit. A center-tapped
registor across the filament supply, to provide
& direct-current return path for the grid, sereen-
grid and plate currents, makes it unnecessary to
change any connections when the source of fila-
ment supply is changed. The plate power is
obtained from a 3000-volt rectifier-filter supply
unit. Across this supply is connected the voltage
divider, R, which is provided with the proper
taps to furnish the necessary sereen grid power.

The operating grid bias of about 250 volts is
obtained from a bank of ‘““B” type dry cell bat-
teries, similar to those used on the exciter unit,
but independent of them. The keying bias is
furnished by several receiving type rectifier-
filter supply units connected in series. These units
need supply only a small amount of current as
there is not much loss in the grid circuit when the
tube is blocked to cut off the plate current.

'PHONE TRANSMISSION

Tt ispossible to obtain fairly good quality 'phone
transmission by modulating the sereen grid of a
four-element tube, such as the Type '61, in the
same manner as the plate of a three-element tube
is usually modulated. The method is what is

generally known as the constant-current system,
applied to the screen-grid circuit. A swing of only
about 200-300 volts of audio frequency is re-
quired. In addition to the source of audio fre-
quency the only equipment added to the amplifier
to modulate it is the reactor Le, and the switch
which changes the tap on the voltage divider R
to the necessary lower value. With this system
of modulation it is possible to obtain a carrier
output of approximately one quarter of the
normal rating of the tube. This means an average
carrier of 125 watts with the peaks running up to
500 watts. This amount of output, although
small compared to the output for continuous-
wave telegraph operation, may, however, be very
useful on certain occasions.

The method of adjusting the amplifier for
'phone transmission is to couple the source of
modulation giving, say, 250 volts swing to the
screen of the tube and then reduce the screen
voltage, thus reducing the carrier output, until
the percentage of modulation is high while the
quality of the signal is good. These conditions
may be checked roughly by listening on a non-
oscillating monitor and watching the radio-
frequency output current meter. The output
current, usually decreases or ‘“talks down” when
modulation is applied if the screen voltage is too
high. As the screen voltage is decreased and
approaches the proper value the output current
will begin to “talk up.” When everything is
properly adjusted the output current should talk
up to about 22 percent above the steady non-
modulated value.

The audio signal voltage for the scheme just
described is obtained at this station from the
modulating system of a small radiophone trans-
mitter which has an output of 50 watts. This
latter transmitter was described in a recent arti-
cle.t The audio-frequency signal from the modu-
lator of the above transmitter is fed to the screen
grid of the power amplifier by econnecting the
*‘common” or filament sides of the two systems
together and then connecting the screen grid of
the power amplifier to the plates of the modula-
tors via the coupling capacitor Cas, as indicated
in Fig. 2.

MISCELLANEOUS DETAILS

All of the copper tubing inductors used in this
transmitter were first polished then given a coat
of clear lacquer. This helps to keep the radio-
frequency resistance low by preventing them from
tarnishing and also keeps them looking clean and
neat. These induetors are connected directly
across their respective tank capacitors by means
of heavy brass brackets which are firmly fastened
to the eapacitors. The brackets are provided with
10/24 brass bolts and wing nuts which make a
good electrical connection and hold the inductors

4 Chhinn and Hendricks, ** A Modern 50-Watt Radiophone
Transmitter,” @QST', Nov., 1930, particularly Fig. 3, page 24,
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* rigidly in place. The filament and excitation taps

on the oscillator, buffer-amplifier and power-
amplifier stages are made by means of spring
clips, which attach to the small pieces of No. 12

" wire that are soldered to the proper points on the
. various induetors. The grid and plate connections

. on the oscillator and buffer amplifier tubes are

* also made by means of the same type clips. These

© clips are quite satisfactory where large currents
¢ are not being carried. These together with the

wing nuts and bolts for the inductors make it
possible to change the tubes and frequency ranges
eagily and quickly.

All of the tank circuit capacitors have been
fitted with Crolite, a special moulded ceramic in-
sulation, instead of the hard rubber insulation
with which they were originally fitted, because
trouble has been experienced with the latter
insulation at high frequencies. These special
insulators can be supplied by the manufacturer
of the capacitors at a cost slightly above the regu-
lar price.

All of the insulated extension shafts which con-
nect the dials with the variable capacitors are
made of 34-inch diameter fiber rod. These rods
are very firmly fastened to both the capacitor
and the dial shafts by means of brass machine
screws which are threaded straight through both

the rods and the shafts. The use of such large -

diameter rods was found necessary as ‘“backlash’
is noticeable on smaller diameter shafts even
though they are not more than two inches long.
The pinning of the shafts is also essential because
set~serews cannot be depended on.

One of the important things in designing a
high-frequency transmitter is to arrange the
various pieces of apparatus so that the wiring
may be made as short and direct as possible, to
avoid stray coupling between the various cir-
cuits. That attention has been given to this mat-
ter may be observed by examining the photos.
All connections in the radio-frequency circuits
are made by means of heavy copper strip, ribbon
or wire, The various power circuits are connected
with three different sizes of stranded ‘“‘auto-
motive” wire. The filament cireuits have No. 10
and the grid bias circuits No. 16 wire, with a light
rubber insulation. The plate and screen-grid
circuits have No. 18 wire with a heavy rubber
insulation. All of these wires have a very tough
outer covering of varnished braid which is not
likely to be damaged by running the wires
through holes in the metal shielding,.

The voltage dividers, two of which are used in
the exciter unit and one in the power amplifier
unit, are all composed of the same type of resistor
having a dissipation rating of 85 watts. These
resigtors are provided with ferrules whieh fit into
a standard size fuse clip. Their dimensions are
1 inch in diameter and 514 inches long, over-all.

The auxiliary equipment such as grid bias
supplies; keying relays, resistors and the like are

located on a shelf below the table on which the
transmitter is installed. The plate and filament
supplies are in another room and lines from them
are brought to the transmitter via grounded
conduit and BX, so that there is little chance of
stray radio frequency reaching them and causing
trouble, or that they will provide a path for stray
radio frequency between units.

Sponge rubber is used underneath the two units
of the transmitter, the cooling fan and the keying

THE AMPLIFIER FROM ITS RIGHT SIDE

relay in order to prevent disturbances due to
vibration. A very small amount of vibration
would affect the oscillator, causing the signal to
have a bad flutter.

When this transmitter is used for two-way
communication it is often desirable to stop the
oscillator quickly without shutting down the
whole power supply, because the oscillator will
interfere with reception at or near the frequency
on which it is operating, For this purpose a relay
and control circuit has been provided, arranged
to raise the oscillator grid bias to a point where
the tube does not oscillate. The same switch
which operates this relay also operates the relay
which starts the oscillator cooling fan mentioned
previously,

This transmitter can be very easily and quickly
shifted from one frequency to the next during
the transmission of a standard frequency schedule
as has been demonstrated by several months use.
The settings for the various points are determined
before each schedule and unless the user of the
signals has a calibrated receiver, it will take
longer to find the signal than it takes to shift
the transmitter frequency.

In coneclusion, it is hoped that this article will

(Continued on page 90)
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When News Breaks—What to Do With [t

Nicaragua —- sealer Viking explodes off

the Newfoundland coast — Boy Scouts
quarantined on an island — a motorship in open
sea sends a ‘40 meter” SOS — the Statue of
Liberty’s telephone wires break . . . and
everywhere streaming headlines blacken news-
paper pulp with news sent by radio amateurs
on the scene to other amateurs in the outer
world.

Dozens of times lust winter, and on many more
occasions in years past, circumstance selected
some quiet amateur doing his normal, regular
operating and flung him into history with the
breaking of some emergency, some tragedy, some
event of tremendous news importance which he
alone could handle for the press services waiting
to feed the news hunger of an avid world.

News and messages to be sent through;
messages that he knew well enough how to handle
- but what about the news? What should he do
with it? Picture yourself in that position. It
may be actual fact some one of these days. Would
you know what to do? To a few, procedure in
handling news received over the air will be famil-
iar, but to the majority a féw suggestions prob-
ably will be helpful.

Q‘N earthquake in New Zealand — another in

IF SOMETHING HAPPENS . . .
First of all, remember the terms of your
operator's license — the oath of secrecy which
forbids your divulging the contents of any

message received through the operation of your:

equipment except to the addressee of the message.
Don’t copy anything blind out of the air and
phone it to your local newspaper, particularly
in the case of an expedition. Most of that mate-
rial has been bought and paid for, and will be
duly copyrighted upon receipt. However, if you
have been in two-way contact with the expedition,
even if the traffic handled is in itself confidential,
the mere fact of your working the station usually
has news value. Your local paper should be told
of this, together with any interesting private or
“aside” remarks made by the operator while in
communication with you.

But when a press message is received for im-
mediate general release, do not lose any time in
telephoning the full facts to the recognized news
agencies in your vieinity. If a branch of any of
the great news services (AP, UP, INS, etc.) is
near, give them the first. word. Then tell it to
your local papers. If no branches can be reached,
make sure that af least one member-newspaper
of both UP and AP is informed, with the request
that the news be put on the wire,

Release your information in this manner:
Give your name, your station, the fact that you

are a radio amateur and an A.R.R.L. member
and reserving a credit line to that effect, the
source of your news, the news itself in brief but
complete form, and the authority on which it is
based. Get an acknowledgment, give any wanted
repeats, and then go back to the set for more
nEws. i

Just what is news, of all that you hear over the
air? Usually it is in emergency work that ama~
teurs can be of greatest assistance to the news-
gathering agencies. The unexpected crisis may be
merely a serio-comic yachting escapade, yet it
might be a nation torn from its foundations by a
mighty earthquake — yours, the job to stand by
for messages and news. Expeditions news is
always highly interesting and often exclusive to
the gtation being worked. Unless directed ex-
pressly to some news service or paper, it can usu-
ally be given general distribution. A remarkable
contact or piece of work you have yourself
accomplished might be news —in which case,
let us know about it, too. Anything unusual, out
of the ordinary, and apparently exclusive, is at
least worth a telephone call to the telegraph
editor (or city editor, if local news) of the home
newspaper office.

That is, briefly and generally, the way to dis-
charge your duty to the cause of national ama-
teur publicity and public good will when news
concerning any event of national importance
somehow lands (right side up, we hope) in your
shack.

. AND LOCALLY . . .

On the local side there is another job of work
to be done. Local publicity can best be handled
through affiliated clubs, and every one of these is
urged to elect a publicity officer who should
immediately get in touch with his local news-
papers, and investigate the possibilities of regular
and feature stories and stunts. There are three
things he can arrange: (1)A large Sunday edition
page or two-page spread, dealing with local ama-
teur stations and aetivities, and well illustrated
with piétures of these stations. Contact the Sun-
day feature editor, pointing out the importance
of amateur radio and the things you are doing.
(2) A regular weekly radio column dealing with
the activities of local amateurs. This would prob-
ably appear on the radio page, and should be
inaugurated through the radio editor. (3) Ocea-
sional news items and bulletins concerning local
work to be given radio and city editors. If the
second plan seems impractical in your locality,
this last procedure is especially suggested.
Finally, the publicity officer should also contact
Headquarters for assistance in his problem of
securing Iocal publicity.
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THEN . . .
Concluding, we would like to suggest that ama-
teurs generally would be rendering a real service
to their A R.R.L. if they would constitute them-

. selves an informal press-clipping personnel, and
 gend in to us the items on amateur radio they
. may notice in their local papers; not only pieces
 which appear to be purely publicity in either
. generation or subject matter, but unfavorable
i editorials, accounts of contemplated anti-ama~

teur ordinances, and similar important if not

" gratifying topies. Such a service will be invaluable

in aiding our realization of the general status of
amateur radio with respect to the national press.
: —C. B. D.

Roanoke Division Convention

Winston-Salem, North Carolina, September
25th and 26th

’I“I—IE Rebert E. Lee Hotel has been chosen as
the headquarters for the A.R.R.L. annual
convention of the Roanoke Division at Winston-
Salem, N! C., to be held under the auspices of the
Winston-Salem Amateur Radio Club, Friday and
Baturday,. September 25th and 26th. A cordial
invitation is extended to all amateurs within
driving distance to attend this yearly affair.

The committee hag worked hard to prepare a
program that will be interesting — the success of
the convention depends on your attendance, so
come along and enjoy two days of guod fellow-
ship, which will be topped off by a real banquet
such as southern chefs know how to prepare.
bpec1al tnps, theatre parties, contests, technical
segsions Wlth good speakers such as Director
Gravely, Dr. E. C. Woodruff, Miss Zandonini of
the Bureau of Standards, and many others.
A R.R.L. will be represented by A. A. Hebert,
Treasurer-Fieldman.

The registration fee is $4.00 and a special price
of $2.50 for the XYL’s and YL’s. Bring them
along. Further information may be obtained from
A L. Hege Box 1815, Winston-Salem, N. C.

Vanalta Division Convention

Vancouver, British Columbia, September
5th and 6th

HE British Columbia Amateur Radio Asso-

ciation is sponsoring the convention this
year, and extends a cordial invitation to all ama-
teurs in this division and visitors from other
provinces and the states to spend Saturday and
Sunday, ‘September 5th and 6th, amongst us to
attend the annual convention. Everyone will be
entertained royally. Details of the affair are not
complete at the writing of this announcement.
Write to Wm. J. Rowan, Convention Committee,
2961 East 5th Ave., Vancouver, B. C., for further
information.

A New Headset

F THIS were 1921 instead of 1931 a new brand
of headphones would cause little stir, but in
this era of loud-speakers the introduction of a hew
headset is an event too unusual to pass unnoticed.
It’s especially worthy of amateur attention be-
cause this particular headset is a real feather-
weight outfit — the complete set, including cord
and headband, weighs only four ounces.

The new headset, manufactured by the Trimm
Radio Manufacturing Company, Chicago, IIl.,
is illustrated in the accompanying photograph.
The ’phones are almost unbelicvably small and
light in weight, and can be worn for hours without
causing any discomfort or weariness. They are as
sensitive to weak signals as headsets ordinarily

used in amateur stations, but do not handle the
very loud signals as well, since they are not de-
signed to work as loud-speakers. The headband
shown in the photograph is not adjustable and it
is expected that an improved type of headband
will be worked out in the near future.

e Strals RS

THE HAM'S PRAYER

O Lord, suffer me to work
Such long DX, that even I
When talking of it afterwards
Shall have no need to lie!
—WIVP

Plastic wood ean be used to fill holes in old
bakelite panels. With a little paint on the spots
the panel looks as good as new.

— Ray Howe, Red Wing, Minn.

Septeﬁber, 1931

35




The Frequency wN\easuring Test

7 m.c. to be used — dates, QOctober 24th
and 31st (Saturdays)—mark your calen-
dar now— start checking W1XP, WOXAN and
W6XK on the Regular $.F. Transmissions.
Everything is in readiness for our first A.R.R.L.
Frequency Measuring Test which received pre-
liminary announcement in July and August QST.
A receiver and a frequency meter will be all the
equipment necessary for anyone who wishes to
take part; and where will we find any 1931 ama-
‘teur station without both? Selected transmitting
stations will send on schedule for measurement
purposes on each of the dates mentioned above.
All that any amateur has to do to take part is to
tune in for these stations, measure the frequency
ag accurately as possible, and report to A.R.R.L.

EVERYONE invited to take part—3.5and

THE RADIO DIVISION COOPERATES

~ The Radio Division, Department of Commerce
has signified its willingness to codperate to the
fullest extent possible in making official measure-
ments at the different Radio Division monitoring
stations on each of the transmitting stations that
will be designated to send in this test. The indi-
vidual sending stations will each have tested with
one of the nearby monitoring stations before the
dates of the test so all will be in readiness for the
event. The splendid and unreserved codperation
of the Director of Radio and Radio Supervisors
with the sending stations should assure that this
test goes off perfectly.

CERTIFICATES

Every contestant has the opportunity to win
one of the Certificates of Accuracy that will be
issued to those who measure the official test
signals within the prescribed reasonable degree of
aceuracy. The frequency measurements reported
by those taking part will be compared by
A.R.R.L. Headquarters with the official measure-
mentson thesame transmittingstation made at, the
same time by the government monitoring sta-
tions. The degree of accuracy of measurement at-
tained by each entrant in the test will be specified
on his certificate. In addition we plan to present
an Honor Roll in Q8T with the results of the
activity and credit for the worthy who take part
and report.

WHO MUST ENTER

While everyone is invited to take part, partici-
pation in this test is regarded as a duty of one
particular A.R.R.L. group, the Official Observers.
The test will show very many operators who are
proficient in frequency measurement work, and
each and every Official Observer must show his
qualifications by participation or be recom-

mended by his 8.C. M. for replacement by better-
qualified men who show merit and availability
for appointment ag 0.0. for the 1931-1932 season.
Every O.R.S. appointee will take part in this
activity as a matter of course, too, and will be
expected to report promptly or give a good
excuse for failure fo do so. The test while
designed particularly for United States and Cana-
dian members is open to amateurs of any coun-
try who are able to take part at the hours that
will be mentioned. YOU are cordially invited to
take part and make the most of this opportunity.
Not, only are you assured a pleasant and profit-

-able experience through the test, but also partici-

pation is & form of ingurance against the likelihood
of off-frequency operation and the unpleasant
consequences that follow to amateur radio as a
whole as well ag to you individually.

OFFICIAL TRANSMITTING STATIONS

Transmitting stations are being selected de-
pending on their power, frequency stability,
geographical location and the like; crystal control
and a d.c. note being specified as requirements.
Crystal-controlled stations having a temperature-
controlled oven as well as really low oscillator
plate voltage have been given preference over
others, since frequency drift must be avoided inso-
far as possible, and the only way other stations
can even approximate such frequency stability is
by recourse to a long * warming-up ”’ period of sev-
eral hours duration just in advance of the ‘‘test.”
. ‘The final station line-up cannot be given in this
issue since correspondence is still in progress but a
gkeleton arrangement of the schedule that we shall
try to fill is given here with the procedure these
stations will use; so by following this schedule on
the dates of October 24th and 31st anyone will be
able to pick up the transmissions and take part
fully, without further information. Special
crystals will be lent to participating stations for
use in this test. The transmissions will be arranged

. to start in the eastern time zone at nine pom. £.8.T.

proceeding progressively west, so that transmissions
in the Central, Mountain, and Pacific Standard
T'ime zones will each start at nine p.m. local stand-
ard time. There will be no two transmissions
taking place at the same time. During the first
half of each hour there will probably be two dif-
ferent fransmissions somewhere in the 3500-ke.
band; and in the second half hour of each hour
two transmissions in the 7000-kc. band. At this
writing the following are being considered as
official transmitting stations:

WI1ASY, WIAXV, WiMK, WeAM, W6CUH,
WOEGH, W7AAT, W8DMS, W8GU, W9DFR,
WOFFD, W9UZ and WOGY with additional
qualified stations yet to be beard from.
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You are not expected to measure all the sta-
tions that transmit. The time, frequency, skip
distance, and effects due to conditions may pre-
vent reception of some stations altogether, It is
appreciated that the more stations you can meas-

_ure the better the results will average and so we

are attempting to have enough transmissions each
evening of the test to cover the country thor-
oughly. A report on measurements of not less
than two separate test transmissions, which may
be made on either one or both dates (at any time
at all during the test), will be sufficient to enter
you. The following table will serve as a guide in
listening-in to pick up the official stations to be
measured, Each frequency will be used for just
15 minutes.
‘ PROCEDURE

Each test transmission will be divided into
five-minute periods. The transmlttlng stations
will each send “QST” and sign their identifying

call signal for exactly three and one-half minutes.
During the next one and one-half minutes three

FREQUENCY MEASURING TEST

FrOM. o vververennseenesvnnnennnnss ..
(name)

(city and state)

Transmit- Time F'requency  |Frequency Do Not
ting Station| (Local St’d)| Meler Dial Write in
Setting This Space
PREPAREDNESS

The way to be ready for the Frequency Meag-
urement Test is to obtain a frequency meter if
you do not already have one,-calibrate it from
standard frequency transmissions as many
times as you possibly can and use it at every op-
portunity, to get practice and keep your meter
“right on the dot.”” Frequency meters such as the
dynatron type described in Q87 and in the
Radio Amateur's Handbook are recommended,
and several references to articles containing con-

Time Zane Fre uency Time (Oct. ik and 315t — pm.) Greenwich Time
of Sending| Band (look Oa, 26th and
Staions | Jor "QST™) E.S.T. 0.8.7. M.8.T. P8.T. Nov. Ist)
BS8.T. 3500 8:15 7:00~ 0200-0215
3500 8:30 7:15~ 02150230
Y000 K145 7:30~
7000 9:00 745
C.8.T, 3500 9:15 %:00—
3500 2] 9:30 Ril5~
7000 .3 9145 8130~
7000 9:45-10:00 8:45-
M.8.T. 3500 10:00-10:15 9:00-~
3500 115-~10:30 9:15~ O
7000 10:30-10:45 2:30- 9
7000 ; 10:45-11:00 9: 45—10.00 ()445—0“)00
P8, 3500 123 0(0—]2 115 11:00-11:15 10:00-10:15 05000515
3500 12:15—1))2:.50 11:15-11:30 10:15-10:30 05150530
m
7000 12:3(8-—12:45 11:30-11:45 10:30-10:45 9:30— 9:145 05300545
am,
7000 12:45~ 1:00 11:45-12:00 10:45-11:00 9:45-10:00 0545-0600
‘ (am) (mid)

30-second dashes will be sent. This last period is
the one in which all frequency measurements should
be made. This procedure will be repeated com-
pletely, three times in all, during fifteen minutes
of each schedule, making it possible to get three
different readings of frequency, which you should
designate in your report as (1), (2) or (3) so we can
check against the proper official measurement of
the Radio Division. Remember, the “QST” is
sent to enable listeners to find the station; the
long dashes to enable accurate settings for fre-
quency measurements.

FORM FOR REPORT

Special log forms will be mailed in advance to
all who request them by a postal card, note or
message to A.R.R.L. Headquarters. It is not
necessary to obtain these forms, but if you make
up your own report, the following form is re-
quired. Use letter size paper (814"x11" approx.}
ruling off icolumns 45 indicated.

gtructional information were given last month
(page 14, August, 1931, @ST). Right now is the
time to make those weekly calibrations from
WI1XP, W9XAN, or W6XK S.F. transmissions;
also to replace batteries on dynatron or hetero-
dyne-types of meters if a check indicates such
attention is necessary. Of course using the weekly
calibration transmissions should be a habit with
every amateur. Now is the time to start checking
to getb in practice and to learn any special correc~
tions your meter should have due to room tem-
perature or ‘“warming up” characteristics.
Summer and fall too are rebuilding time and any
station not equipped can obtain necessary parts
and have ample time to get ready for the test.
The certificate winners in this test which will
open our 1931-1932 season will be the operators
who start regular checking of meters early, so
lose no time.

One final word: The transmitting stations will
adhere closely to the time schedule and all opera~

September, 1931
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tors taking part should check their clocks, prefer-
ably by radio time signals, just in advance of the
dates of the test. Also, these dates have both
heen made Saturday so that everyone may have
opportunity for a final check on the frequency
meter on Friday night. Don’t forget to mark the
calendar and be on hand October 24th and 31st,
and pick up all the stations that you can locate
sending this special test.

" Look for final details in October QST.

HTANDARD FREQUENCY TRANSMISSIONS,
SEPTEMBER AND OCTOBER

Dates of Transmission

Sept. 4, Friday BB WiXp
B WOXAN
A WBXK
Sept. &, Saturday BX WeXK
Sept. 6, Sunday C WIXAN
Sept. 11, Friday BB W6XK
B wixr
A WIXAN
Sept. 13, Sunday BB WOXAN
C WeXXK
Sept. 18, Friday C WeXK
Bept. 20, Sunday C wWixXp
Bept. 25, Friday A WixXp
B WIXAN
B WeXK
QOct. 2, Friday BB WiXP
. B WOXAN
: A WBEXK
QOct. 3, Saturday BX WeXIE
Qct. 4, Sunday C WIXAN
Qct. 9, Friday BB WBXK
B W1XP
A WOXAN
QOct. 11, Sunday BB WOXAN
' lo W6XK
CQct. 16, Friday 6] WeXK
Oct. 18, Sunday C wixp
Qct. 23, Friday A WiXr
B WOXAN
B WEXK
Qct. 30, Friday BB W1XP
B WOXAN
A WeXK
Oct. 31, Saturday BX WeXK

StanparD FREQUENCY SCcHEDULES

Priday Evenings
Schedule and Frequency

Friday and Sunday Afternoons
Schedule and Frequency

Time Pime

(p.m.) A B (p.m.) BB [
ke, k. ke. ke.

8:00 3500 7000 4:00 7000 14,000

8:08 3550 7100 4:08 7100 14,100

8:16 3600 7200 4:18 200 14,200

8124 3700 7300 4124 7300 14,300

8:32 3800 4:32 14,400

8:40 3900

8:48 4000

Saturday Morning
Schedule and Frequency

Time

{a.m.) BX
fe.

4:00 7000

4:08 7100

4:16 7200

4:24 7300

The . time specified in the schedules is local
standard time at the transmitting statton. W1XP

sl MM INME YATR A RA. UTAOTTIT

nses Bastern Standard Time, WOXAN, Central
Standard Time, and W6XK, Pacific Standard
Time. Schedule BB transmitted by W1XP is
inténded” particularly for Huropean amateurs
and starts at 2100 G.C.T. Schedule BX is
transmitted especially for amateurs in Oceania
and the Far East. It is transmitted starting at
1200 G.C.T. by W6XK. Reports on these
special schedules are particularly desired, not
only from overseas hams but from those in the
Americas.

Although the frequencies of the transmitting
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. 8. Department of Com-
merce monitoring stations.

TRANSMITTING PROCEDURE — NEW
CHARACTERISTIC LETTERS

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
followed by call letters and statement of ire-
quency. For the month of September, the charac-
teristic letter of WIXP will be **G’; that of
WIXAN will be‘“DD”’; and that of W6XK will be
“F.”" Effective October &nd, however, the character-
istic letter used by WAX AN will be changed to**0”
and that used by W6XK will be changed to **Z.”
W1XP will continue to use ‘‘G.”” The new letters
will be more suitable for calibration purposes.

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.

WOXAN': Elgin Observatory, Elgin National
Watch Company, Elgin, IIl,, Frank D. Urie in
charge.

WG6XK: Don .Lee Broadcasting System, Los
Angeles, Calif., Harold Peery in charge.

REPORT AND TEST BLANKS

Blanks for reporting on the regular 8. F. trans-
missions will be sent postpaid upon request. Just
send a card or message to the Standard Fre-
quency System, QS7, West Hartford, Conn.,
asking for S. F. blanks. Although no formal entry
in the October tests is necessary, log sheets for
recording the measurements and schedules of the

{Continued on page 90)
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EXPERIMENTERS” SECTION

Push-Pull Modulation

'PUSH—PULL oscillators and push-pull ampli-

fiers are quite well known and widely used, but,
it seems that push-pull modulators are as scarce
ag the proverbial hen's teeth. Why this is so is
a deep dark secret. No one seems to use it or even
to think of using it. The advantages of push-pull
should apply to modulators as well as to oscilla-
tors or amplifiers. Perhaps one reason why it is not
more widely used is because there is very little
information on the subject. Diagrams are never

published, and no one hag advocated the use of

push-pull modulators.

Fig. 1 shows a hookup for push-pull modulators
and amplifiers using the Heising system. Only the
modulator and amplifier are shown, as the speech
amplifier; oscillator, etc., are the same as would
be used in any other transmitter. No constants

The culprit was taken out of its metal case and
was found to be composed of four sections. Each
section was tested and, fortunately, only one
proved to be shorted. This section was then re-
moved from the tar and unwrapped, and sure
enough, when about half of it was unwrapped
there appeared a long string of black smudges,
some of which plainly showed lots of daylight.
This part, it was at once plain to see, wag of no
further use in the condenser. So it was promptly
torn out of the long strip and the loose ends of
the tinfoil were separated from the wax paper
covering for about six inches. They were then
spliced together, using the six inches for the
splice, just laying the tinfoil to tinfoil and wax
paper to wax paper. Care was exercised to main-
tain the proper continuity of the conductors and
the splice was firmly held together until there were
several layers rewrapped over it.

MOD.

The experiment was then put back
together and the tar remelted, and

pos—
Bufter
Stage

L] e,

this condenser has functioned as well
ag ever for about a year. The above

L. . gscheme might not work in all cases,
L i but it may keep some poor ham from
= ” erying all night over a blown filter

condenser when it might be similarly
repaired.
- K. M. Isbell, W6BOQ

+8

Simultaneous Llstenlng on
Receiver and Monitor
In making use of Standard Fre-
quency Transmissions with a fre-

FIG. 1

are given as the parts are practically the same as
those using one modulator and one amplifier tube,
except it requires about two of everything. It is
hoped this diagram will encourage its trial and
further eéxperimentation. The writer would be
glad to hear of the results obtained with this
method. |

J. M. Reed, W6EIJ

Blown-Qut Filter Condensers

beveral articles have appeared on these pages
regarding the possible repair of blown-out filter
condensers. Here’s another one. Recently the
writer had the age-old (but still sad) expenence
of blowing a filter condenser. A method of repair
was at once sought, for they are not given away
with a pound of butter yet.

quency meter which also has to serve

as a monitor at times, I came across
the idea of using the phones for both receiver
and monitor. This was possible because of the d.c.
isolation of the phones in the receiver. The con-
nections of the last audio amplifier are indicated
in Fig. 2.

I would like to point out that the signals will be
attenuated somewhat if the impedance of con-
denser (' is low at audio frequencies. The tube
impedance is considerable as compared to the
phones, if a Type '99 is used, and should not re-
duce the signal strength as much as condenser C,
which should not be greater than .001 ufd.

In operation the receiver is tuned to the in-
coming standard frequency signal and then the
frequency meter heterodyned to zero beat with
the receiver out of oscillation. When coupling is
close the setting of the frequency meter may be
brought to the edge of zero beat from both sides

September} (931
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and the mean reading or true zero beat point_
interpolated. .
This-scheme may be further used to monitor

Moatlor
Last R

Amp s Shield”
¥ i
2y | |

FIG. 2

the transmitter continuously with or without
turning the receiver off.
-— Lowell Letst,
1124 128th 8t., N. W., Canton, Ohio

This arrangement provides a solution to the
problem of working break-in and simultaneously
listening to one’s own signals. Several similar
schemes, such ag using output transformers with
the primaries connected in the receiver and
monitor respectively and the secondaries con-
nected in series with the phones, choke and con-
denser combinations, ete., have been suggested
and will work equally well. The chief point is that
the phones must be isolated from the plate bat~
tery in either the receiver or monitor plate circuit
unless the same plate battery is normally used for
both.

R. F, Pickup

One of the nicest pickup gadgets for neutraliz-
ing amplifiers is a loop of wire and a thermo-
galvanometer. However, not many fellows have
thermo-galvanometers, but quite a few do have

Crystal Detector
all..

dow /’d/?e
miiiiemeater

Cone-turn plckup coil,

FIG. 3

low-range d.c. milliammeters, and a sensitive
pick-up device can be manufactured in a few
moments’ time with such a meter and a crystal
detector. Fig. 3 shows how to hook it up. This
gtunt used to be quite popular some years ago,
when a good many of them were used as resonance

indicators on wavemeters. A milliammeter with
any scalé up to 10 milliamperes will work O.K,,
although the lower the range the more sensitive
the device will be. A 1-mil scale is excellent.
-, H. Jenkins, Jr., WVX

Grid Keying

Dr. E. C. Woodruff, W8CMP, Atlantic Divi-
gion Director, uses the system shown in Fig. 4
for obtaining bias for a multi-stage transmitter
and also for blocked-grid keying. A “B” substi-
tute furnishes the “C” voltages required, and the
individual bias on each stage is regulated by
means of the series of resistors shown in the dia-
gram. Each of the resistors should have a fairly
high range — 25,000 ohms or so will be about
right. In Fig. 4 bias is available for three stages,
but more resistors could be added for a greater
number of stages.

The extra bias battery shown in Fig. 41 is
used at WSCMP because the eliminator did not
furnish quite enough bias for the keyed stage.
This battery might not be necessary in other
installations. The operation of the keying sys-
tem is quite simple; R; is adjusted with the key

from

uge
Sub. 24
P4
R
FIG. 4

open until the plate current of the keyed tube is
completely cut off when excitation is applied.
With the key closed R; is adjusted to give normal
output. A broadcast receiver is used for moni-
toring, and although no keying filter is used no
elicks or thumps are audible.

One point to be watched in using a bias sys-
tem of this sort is that the bias on any tube will
depend to some extent upon the amount of exci-
tation the tube is receiving. In other words, the
voltage across the divider resistors will be the
sum of two currents; thut from the “B”’ elimi-
nator and the grid current for the stage in
question. The bias for each individual stage
should therefore be adjusted under operating
conditions; that is, with each tube receiving
excitation. )
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Suppressing Light-Plant Interference
By Jay Hare, W9DQW

Being located in the country where my only
source of electrical power is the farm-lighting
plant, and knowing that many other hams are
similarly situated, I believe the following may be
of use to some of them. -

Owing to the “static” put out by the average
light plant it is almost impossible to receive
another ‘amateur station with the plant running,
and yet it is both inconvenient and expensive to

0008000
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FIG. 5

stop and start the plant as the transmitter is
operated. Anc with s battery plant it is more
economical to have the plant running while the
station is being operated.

After considerable experimenting a method for
suppressing the interference has been worked
out and is 1009 successful at this station. Con-~
sequently the light plant is nearly always running
while the set is in operation and during that time
stores sufficient energy in the 32-volt battery to
supply all of our other needs for power.

The scheme used here is the simple one of
placing & radio-frequency choke in each lead
coming from the generator and using two by-pass
condensers in series across the line with the mid-
dle connection grounded to an individual ground

. rodasin Blg 5. The chokes are made by winding

250 turns of bare No. 6 copper wire around a
piece of 84" (114" outside) gas pipe by turning
the pipe and keeping a strong tension on the wire,
then allowing the wire to unwind leaving about
235 turns. The coil is then slipped from the
pipe and put on a wooden stick on which it can
be supported and stretched just enough so the
turns will not touch each other. The coil as it
comes off the pipe has the appearance of a large
coil spring. Somewhat smaller wire will do but
will add resistance in the light-plant cireuit.

Lowering the Cost of Plate Power

Many amateurs are undoubtedly limited to
low power owing to the high cost of Type '81

tubes. However, there is another way in which
one or two Type '10 tubes can be supplied with
plate voltage — and at a low price. This consists
of four Type '80 tubes connected in a bridge
rectifier circuit. The two plates of each tube are
connected in parallel. Of course, three filament
windings are required, but on the other hand a
center-tapped plate transformer is not necessary.
This means that a transformer designed for use
with Type 45 tubes can be used by connecting to
the two outside ends of the winding (disregarding
the center tap). Such a transformer usually gives
from 300 to 400 volts each side, and when
used in this way usually will deliver about 65
mils without overheating.

This system hag been used to supply plate
voltage for an m.o.p.a. with a 211-D amplifier
and has given excellent results. The measured
plate voltage was about 825 at 125 mils. The
transformer used gave 750 volts r.m.s.

No signs of lonization or overheating are ap-
parent in the tubes, and they seem to be operating
quite normally in every way.

w--Roy Usher, VE4EA

500-Cycle Supply for Filters
By Edwin L. Murrill, WSOK~-WLH1

It seems that only disparaging remarks are
made about the use of 500-cycle plate supply.

+3000V.
0.c,

®

+1500V.
o 40400 D.C.
A
=
! +700V.
10200000000 o.c
e pfdEl= c.
BQ0 AL |
=
v
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FIG. 6—500-CYCLE PLATE SUPPLY WITH RECTI-
FIER AND FILTER

Yet this source of a.c. when rectified makes a
beautifully smooth supply for the transmitter.
A 500-cycle supply is almost nine times easier

to filter than 60 cycles. At half-wave it is more
“than four times easier to filter than full-wave

60-cycle supply. In other words, half-wave recti-
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fication used with a 500-cycle alternator will be
much easier to handle than a 60-cycle full-wave
filter.

Any 60-cycle transformer will work satisfac-
torily on 500 cycles. If you desire to wind your
own transformer it will not be necessary to center-
tap the secondary. Another device which may be
used to help obtain a pure d.c. note is to place a
resistance in serieg with the filter condensers. A

+
g gty
w
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REC.% RF.G? RFC
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“C" SUPPLY '

FIG. 7~~GRID BIAS RECTIFIER FOR 500 CYCLES

resistance in series with a capacity does not lower
the total capacitance, but reduces the charging
rate. The charging rate of the condensers may be
regulated, thereby smoothing up the note con-
siderably and eliminating chirpy signals.

The diagrams as used at W8OK, Figs. 6 and 7,
are self-explanatory, A separate transformer can
beused foreach voltageif desired. The “ B’ voltage
rectifier tube is a large size Rectobulb, and the
“C” supply rectifier may be any type that will
handle_the voltage required. The transformers
giving “C” voltage and “B” supply to the
crystal oscillator may be homemade jobs with
their secondaries scramble wound. A primary
rheostat may also be used in this circuit.

The writer does not believe — when installa-
tion costs and upkeep are considered — that this
idea of half-wave rectification using 500 cycles can
he equaled for flexibility, simplicity and quality
of d.c. output by any 60-cycle filter outfit. This
is especially true because a greast many stations
have an alternator on hand or can obtam one
cheaply.

Cutting Sheet Aluminum

Most amateurs at some time or other wish to
make an aluminum cabinet and a receiver with

plenty of inside shielding. The first question that
comes up is that of cutting sheets to the correct
sizes without going to the expense of having it
done.

The answer is simple — break the aluminum.
All the tools that are necessary are cheap and
will be found around any amateur shack. Some
kind of a sharp tool with which to mark the
aluminum and two pieces of angle iron are all
that are necessary.

Lay out the aluminum accurately. Then place
the piece to be cut between the two pieces of
angle iron with the line marked just showing
above the angle iron. Clamp this firmly in a vise.
Then take a sharp tool — a wood chisel will do
the trick nicely — and with a firm pressure run
along the line, making a deep cut in the alumi-
num. Repeat this three or four times. Then,
leaving the aluminum in the same position, do the
same thing to the other side. This will cut the sur-
face of the metal and allow a clean break to result.

After making several of these deep cuts on each
side, grasp the top of the sheet in both hands and
work it slowly back and forth, being careful not
to bend it too far in either direction. If you do
this the aluminum will bend and will not, be flat.
After bending it back and forth unti]l it breaks
take a file and touch up the edges. If care is used
in marking off the sheet, it will be the exaet size
because the aluminum cannot break in any other
place except where it is marked.

If several small pieces of aluminum are wanted
for brackets the idea is very well adapted for this
kind of work. One long piece is first broken and
then the small pieces can be broken one after an-
other until the required number is secured. These
only need touching up on the edges.

If a very long piece of aluminum is to be
broken it will be necessary to place a “¢” ulamp
on the end of the angle iron farthest from the vise.
If this is not done the angle iron will tend to
spring apart, allowing the aluminum to bend at
that end instead of breaking. -

Aluminum up to ¥4 itch hag been cut by the
writer in this style with entirely satisfactory re-
sults. Of course the thicker the aluminum the
deeper will have to be the marking. It is surpris-
ing, though, how small a mark will permit the
aluminum to break. ‘

‘ — P. D. Zurian, WOBMY

e Straxs' %"

Amateurs residing in the U. 8. A, Canada or
other countries may obtain free QbL cards by
writing the Secretary of the World’s Grain Asso-
ciation, Regina, Sask., or to Mr. A. Driver, 1900_
Robinson Street, Regina. Upon receipt of applica-
tion the writer will receive 100 QSL cards adver-
tising the World’s Grain Exhibition for 1932.
This feature has been made possible through the
efforts of the Regina District Radio Association.
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AMATEUR RADIO STATIONS

VE2AP, Westmount, P. Q.

IN April, 1928, the owner of what is now VE2AP
lost his way in the many corridors and labs of
the Macdonald Engineering Building of MeGill
University and bumped into a door labelled
“Radio Station NC-2BJ.” Curiosity kills the cat,
go they say, and this is how VE2AP started.

At present three transmitters are in operation.
Memories of the first Type '10 in the t.p.t.g. still
exist, but thatis all. The 14-me. transmitter iscrys-
tal-controlled, starting with a 7-me. crystal and a
Type 10 osecillator followed by a ’10 doubler, "10
amplifier and the final ’52 feeding the antenna.

The 7-mc. transmitter is a t.p.t.g. affair with

a '52 and works very satisfactorily with 150

watts input.

The 3.5-me. transmitter is crystal-controlled
and has a 211-E feeding the antenna. The oscilla~
tor and buffer stages are ‘45 tubes. The input to
the last stage is 70 watts.

There hre four power supplies. The first de-
livers 300 volts for the oscillator stage of the
14-me. transmitter. The second supplies 500
volts for the doubler and first amplifier stages of
the same transmitter. The third has an output
of 325 volts for the oscillator and buffer stages of
the 3.5-me. transmitter. The fourth power sup-

Avenue, Westmount, P.

ply, utilizing '66 tubes, supplies any voltage by
means of 'taps on the secondary and a resistor in
the primary of the high tension fransformer.
This high tension can be switched over to the

final stage of either ecrystal-controlled trans- -

mitter or:to the self-controlled outfit on 7 me.

NICELOOKING EQUIPMENT IS A FEATURE OF VE2AP
The station is owned by John C. Stadler, 4334 Westmount

The filter equipment in all low-tension power
supplies consists of 4-ufd. condensers placed on
each side of a 30-henry choke. In the larger power
supply provisions are made to accommodate the
filtering equipment to the output voltage and
current conditions. Usually, three 4-ufd. con-
densers are placed each side of a 15-henry choke.

The receiver is a home-made 3-tube a.c. affair
with a stage of untuned r.f. using a '24, a '24
detector, and a 27 amplifier.

A dynatron frequency meter with a '22 has
been in use for over six months and is giving
great gatisfaction so far as good measurement is
concerned. In the same cabinet a monitor is
built in a Hammarlund shield.

Since December, 1930, VE2AP has become an
ORS and gives a hand to the 8.C.M. to keep in
touch with the Montreal gang. It is expected that
'phone work on 14 me. will be resumed soon, as
the previous low-power outfit performed splen-
didly.

W3ZX, Collingswood, N. J.

W3ZX is owned and operated by Carroll D.
Kentner at 389 Park Avenue, Collingswood,
N. J. The trapsmitter is a crystal-controlled
affair, working on either 7 or 14 me. "Phone
can be used on the latter band.

Most of the equipment at the station is
visible in the photograph. The transmitter
proper is on top of the cabinet at the left,
which contains the power supplies. On the -
table to the right of the cabinet are the
monitor, receiver, frequency meter, key,
'phones, microphone and the other acces-
sories usually found on an operating table.
The shelf underneath this table holds the
modulating equipment.

The transmitter has four stages, the first
of which is a 210 crystal oscillator on 3575
ke., running with 300 volts on its plate.
This is followed by an 865 stage which can
be tuned to either 8.5 or 7 me. It is used as
a 3.5-mec. buffer when the last amplifier is
working on 7 me., and as a doubler to
7 me. when the output is on 14 me. The
third tube in the outfit is an 841, operating as
& doubler on either 7 or 14 me. This tube also
has 550 volts on its plate, with a negative bias
of 270 volts. Its output serves to excite the final
smplifier, a neutralized 852. The input to the
'52 is usually around 160 watts at 1500 volts.
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The bias on the tube is 120 volts for ¢.w. opera~
tion.

For 14-me. ’phone the bias on the ’52 is in-

creased to 150 volts and the plate voltage is
dropped to 1100. The modulator tube is an 845
with 1350 volts on its plate. There are two stages
of speech amplification, the first using a ’27 tube

wW3zZX
A crystal-controlled outfit working on 7 and 14 mc.

and the second a pair of '45’s in push-pull. A
Western Electric single-button microphone is
used.

The low-voltage power supply furnishes 550
volts where needed, and
congists of the conventional
pair of 81 rectifiers, a brute-
force filter with two 30-
henry chokes and a total of
12 ufd. of condenser ca-
pacity, and a voltage di-
vider{for tapping off voltages
for the various stages. The
high-voltageisobtained from
a Thordarson 750-watt
transformer (only the 1500-
volt tap is used), a pair of
66 rectifiers, and a 1-ufd.
condenser. The power sup-
plies are controlled by relays
-arranged to allow operation
of the station with a mini-
mum of effort.

The receiver is a d.c.
outfit with a stage of tuned
r.f., screen-grid detector and
one audio. The tuning con-
trols for the r.f. and detec-
tor are ganged, making
single dial control possible.
Auxiliary apparatus includes a frequency meter,
monitor and modulometer. The antenna is a
3.5-me. Zepp with 20-foot feeders. A separate
short wire is used for receiving.

A complete log of stations worked is kept, and
a writing desk full of QSL cards gives practical
testimony of the station’s activities. More than
twenty countries have been worked, including
several South and- Central American stations on
14-me. 'phone.

W4WZ, Lawrenceburg, Tenn.

HIS station is owned by James R. Dono-
van, Lawrenceburg, Tenn. His ecall-book
address shows that he works at a broad-
casting station, and perhaps that is the reason for
the exceptionally neat appearance of the outfit.
The transmitter is a thrée-stage crystal affair,
with a Type '10 oscillator operating on 3605 ke.,
a Type ’50 doubler (a ’10 gives the same output
here, but the '50 is used because it happened to he
available), and a pair of '10’s in parallel which
can be worked on either 7000 or 14,000 ke. The
last pair of tubes is neutralized when working on
the same frequency as the doubler, but the
neutralizing condenser is cut out of the circuit
when the last stage is used as a 14,000-ke. doubler.
Although some efficiency is sacrificed by operating
the output stage as a doubler on 14 me., the
power output is sufficient for satisfactory opera-
tion in this band. On 7000 ke. the output is all
that could be desired cousidering the size of the
tubes used.
Two power supplies are used, one handling the
output stage and the other the oscillator and
doubler. The main power supply consists of a

W4WZ LOOKS AS THOUGH IT WAS MEANT FOR BUSINESS

The transmitter is mounted on top of the cabinet which holds the power supply
equipment. Nothing haywire about this outfit.

750-volt transformer, a pair of Type '81 rectifiers,
and a filter with a total of 6 ufd. and a home-
made 30-henry choke. In normal operation the
plate voltage is 650 and the plate current 125
milliamperes. A 450-volt transformer is used in
the power supply for the first two tubes, and its
output is rectified by two Type '80 tubes, each
used as & half-wave rectifier with the plates in the
individual tubes connected in parallel. ‘The filter
is the same type as the main plate supply.
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When the transmitter is in operation the first
two fubes run continuously, and the keying is
done in the positive high-voltage lead to the last
amplifier. A conventional thump filter completely
eliminates clicks in a broadcast receiver in the
same house. A home-made keying relay is used to
break the high-voltage line.

The receiver is a four-tube set similar to the
one described in November, 1928, Q3T, and in
the Handbook. The secondary of a dollar audio
transformer with the core removed is used in the
peaked amphﬁer, and has been found to give a
somewhat sharper peak than the ordmarv Ford
coil secondary, besides being easier to handle.
For loeal work a 25-foot receiving antenna is
used, but for DX hunting there is a 350-foot
wire. This antenna is 120 feet high for most of
its length and gives excellent signal pickup, as
might be expected. A cracker-box monitor is used
for checking the transmitter.

The transmitting antenna is a single-wire fed
Hertz, cut for operation in the 7000-ke. band.
The feeder is about 50 feet long. This antenna has
given the best results of several types tried, and
works well on 14 and 28 me. A split Hartley
oscillator with series feed is used with a Type ’10
tube for occasional work on the latter band.

W4WZ operates chiefly for.the pleasure de-
rived from DX, rag chewing and experimenting,
but traffic is always handled when requested.
All continents except Asia have been worked
many times,

'& Straxs -y

GENERAL GIBBS RETIRES

Major General George S. Gibbs, for the past
three and a half years Chief Signal Officer of the
Army, retired from active service at his own
request, on June 30th, to become a Vice-President
of the Internatlonal Telephone & Telegraph
Corporation at New York.

General Gibbs served more than thirty-three
years in the Army, practically all of it in the
Signal Corps, occupying every grade from private
to Major General, retiring in that most enviable
of positions, chief of his branch. No more splendid
friend of American amateur radio ever held high
rank in . Washington. Under his administration
the relations between the Signal Corps and the
A.RR.L, represented in the Army-Amateur
Radio System, were strengthened and brought to
a high level of efficiency and usefulness. As a
delegate of the United States to the first meeting
of the C.C.L.R. at The Hague in 1929, he was the
very effective American spokesman when ama~
teur questions arose, as reported in QST of that
period. American amateur radio will be as one
man in regretting his refirement from office, and
in extending him best wishes in his new work.

The new Chief Signal Officer is Major General
Trving J. Carr, who has had a similarly long and
varied Army career. During the war he served in
France as the Chief Signal Officer, 8d Army,
A. E. F. Lately he has been Assistant Director
of the Army Industrial College at Washington.

When W8DZF’s electric soldering iron went
west recently, something had to be done. The
heating element wag removed from an electric
heater and the resistance wire rewound on a
hollow porcelain tube about 134 inches in di-
ameter. An ordinary soldering iron was found
and placed inside the tube, and work proceeded
as usual,

Financial Statement

Y order of the Board of Directors the follow-
ing statement of the income and expenses of
the American Radio Relay League, Inc., for the
second quarter of 1931 is published for the in-
formation of the membership.
K. B. WarNER, Secretary.

STATEMENT OF REVENUE AND EXPENSES FOR
THE THREE MONTHS ENDED JUNE 30, 1931

Revenue

September, 1931

Advertising sales, QS T ......... $13,758.92
Newsdealer sales, QST'.......... 10,861.74
Handbook sales. . .............. 6.230.81
Advertising sales, Handbook. . . . 1,790.00
Beginners' Booklet sales.”, . 204,94
Membership dues. ....... &,255.27
Emblems, net......... 97.45
Miscellaneous sales, net 944 .49
Interest earned................ 422 .92
Cash discounts earned. . ,....... 343.74
$43,000.28
Deduct:
Returns and allowances. ........ $4,093.85
Clash discounts on sales. . ....... 265.14
Ixchange and collection charges 3.06
Provision for Booklet returns. 0.5%
_ $4,362.59
Less reduction of provision for
newsstand refurns. . ........... 663.73
e 3,698.86 .
Nebrevenue. .....ovrienviesasnnnn. $39,301.42
ExPENSES
Publication expenses, QS7". .. ... $12,006.45
Publication expenses, Handbook 3, 1095749
Publication expeunses, Booklet. '240.83
Salaries, ......ooiiiiiiiinn., 19,623.71
Forwarding expenses. .......... 562,00
Telephone, telegraph and postage 1,255.71
Rent, light and heat............ 1,187.55
I‘ravehng [ 1,575.58
Office supplies and general ex-
PENBER. . v vsrrrnvanannnsorsy 2,016.63
Deprematmn on furniture and
equipment. .. ... ... 0000, 349.65
Bad debts charged off.......... 204. 80
T.0ss, sale of equipment.........- 22,50
Communications Department field
BOB, o o s snsarsnnararnn 46.28
Hequuarters Station expenses, 123.26
Total expenses. .........cooovivnvneinn 42,311.14
Net loss from operations. .............. $3,009.72
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THE COMMUNICATIONS
e DEPARTMENT o

F. E. Handy, Communications Manager

E. L. Battey, Asst. Coms. Manager

Operator’s License Suspended

ASHINGTON, July 9, 1931l.— The operator's li-

cense of Mr. Ravmond Lewis Donaldson, 107 Hen-
riette Blvd., Amsterdam, New York, has been suspended for
a period of six months in view of his violations of the Radio
Act of 1927 in that (1) he failed to operate his transmitter
(WSHF) on & frequency assigned to amateurs, and (2) he
failed to have posted his operator and station licenses. The
operator in question ignored the matter of off-frequency
operation when this was called to his attention by the
AR.R.L. and the Navy Department on occasions when
radiations from WSHF were present on 4015 ke, as well as
ab & point within the band.

ADVICE FROM W9ALO

Mr. R. B. Valgren (W9ALO), of Valley Springs, South
Dakota recently had the misfortune to have his licenses
suspended indefinitely for operating a "phone in the part of
the 3500-4000-ke. amateur band where only c.w. telegraph
operstion is permitted by the regulations. Mr. Valgren's
difficulty is said to have been due to carelessness in adjust-
ment and inability to get an accurate calibration on the
3550-ke. edge of the 'phone band. Mr. Valgren wishes to
pass the word along to all other 'phone men, warning them
to *'take care’ and observe the assigned frequency bands and
make use of the standard frequency iransmissions.®* He is
building a dynatron frequency meter and as soon as he can
£o on the air again he will ask the 5.C.M. for appointment
as A.R.R.L. Official Observer to help other hams keep “on
frequency.” WOALQ's case shows what might happen to
any of us who neglect precautions in these matters. We are
receiving increasing evidences every month that the Radio
Division is right on the job seceing that all government
regulations are observed closely by amateurs.

WATCH FREQUENCY!!
KEEP YOUR LOG CAREFULLY AND FULLY.
KEEP THE STATION LICENSE POSTED NEAR
THE TRANSMITTER.
POST THE OPERATOR'S LICENSE IN THE
OPERATING POSITION.
CHECKX YOUR DYNATRON REGULARLY
FRIDAYS FROM WI1XP, WOXAN OR
W6XK.

USE ONLY THE AUTHORIZED CALL 8IG-
NAL FROM ONLY THE LOCATION
INDICATED ON 7THE STATION

LICENSE.
APPLY FOR OPERATOR’S AND STA-
TION LICENSE RENEWALS WELL

IN ADVANCE OF EXPIRATION.

AVOID TROUBLE, CHECK FRE-
QUENCY REGQULAERLY BEFORE
GOING ON THE AIR EACH DAY,
* Some 'phone men have complained that they find
difficulty in making use of the Standard Frequency Transmis-
sions due to heavy QRM from ’phones working on the 3500«
and 3550-ke. points. There are two remedies for this. A more
general appreciation of the value of these fransmissions
should lead to increasing regular use, and less QRM — or
at least to general cobperation in sending QST’s and adop-

Those Q-Signals
By R. D. Magill*

In January QST (page IV) we invited contribu-
tions on every phase of amateur communication
activity. New ideas and viewpoints, criticisms of
and remedies for conditions, hints on DX, sug-
gestions concerning radio club organization, infor-
mation on interference elimination, exceptional
two-way communication work covering emergencies,
athletic games and trips, timely attention to oper-
ating practise, commentary on the place of radio-
telephony, experimenting or development work in
present-day amateur radio, data on low-power
pussibilities, 1750-ko. operation, ete., all are needed.
There is plenty of romance and real accomplishment
in amateur work. Read this contribution-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 artlclea in
QST,the author whose article appears to have great-
ent value of those received for consideration, has his
choice of {1) a copy of The Radio Amateur's Hand-
book bound in leather cloth, (2) six pads«f message
blanks, or (3) six of the new type A.R.R.L. log
books. Our offer is good throughout 1931, Thearticle
presented herewith is the prize-winning article for
this month.

----- -~ Communications Manager,

E amateurs, in common with all other radio men, have

at our disposal & list of 67 ' Q)-signals,’” 25 ** Aircraft
Q-signals,” and 54 miscellaneous abbreviations, Many of
these are meant primarily for commercial work, but those
that are more general are great time-savers, as most ama-~
teurs are well aware. Most of us know and use a good many
of these gigrials, but it is the purpose of this article to point
out a few which amateurs should use more than they do, and
also to call attention to a few common misuses of the Inter-
national abbreviations.

In the first place, there is the case of the fellow who an-
swers our CQ, but who is so faint or so badly QRMed that
we oan't get his call. In such a case most of us stutter out a
few question marks in place of a station ocall, and go right
ahead — adequate procedure, perhaps, but the neat way to
handle the situation is to send “QRZ?" meaning, By
whom am I being called?” Then how about the case where
we think a station answered our CQ, but are not absolutely
sure about it? Why not give the station a short call, send
“QAV?" which means “Are you calling me?’’ and sign.
QAYV, by the way, is one of those * Aircraft’ abbreviations,
but there is no law against anyone using them if they find it
desirable, so why not?

tion of a QRX-period during the short interval necessary to
secure a calibration on these points. Also the a.f. trans-
mission of points at 7000 and 7100 ke, is exactly as useful and
effective in ca.hbratmz, using & higher harmonic of the out-
put of the **dynatron.”

*W9DQD-WODYN, 730 N. 6th St., Grand J unetion, Colo.
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Another Q-gignal which deserves more use among hams
than it gets 18 QTH?, meaning ** What is your position in
Iatitude and longitude (or according to any other indica-~
tion)? * We frequently work a station in an unfamiliar town,
and this abbreviation offers a nice way of asking the other

fellow where he is. Of course the answer would not usually ~

be given in latitude and longitude in amateur practice, but
that is immaterial. DX hounds might find this one useful
when working ships at sea, or in working expeditions. An-
other one the DX hound might oceasionally find useful is
QRB? (At what approximate distance are you from iy
station?) and still another is QRE? (What is the nationality
of your station?)

Frequently we all run across the fellow who sends double
without our wanting or requesting him to. If we can break
him and say “QSQ"” (Send each word or group once only),
it will speed things up a lot. QSH, meaning ‘‘Transmit one
telegram at a time, repeating it twice,’’ is an abbreviation
and a usage that traffic men should find useful.

Now for a few abuses of the Q-signals. How often do you
hear a fellow saying “QTC?” when what he really wants to
know is whether or not you have any traffic for him. QRU?,
meaning, * Have you anything for me?” is the abbreviation
to use in this case. QTC? means *“ How many telegraws have
you to send?” and should never be used unless we know that
the fellow we are working has some traffic for us, and want
to find out how much. Another badly misused abbreviation
is “QSP?" meaning “Will you relay to free of
charge?”” From the meaning of this abbreviation, it is af
once apparent that the only proper usage of it, for amateurs
at least, is “QSP Dallag?” or wherever it is that the mes-
sages are going.

There are doubtless many other abbreviations which
might be mentioned in this connection, but enough have
been given to suggest some ways of improving our use of
these very handy International abbreviations. The present
list of abbreviations is quite complete, and many ideas can
be expressed by them (especially when working & man who
doesn’t speak our language, hi). The main thing to keep in
mind is that a little careful study, and use, of the Interna-
tional abbreviations, will prove well worth while for all of us.

C.W. Key Pounders April Contest

HE purpose of the Ali-April C. W. Contest was to pick

the most consistent and reliable ham telegraph signals
in each amateur frequency band from each Radio Inspec-
tion District in the United States and Canada. Only *high
quality'' signals with suitable frequency stability were
eligible for consideration,

All amateurs were requested to log all high quality signals
heard during the month of April and to send the list in to
headquarters indicating the first and second best stations
heard in each U, 8. and Canadian District on each band.

The nuimber of “first best” and “‘second best’ votes
received for the various stations was used to pick the best
and second best station in each district. We are lsting
below the stations having the most consistent and reliable
high quality signals as determined by the reports received
on signals heard throughout April.

: BEST IN EACH DISTRICT
Pistrict

rst Chotice Second_Cholce
3500:  Ist WIMK WiATT
2nd wW2sC WZAMP
3rd W3CXM W3ADM
4 W4LL W4A.
; : & W‘4P1\I (tled)
5th WHHN 5AC
6th WOEAKW WGUZZ
7th W7ZAA W7ID
8th WSDLG WECEO
9th WoB. WIBN
2nd Can, VE2AM VE2A
3rd Can. VE3ZDA VE3IDSB
7000:  ist WIMK WIMX
and W2AFR 2VHE
3rd W3CXL W3AOJF
4th W4FT 4TY
bth ‘WHEB 5VQ
6th W6AM wevQ
7 W7AAT WIATW
sth WEBNY

CET
& WEAHN (tled)

,W‘ GS, W2LC* waf..v. WEA{Q

9th WIE WIR.

ist Can VEIRL, VEIBM
nd Can VE2C VI2AC
3rd Can. VEIBK VESHE
4th Can VELTR VEZAR
sth Can. THA, VHESEL

VESAL
& VESDX (tled)
W1izz

14,000; 1Lst WIATX
] - & WIAZE (tled)
and  c W2IN W20CZ
3rd W3LD WiDY
4th WA4SR, Wi
5th WsQU WSAEA
Gtk W6DCV WECYR
7th W7ACU WTAT
. & WINK {tied)
$th waeee WDV
9th WIBRX WOGIR
18t Can. VEIDR ELD
2nd Can. VEZAD VE2AC
rd Can. VE3DR VES
1th Can. VE4DK VEiBQ
5th Can. VESCF VE5BT

o few reports were received on 1750 ke. that it was im-
possible to select the ‘*best signals’ on that band from each
district. However, the following stations received votes and
way be sald to have ‘‘consistent high quality signals’:
W20CDQ, W2CLX, WSBEV, WoAHX, WIBBS, WODHC
WIEGJS, WOEGZ, WIFAG and WOFUW,

The following lists by frequency bands contain the ealls
of all other stations reported as having * high quality” sig-
nals during the month of April. The asterisks indicate the
number of extra times each station was reported. Those
stations whose calls are italicized received one or more votes
of “hest” or “second best’ in their respective districts.

8500 ke,
W1A4T%, WIADR, WIAEC, WLAFB, WI1AFC, WIAFP,
wraey, WIAGT, WIABW, WIAIF®  WIAJDF, WIAJE,
WIAKD*, WIAKR, WIAMI, WIAMEK, WI1ANA¥, WIANH¥,
WIANGH WIAB . WIAPE, WIAGD, WIARH, WiASY¥,
WIATA, WIAT L, WIATO¥, WIATX* Wi
WIAVE, WIAWY* WIAXY, WIAYL, WIAZW, WIBAE,
W1BBZ, WIBCF, WIBD, WIBDI*, WIBED, W
WIBEO*, WIBEU, WiBEZ, WIBFA, WIBFHS, WIBGAY,

3
WIBGX, WIBGY, WIBHGQ, WIBHV*, BIE, WIBIG,
WIBIX, WiBJY, WI1BLI, WIBLY, W1 B
NE, WIBNU, WIBOR, WIB
WIBVRF

WIB

WIBU, WIBVJ, WILVBP,
W1BWB, \ v
WiCCD, WICDC, WICDR, W1CDX, W1CGO
WIGNEE |

28T, W2BLU, ¥,
¥ V2 BZ 15He* WeBzz W2CAV,
‘&rz u;\(r} \Y’Vzg(%‘(i)}x vglva( R, Wévu‘”*
&} 20

WK* W2 ‘W’T* ch'Y W
WENT*

W2VQ, W2ZA, W3AAJ, WIAAL, “W3d44

wz( WD,

-
N

4
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WAEDSP, WEDTE*, WSDTWH*, WRDU*, WSDUE W’SDUB‘%

WIYV, VE2 V j

it

W7C
W’.’H X, 'WTIC, W7IQ,

VILN®, WMK** WANN,
WIPBO, WiP
ue T e O

BYQ, WeB W6C
VOCITH, KeCOR,” WeOPG

P, WQLL WILU, WQMV OR,

WITK,

iB*, VE3SCD,

7000 Ec.

W1AAO, W1ABL, W1ABS m.wz
WiAGU, %mc;v. WIAHX,

WrMX,

WYTL, W9WA, WQYB,

T, 3 o
% -,

VorC, W2IM, W2JD, WEKG WIKT.

2040 W W2OT*, Werl, Wiz

VEZCH kw17 g W3

SARX, W3IAGT, WSAGV, ¥

%

v WEBKIE¥, WSBLU*, 1¥: W3B WsBUR
NIBWL., W3CARY, WiCIN* 'WaCX. W:sm. wsly, waiq,
v At j WeM Y, INT, W3PD

x)v NW w4ae, xVIIOI W4PAI*
V'V4ZH**** w4z

7 FB¥,
WwrQres,

VE3DA*, ' VESDE,
'y;gg%.* w:.sLW VESGT*, VESHD, VE3QB, VESZZ,

WI AGN*, WIAGP*,

VSWXre, WIZF**, WSZ 372,

W4 VAIABCH WAABTw, WAAER ADY,
WAABLY,  [VLARE WAAFSY, WAATT, W4AG WAAGK*
VIAGO,” WIAGRveex” LA KRG+ " WAAKEH, W4AK
VI40Y*, WAAPA, W4A WAAUR, W 4AUR, W'BK*
vIBS, WACG, WAkG, W J**** WALQ, WAFES %, W AGQ*,
WiGT, W4HE, W41F'**** W4ING, W4Tk, WiLD, 1, 4!

*, WATP,

EH S,

WEHM*, ¥
Y WESN **exs¥, "WESP,
\VG'VE, wev W6
X, W7AYP, W7AFU.
W7AN 74

W6YI,
NX’

| K7A TI)* W7A Y

WIRU, W7F
' W7TO, \V7T.X

WIVE, WIWY, WIZD, WSAAV*, WBAED* WSAEH,

W AM* WS4CD, WEAHM, W?’s’A.}'U" WBAKS, WHALB,

¥ BT WEATT,  WRAUS,
W'

, K1, PSCRKO*,
SL,N(S WECOD*, L
WaCTV, W8CUT, WCWO, CYP, W _V_ BC
WEDCJ WSDU; WSD (,kzl SDFH, W8DGD, WRDGR,
WEDHJ, DHN WEDKZ*,  IWeDMD¥*s, " W3D

W3DST, WD WSDU W&DUI W.‘f[)UW**" WEDVI*,
WEDW I, ws[)m‘{, , , WSEBYV, WSECE*,
WIEEK, 1B, VoR KX Rl WSEN, WREOH,
WBESH#, WSEVA, WEFP, WRGN, éz,vzw** RL T ks,
WEMY, WENL WEN V, WS0Z, IWBLwtwivbex, WEPP, WSQG,

LWERY, IWESGF, WESHY WES Y.
WETT, WETT, WSUW, WSUX, WEV0, WSYA, A, WOAAG,
WIACU £, WIADN* WIAC, WIAGK, HQ, WYATR.
WOALR, WIAMP*, WIAM v+, WOAOG, JTOAPM, WIAQN,
WOAQZ, WIARAW WOARL, WIASV*, WIATY, WOAXH,

WOAYD, WoAZTY*, WIBBU, ¥ VQBDT*** WYBEG, WIBEY,
WIBFIL¥*, WOIBGL, WIBGY, WOBHH, WIBIR*, WIBLY.
WIBMK, WIBMW*, WOBOV, WIBPE, WIBLJ, WIBPM,
WUBRC,” WIBRX¥, 'WOBRY, _WQBTD._ WUBZM, WICE,
WACEB*, WICEN**, WICGA, WHCGO, WICGT, WOCLI+,

wactye, VVQCIY’{‘. WOCIB,” WOCIM, WICK, WICKY,
WO . WICM B WICNEN,  WICNG.
DN rerb e WVIGNY WICPL,  WICSI¥, WO
VG WaC 9CVP, ~ WICVQHE,  WOCWIrtkses
WICYO! wgm)y, WODIS, WODCL Wobalis, WODIT,
WIDJH, WID 9DLL, WODMU, WoDOQ, WIDQX*
WIDSK, WIDTBY, WOITL, WIDTQ, WODTX %, WIDVE,
9D WVIODWU, WODYZ, WIDZX* WIHEC, WOECT
WOEFC, 'GD, ORGE W, WOlGE,  WOE
WOEIP*+ WORKC, WORKM**, WIEKY, WOELK, WOEP [**
YORQCws “WOEQG, WOERU —WOE
WoET, WIEUL*, “WOEVE, WOEYF. WOR
W,  WOFAY, WIFCK, VOI'FD*****
WIFH P, WOFL, “WYFIL*,  WIFION®,
Wory FRCF, WOFNO, WOFPL
WOFRGH, WIPYB, WIFY R, WIFYY, WQG
W . GES GFK, "WiG
WOGTQF, WOGKT**, WIGKZ, WIGLS, W
W WOHLORESE,  [WITL,
WQMZ WOOBF, 7 gQLerkere v

WOML, WOMY,

WD zZhwrer . WOVM*, WIXAN, WOTVA*, ¥,
VEICO, VELDQ, VEIDR, VEDAA, VERAM,
VE2BB, VE2BE, VE2CA¥ v‘mcx VE34Q, VE3BK, VEscD
VESDA*, VESERW, VESGB, VESHES, i’EsHN VE3JM
VESRF, VESWK*, VEL{BB, VE4LBL, VELGP.

14,009 ke,

WIABF, WIAGN, WIAPUS WIAXAY WIAZY. WIBSD

WICDT, W1COL, WICQN, WIFH, WIHA, WP, WILK,

WIWY, 'WIZL, WeADU, WeAFl:, oARZ WOATE: W2ATH,
W2aQH, WeBLEG,

W2ZAOE, a . WZARB, W2 WeBw w

VEZBUX,- W2CBU, WECC**, WECCV¥, WECFW VZ(‘LS

W20PA%, WoCRW, WeDBEY, ~W2EL, nemv | W2HN*
W2QN*, W, W2VDH, WIAMB, W3EQ, W3GZ, IV 373
Wb+ IJ%{%Q:{/ ji4 AK\ﬁﬁJ’ﬁum** WiNH, W, r:*

“ N ] 2 y O
fi‘h AAT YéSA_ V. WEARX, Wi AHT ., W5AL.
SALK, OF, W Aktg". WoB W5BDE, W5BEE,
5 \ WEBMI¥, WoBRE, W5DC, WEKCX, W5LA, W5MR*
WS5PU,  WEQLA**, | gv’ WEEW**, W5UM, B,

HP*, WEAHZ, ATV, W6AJ, 'IPEAM*  WBA

WGAQJ, VE, SN, WEBTK, WEBTOw, BUZ,
. WEBYB, W6CAL, WeCBP, W6QTP, W .
WGDATY, WEDH, WeDZY, WGECN, WeEEMY, WOEFC)
WEERKW, WEELC, BRS, WenUP, WOEXQ, WEIT*,
WEEB, WeQW, Wo,sg,) WoUD, WEUP, WEVQ, WeW Bix,
Wezg¥, WT W7ADU, W7AL), W7AJN®, W7AUL,
W7AUS, A B WD ATCE. ‘W7DF, WiDP,
WTFA, . WIFH, WIG 7TKA. VK, W7VN¥,
S . WSAUW, WSAZW, WSCCW, WSCRA.
WBCUT*, WSCXRY, WSENV, WEFL, WSGIL, WSLT, WaPE,
8 WIADN*¥, WOAH AIC, W9AOG,
WOAQG WOARLY, WYAYD, WOBBP, WOBEP, WOBLT,
WIBNN'* WYBPG, WIBPY, WOBTW, VH, W9BYC+,
WICOKR, WICVP¥, WIDDE, WIDEF* WODFi, WIDHO,
HQ, 'WIDQX, 'WIDUN, WODUY, WYEIL,” WOELAX,

WIEQP, WIETC, WIFEC, ¥ F% IO, Iy
9F G FYV, WOGID, WORA, WISD, WOVA,
VEIAB, VEIAK, VEIAM, VEIBR, VEIDA, VESBF, VE3GF,

"ESHD, VESHE, VELAR, VEABA, VE/BU, VE4GP'VE4 elig

¥
{gé%x VE4RS, VEGAL VEGBH, VESBL, VESCV, VEsCL,

— K, L. B.

April ‘Phone Contest

HE resulta of our All-April "Phone QSO Contest show

that Mr. L. K. Rush, owner and operator of W4TM, has
the most outstanding ‘phone station in the 1nited States on
the basis that he leads all other participants, contacting 320"
stations and receiving 282 reports on reception of his signals
during thé month of April. W4TM contacted 55 A.R.R.L.
Sections, a greater number than any other station. The most
outstanding 'phone stations in each government inspection
district are WI1APK, W2TP, W3AC, W4TM, WisQL,
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WGAHP, W7APD, WSRD and WOEHD. VE4AR is the
most outstanding Canadian participant.

Although a comparatively moderate number of 'phones
entered the contest, those that did participate found the
experience well worth while and enjoyable. It gave all
operators an excellent opportunity to see just what their
outfits could do. The 1750-, 3500~ and 14,000-ko. amateur
‘phone bands were used. Congiderable 1750-ke. activity

than the number of amateurs making the grade in winter
munths of past years. If the B.P.L. is to continue to he some-
thing for the * traffic handler” to “shoot at,”’ it seems only
logical that the requirements should be raised. To handle
a total of 800 or deliver [00 messages in a month is a real
accomplishment deserving this very special mention for
which we have a B P.L.

. APRIL 'PHONE CONTEST SCORES
. {Leading swation in each Section marked with asterisk)

: - — g Q808 con- [QSOsuncon-| C'ards and | Sections Frequene;
| Station Section Seore firmed (5) | firmed (1) | letters (2) | contacted gs use{l
. W4TM* Tennessee. ... .00 vennns 112,200 289 31 282 55 1.7 & 3.5 me.
WIOEHD* Wisconsin., . 08,350 240 76 120 L5 .7 & 3.5 me.
WERD* Michigan, 2,435 188 9 43 41 .7,3.5 & 14 me.
WEAHP* Los Angeles . 36,425 113 110 50 47 .5 & 14 me.,
WERL W, New lol‘k ..... 26,846 130 130 43 31 3.5 me,
una, . 26,768 114 b 155 28 .5 me,
w4 25,16 11 23 51 37 .5 me,
20,763 115 24 85 27 1.7 & 3.5 me.
20,056 159 33 22 23 3.5 me,
8,620 109 44 38 28 3.5 me,
549 108 27 60 a7 1.7 & 3.5 me.
18,224 al 45 18 34 L moe.
16,983 80 9 25 37 3.5 me,
12,87 84 25 16 27 . me.
12,420 K 59 33 24 .5 me.
9,154 7 1 16 23 me.
7,327 ¥ 10 23 7 me.
7,308 it 56 8 21 ) me.
7,150 & S 20 22 me.
6412 7 i 1 1 me.
3,990 48 . 13 5 .5 me.
3,660 33 - 9 20 4 me.
3,390 368 12 17 5 .7 me.
3,312 38 17 6 .7 & 3.5 me.
3,104 o P 22 6 .7 me.
2,977 4 ces 7 3 3.5 me, :
2,890 31 3 [ 7 4 me.
2,800 3 .. “es [i] 7 me.
2,448 36 12 [} (2 5 me,
2,424 a8 s B8 2 5 me.
W6CZT Lus Augeles ..... 925 34 13 1 5 5 me.
W2AOR* NYC-LI. 355 14 1 Ve 5 7 me.
WIDST WiseOnSIN. « o vrrrainain.s 204 6 o 2 6 3.5 me.
was reported from all quarters. Those who worked on 1750 . .
ke. found contacts on that band unusually pleasing, being Trafhc Summar 1€s
for the most part devoid of QRM. GUNE-JULY)
The scheme of storing in this contest was that stations Pudél;l Isleddbg 1(“; Axtgelels (B403) . oottt ii’w,lao
send in QSL cards confirming 100% QSOs, each card sub-  {entral led by Ohlo (74813 .. .o..nsoone +198
Y - f 3 N Atlantic led by West W York D
mitted to count five points. But one QSO was permitted West (,“1? ted yby fmﬁﬁ‘oﬁi (1()81.;) ams. gg()g
with a single station on any one band. One point was al- ﬁormgeslter(rix llt‘g EY 8r9g t§11 7) . 1839
lowed for each (SO shown in the log submitted but not New Yinglan by Migqmg?l(’%omff (695’ ’fggg
. contirmed by a QSL card. Cards and letters received from %udso}x: l(;ddbg 33@11;11 x\ravlvsl)ork (847) . %gég
listeners counted two points each, The summation of all ~ Foanfokeled by VIIRIa (LI88) .o o ohe e e ¢
. P . Southeast lIed by G 18-85 h
, points were multiplied by the number of AR.R.L. Sections "Qu ;&;&’»‘o& R co.’\?ﬁ-ﬁ:f ?B?Q‘xfds??f"i’ M-L‘Uba.me 871
O& Dakota led by North Dakota (23 576
| worked and confirmed by QSL cards. i
 The scores ade by all stations entering the contest are gglc&ylM%l;npgégl}ggseg { lgza)h Wyoming i’gi
; shown in tabular form with other pertinent data. The lead- Ontario 110
| ing station in each Section is marked with an asterisk. Va.natm led by 32

. W4RS, Alabama, would have placed higher in the list had he
. not had the misfortune to be put off the air for eight days by
¢+ defective apparatus.

' : -~ B. L. B.

New B.P.L. Requirements

FFECTIVE with November QST the Brass Pounders’
League will be made up of stations whose message totals
| equal or exceed 500 OR whose deliveries made within 48 hours
+ egual or exceed 100, Bither a total of 500 or proof of 100 de-
' livered messages is sufficient to rate the B.P.L. As in the
past it is necessary to keep the message tile ready for call
by the SCM at any time, but it is unnecessary to send mes-
sages to him unless called for, Remember the 48-hour
stipulation! Messages on your hook for more than 48 hours

" do not count in the total.

Because of the increasing interest in traffic handling and
the many more stations on the air than in the past, it seems
to be & comparatively easy matter for any active amateur to
“make’” the B.P.L. under the old requirements of a total
of 200 or 50 deliveries. The number of B.P.L. members dur-
ing the 1931 summer months has been as great if not greater

Qu
Prairieled by Manitoba (25)
780 stations originated

12,664; delivered 9,948; relayed
24,054; total 46,666, (78,55 del.)

OHIO refaing the Banner in spite of real Come=

petfition from the West Cloast. Los Angeles had
4403 and East Bay 3172, but Ohio’s fotal 0!’ 7481
gives her the honors. The above summary shows
the standing of all Divisions and the le:
Section in each Division for the June-July report-

month, The total for each leading Section is
shown in parentheses

Official Broadcastmg Stations
(CHANGES AND ADDITIONS)

(Local Standard Time)
w2CBB (7250 ke. ) Dally excei)t, Sat., and Sun., 5:15 p.m. and
0:30 p.m.; 3 a.m. (or later); Sun., no
deﬂnite schedule,
W3AXF (3885 ke.) Tues., Sat., 6 00 g.m
W3AO0J {7010 ke. on,, \ 6:00 m ’I‘hurs, 11:00
{ p.m. ; Bat., 1:0 3 sun., 1
W3PN (7160 ¥e.) Daily except Sunday 7 00 p m.
{14220 ke.) Sun., 0 a.m
W4ACB (7175 ke.) Sun., '8:30 p. m.. “Tues,, Thurs 9:30 p.m.
W4FV §7030 ke)) Tues., Thurs., 8 00 p
14070 ke.) Mon., Wed,, 00 p m.
W4KP (7040 ke.) Tues., Fri., 83 p
WBHAWP (3500 kc) ('phone of C'W) Mon., Wed., Frl., 8:00

p.m,

September, 1931°
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BRASS POUNDERS’ LEAGUE

Call Orig. Del. Rel. Total
WSBAHN 58 464 720
OMITB 617 137 1515
WHABH 47 H% 1450
WBCHC 342 16. 1323
WRCGH 460 25 1313
WRDDS 367 24 1182
WEAOQA 68 1 1124
V5V§ 25 51
W3CXL 1 10 820
WEEGH 237 2() K06
W’SAU(‘ 277 10 704

HR 179 19 691
W‘JLI)Q 142 14 609
389 16 606
b 286 33 601
169 53 524
147 271 518
158 ] 483
95 4 467
185 77 453
61 424
6 409
87 10z 394
30 I3} 379
836 a7 353
107 11 350
WHAHIL 6 i) 349
BOGR 24 333
WIMEK 70 ) 319
WBAOR 15 5 315
WECET 8 310
W7ALM 81 189 302
WEDSS 47 52 297
WiMG 26 45 281
WEM H 74 84 286
WeETJ 189 A7 282
VEHGZ 41 30 253
VEEUT 18 7 253
WoDWG 179 [ 247
CNM &0 43 243
WHOTN 192 97 241
M 108 42 236
WHAUW 10 i6 234
WECTIL, 71 56 229
BGX 221 2 223
WEBYD 120 42 3232
VEEEP a7 79 220
VIBEX 40 42 19
wWoBwJ 126 82 ]
WELEEC 31 58 b
WEEFC 40 27 09
WODER 32 108 07
WEYAU 65 119 06
EH 182 208
u 43 7 204
R6COG 62 54 N5
W5BSV 183 4 3
W3ARV 101 11
WHDG a7 44
WBARY 41 155
WSBK. 6 66
WaCI 9 85
W6DF] 7 50
ROBOX 35 &)
WEAMM .ol 105 6
WEMV 29 120 ]
WEDVE 21 i3] 73
WEFCO 49 90 6
W7ED 32 61 42
WEBDG 9 52 48
Wezs 7 55 4
W3BLU 5 o6
w7l 1 66
WeCIE 26 B3 20
B 42 54 2
WeCYD 17 55 20
WIBGW 11 52 20
'WSBWY 5 62 7
DTT 11 50 6
WQBuW (June) 31 17 186

Deliveries count! After August 15 a total of 500 or
more bona iide messages handled and counted in ac-
e¢ordance with A.R.R.L. practice, or just 100 or more
(lplthries will put vou in line for & place in the B

not make more schedules with thc reliable stations
you hear and take steps fo handle the traffic that w
qualify you for B.P.L. mempership also?

Special credit should be given to the following stations
in_the order lsted responsiLle for orer (me hundred
deliveries in the message month: W. SB ., W6DMJ,
WEBCGS, W SDDS. EGH, KA " WTALM,
WSCHG, WAONG, W6ARY, vgm)ci OMITB,
WEMYV, W6YAU, TKAISL, W9 BGW. W6DER,
WBEAMM, W3CXT, WHAUC, W3BWT.

WBHAZV {7000 ke.) (CW) Wed., Sun., 1:30 p.m.

€14000 ke, Sun, 18t two wedks 3:15 pm
(7126 %e.) (o) Mor., Wed., Sat., 9:00 p.m.;

50
{14252 gc 3y (ce) Mon., Wed., 8at,, 4:30 p.m.

Traffic Briefs

On June 20th a meeting of Kentucky radio amateurs was
called by 1. 3. Watking, WOJL, in Dicker Hall at the Uni-
versity of Kentucky, for the purpose of presenting a UX-852
to the Kentuckian amateur handling the greatest number
of messages for a six-months period ending June 15th, Carl
L. PHuram, W90OX, was the winner of the 852. W9BAZ,
8COM, acted 28 toastmaster and presented the tube to
WI0X. An interesting educational progisim weas arranged
by Mr. Watkins, Prof. E. A. Bureau gave a talk on rectifiers.
Following this talk a question period was provided so that
all presént could ask questions concerning their problems.
H. E. Goldstine, graduate of the College of Fingineering,
gave an interesting talk on the kind of antenna used in com-
mereial high frequency work by the R.C.A. Then the subject
of quartz crystal oscillators was covered thoroughly by Mr.
Goldstine. G. A. Stone of the Physics Department placed on
demonstration the ultra-high frequency laboratory trans-
mitter which operates on 3.2 meters, and gave a complete
explanation of the theory of this transmitter. L. R. Penn,
graduate of the College of Engineering, assisted Mr. Watking
and introduced the speakers of the evening. Before the
meeting the group was shown through W9JL, the University
amateur station. Prof. L. K. Nollau, of the Department of
Dirawing and the Photographic Department, made pictures
of the men assembled. The following were present at the get-
together: WOFZI-W5PA, WOARU, WODK, WIEQO,
WOHCO, WIAZY, W9BPB, WoOX, WICIS, WIBAZ,
WOEAX, WOGGB, WOERH, W9AQV, WIGIT, WOCDA,
WIHAX, WICRJT, WOAEN, WODNA, WoLH, I. G. Wat-
kins and J. E. MeMakin of WOJL, W. F, Kinsler, Thomas
Kendall, G. A. Stone, H. E. Goldstine, Prof. . A. Bureau,
Prof. L. £, Nollau, and Milford Noe, ex WORIP,

WwHIO ‘Thurs.,

Los Angeles, Calif., amateurs are engaged in a program of
sending invitations to La Fiesta de Los Angeles, that city’s
150th birthday celebration. Messages are being transmitted
to all parts of the world. An average of about 500 messages
per week are being sent by stations 'W6EETJ, WEEGK,
W6EBCK, W6SN, W6HT, W6DVA, W6CUH, W6AM,
WEDWT, W6BRO, and W6AYJ., W6CTUH and W6AM
are doing most of the DX work, W1MK handled one of the
messages to Governor Crost of Connecticut, an answer to
which was promptly relayed back to Los Angeles. A message
to President Hoover was efficiently handled via W6SN and
W3CXL. Messages to many other dignitaries are being for-
warded by amateur radjo. and all amateurs are requested to
help whenever possible in ;elavmg this trafliec.

The Cha).r ‘Warmers Club is desirous of obtaining a com-
plete list of blind amateur radio operators and enthusiasts.
Any blind amateur or amateur knowing of a blind operator is
requested to write to the Secretary of the elub, Mr. Walt J,
Colpus, W8BRS, 23 Henderson St., Pontiae, Mich., giving
him all information available.

Alphy Blais, VE2AC, announces & series of 28-mao. trans-
ruissions from his station during the month of September.
His tentative schedule is September 6th, 13th, 20th, and
37th at 0100, 0200, 1300, 1330, 1400, 1430, 1500, 1630, 1700,
1930, 1000, 2030, 2100, 2200 and 2230. Also on September
7th, 14th, 21st and 28th at 0000, 0100, 0200 and 0300, In
addition during September, VEZAC will transmit on such
dates as Expéerimental Station WLY transmits below 25 me.
inclusive. The same hours of transmission a8 WLY will be
used. A copy of the schedule used by WLY will be sent to
anyone requesting same, Tests from VE2AC will consist of:
ten minutes sending “TEST (3 times) 28 me. de’ VE2AC-
(5 times).”’ Five minutes sending “CQ (3 times) 28 me. de
VE2AC. {5 times).” Ten minutes listening in on 28 me. for
calls. To permit easier contacts and reporting VE2AC will
oceastonally lsten on 14 me. for stations calling him. He will
mention his intention of listening on 14.me, after any sched-

W6BBJ 3540 ke.) Mon., Wed., ¥ri., 10:30 p.m.
wezZX 150 ko) Mon,, Wed.,, ¥ri., 9:30 p.m.
W7AAT (7040 ke.) {ec) Mon 1es., 10:30 p.m.
066 ke.g gcc w Thurs,, 10:30 p
0 ke.)) (e¢) ¥ri,, Sun., 10:30 p.
WOAIO - Sat., Bun., 6:30 p.m
WIFNK (‘7100 ke.) "Ist two weeks in month 3:15 p.m,; last
two weeks in month 10:45 p.m

QST for




ule when it is particularly desired to listen on that band.
The frequency on which these tests will be sent will be
approximately 28,400 ke. Different settings will be tried,
however, in the higher part of the band.

The Santa Clara Valley Section is in a position to handle
any amount of trans-pacific traffic. Amateurs are invited to
mail or radio messages to WENX, SCM, from whom they
will be distributed to W6DMJ, WGBET and W6AMDM.
‘They can handle upwards of 100 messages per day.

Harry Wells (W3ZD) of PMZ fame is now at Brooksfield,
Texas, and would like to hear from his old ham friends.
Messages may be addressed to him via WSAUC, at which
spation he sometimes operates,

‘W7QI, Seattle, is keeping schedules with NIJT, K7ANQ,
K7AML and K70X. W6ZX has a schedule with K7ATD.
These should be good outlets for Alaskan traffic.

WIAFU, Springfield, Mass., was the first to communicate
with the submarine Nautilus (WSEA), on June 25th, when
ahe had become disabled and was helplessly rolling about in
the North Atlantic. WIAFU contacted WSEA shortly
after 3:00 p.m. E.8.T., after they had moved into the ama-
teur band to establish communication. After contact had
been made WSEA moved back to its 16,660-ke. frequency,
but W1AFU could not locate them, due to “skip effect.”
It i3 good to note that first communication after the sub
was disabled was via amateur radio! FB, W1AFU.

A word from a Radio Supervigor: * No matter how annoy-
ing delays in receiving licenses may be, they do not excuse
any amateur who violates the Radio Act of 1927 by placing
in operation an unlicensed transmitter. Those who do so
cannot be considered a proper addition to the great Amateur
Fraternity which, as a whole, plays the game and is & credit
to the radio art.”

On Saturday evening, June 20th, the Berkshire Brass
Pounders Club of Pittsfield, Mass., held its annual Hamfest
at the New American Hotel, Pittsfield. By 8:00 p.m. a good
number had arrived, including W8BGM from Buffalo,
N. Y., and WIDP of Fall River, Mass. After a bang-up good
feed, toastmaster WI1ADF introduced such interesting
speakers as Ross Hull, QST, who gave a talk on *five
meters’’; C. C. Rodimon, W18Z-FE, who spoke,in behalf of
the Army-Amateur activities; and “RP" of WIMK. Fol-
lowing the speeches W1BSJ gave a comieal sketch entitled
“The Crime Detector and How it Works.” WI1AZD and
WI1VC took charge of the contests, and many lucky hams
won prizes. Hams could be found rag chewing at various
Pittsfield shacks way into the “wee sma' hours.” W1AZW,
chairman of the banquet committee, wishes to thank every
one who had a hand in making the affair a success.

Here’s the best one we've heard for some time: A, J.
Gironda,W2JE, sends us a QSL card which he recently re-
ceived from a beginner, The card was addressed to ** Mr.
H. R. Okinbook, W2JE."”” We'll let you figure it out.

DIVISIONAL REPORTS

ATLANTIC DIVISION

N ARYLAND-DELAWARE-DISTRICT OF COLUM-

BIA — SCM, Harry Ginsberg, W3NY — Fellows,
we want that Traffic Banner, and it’s up to all of us to
climb right from the word *go’’! We need more live QOfficial
Relay Stations; send in your applications. Write our Chief
Route Manager, W3BWT, or W3AFF, Route Manager for
Western Maryland, for schedules. A new club has been
started at .Westminister, Md.; the Westminister Amateur
Radio. Club. They have five transmitters among the mem-~
bers, viz.: W3ALV, W3WN, W3BOR, W3BRS, W3BOA;
with more coming. Maryland: W3ZXK, new 0.0., is building
a 100-ke. crystal oscillator, with multi~vibrator. W3AFF is
a new Official Broadcast Station on 3885 ke. W3A0O0 is

- gétting good reports on his new crystal rig. W3AHG is re-

building in New Hampshire, W3NY moved his traffic on
7 me. District of Columbia: W3CXL leads with a peach of a
total. W3BWT has the Section with a nice total in spite of
*ye summer slump.”’ W3BAT took important traffic from
K6DV. W3PN is a new O.R.S. and O.B.8. W3CAB is
haudling U.8.N.R. traffic. W3CDQ’s new address is 3633
Everett St., N. W, W30Z is on vacation. W3ASO will be
inactive, August and September. - Delaware: W3HC is
building a new frequency meter for contest. W3AJH has
been on Naval Reserve fraining duty at Newport, R. L

_ W3ALQ has been too busy to operate.

Trafic: W3BWT 394, W3BAT 72, W3NY 49, W3A00
40, W3ZK 35, W3CAB 31, W3PN 25, W3HC 20, W3AFP
14, W3AS0 9, W3AHG 5, W3AJH 4, W3BKE 2, W3CXL
£20. !

SOUTHERN NEW JERSEY — SCM, Robert Adams,

3rd, W3S8M — W3ARV made the BPL and also his ORS .

appointment. W3ATA, W3BPD and W3BGF are working
for ORS. W3BEI is logging off-frequency stations. W3BAQ
has 50 watt crystal 'phone. W3QL was on the job last
RM-Nite. W3ZI will handle traffic from the summer ecamp
of the 112th Artillery. W3BUF will use portable W3BUZ in
Ponomo Mts. W3JL is suffering with the heat. W3ARN is
going strong. W3AWYV reports the Delaware Valley Radio
Club held its first meeting. W3BMG is rebuilding. W1AJR
will be located at Princeton in September., W3AWH is on
14 mo. W3ATC is getting out on 3.5 mcs. We welcome
W3BTS in Atlantic City. W3ATL is now using crystal.
W3BLR is bunting DX on 14 me. W3APV has new TNT.

W3LT was QS0 his first Frenchman, W3ARW is back on,
W3ACX is working great DX. W3AUI is on 7 me. W3BDO
ig chief op at the Atlantic Radio Club. W3KY has new
fifty. W3AWJ is an MD. W3KD is pounding brass in the
tropics. W38M is working DX on 7 me. He wants new
operators for the Naval Reserve. The South Jersey Radio
Club now has 66 members. W3VX has a PA system on his
car. W3DY leaves the gang to work in NYC. What has
happened to the Salem County gang?

Traffic: W3ATC 23, W3BUF 5, W3AWYV 65, W3ARV
202, W3LT 7, W3BDO 8, W3ATA 26, W3AU 8, W32ZI 28,
W3JL 80, W3AWH 3, W3BEI 25, W3UT 3, W3SM 236,
W3BPD 14, W3ARN 9, W3QL 152, W3BAQ 7, W3AWJ
10, W3BGF 6.

EASTERN PENNSYLVANIA —8CM, Jack Wagen-
seller, W3GS — Many thanks, Gang, for election. I will do
my best to continue with the good work of the previous
SCM., W3MG makes the BPL. W3AQQ is very QRL.
W3NA sends in a nice report, W3MC’s MOPA is now FB.
‘W3ZF will be off until fall. W3AAD is now an ORS, W3AQN
is working in & cut-rate radio store. W3BBXK reports again.
A new ANT and MAST is being erected at WS8EU, W30P
was interested in DX this month. Rag chewing is consuming
most of WBAIT's time. W8CFI is building & push-pufl, when
not QRL with YLs. WBCWO is QRT., WSAWO is experi-
menting with television. W3QP has a new transmitter, and
it sure sounds FB. W3NF will be on shortly with remote
control. W3ADE burnt out his tubes. Don't forget, fellows,
we are going to step out this fall. Plan to step with us.

Traffie: W3MG 291, W3AQQ 88, W3GS 62, W3NA 50,
W3MC 42, W3AAD 33, W3AQN 383, W3BBK 10, WSEU
8, W30P 7, WBAIT 6, WRAWO 5, W3QP 2.

WESTERN PENNSVLVANIA —SCM, Robert M.
Lloyd, W8CFR — W8CHC reports a carload of traffic.
WBYA is keeping achedules.  WSDKL submits his first
report. W3AQO is on the air in Pittsburgh with the call
WSCAX. WSCMP reports from Bay View, Mich. WSCTE
is back after a two-year silence. WBDLG is rebuilding.
WSDUT pounds away on 7 me. WSBUC visited W8BIB in
Butler, W8AGO is experimenting with crystal on 28 me.
WS8CUGQG is contemplating higher power. WSAJE says his
transmitter is on a rampage. W8APQ is having AC installed.
WBSAVY reports a new ham, WEBFAP, in Pittsburgh.
‘WSBSE is vacationing. WSCEQ has been ill. WS8DGW is
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too busy to do much radio work. W8GU promises to be on
the air soon, WSTYVS réports there are nine hams in Am-
bridge. WsBSF wants a WAC. WSDIC dropped a hammer
into his rectifiers. WSEEC is building a néw transmitter,
WBCFR cannot find time to use his transmitter.

Traffic: WSCHC 1323, W8Y A 193, W8DKL 45, W8CAX
2%, WSCMP 22, WSCTE 18, WSDLG 10, W8DUT 9,
WSBUC 9, WSAGO 8, W8CUG 3.

WESTERN NEW YORK —SCM, John R. Blum,
WRCKC -~ WSTZ has a new crystal rig. WSDSA has two
new supports for his sky wire. WSAFM has taken up avia~
tion. W8BFG is off the air for the hot weather., W8AYU
became a 9" for vacation. WSAIM and WBERZ are new
members in Auburn. All schedules were cancelled by
W8BJO for the hot weather. W3ADG has a new Zepp.
WSAPK has his new crystal rig going. WSDHQ is in the
traffic game, W8BHK is working at WMBO, WEBYD was
in Cleveland from July 5th to July 25th and visited WSBAH
and W8DDS, WSDCX reported some DX worked. W8QB
finds the indoor antenna very FB. WSBIP is starting up
again, WBDBX is & new ORS., WBAGS is & new operator in
Amsterdam. W8DSS did some excellent work in an emer-
gency at Oneida.

Traffic: W8TZ 8, W3AKFM 4, W8AYU 1, WSDME 35,
WBRJD 483, WSBLH 1, W3DMJ 46, WSDES 4, WSDHQ
109, WBAYM 57, WEBIF 8, WS8BHEK 53, W8CPC 24,
W8DIIL 5, W8QL 94, W8BWY 74, WBBHU 31, W8BDX
177, W8AGS 10, W8DSS 297, WSBYD 222, WaDCX 5.

CENTRAL DIVISION

] ICHIGAN ~—8CM, R, J. Stephenson, WSDMS —

WSPP showed his right to the new ORS ticket by
making the BPL with the high score for Mich. WMV came
through for the sume column on deliveries. Half of WSMYV
was out at WSHO, Camp Wallace. WRFX shows up at every
¢lub meeting with a lot of QSL cards with no QRA except
station call and city., WSEBN (ex-SBKC) is on at Benton
Harbor, W8BMG, vacationing up in the Mich. 9 district,
vigited WYHE, WIGXE, WOCSI, WOGKR and WHDUE,
WBCAT, W8JID, and WBALN are at Mich. Nat. Guard
camp, Grayling. WSBTK is installing crystal, WYHK was
Q8O with WDDE. WOCE is through building bird houses.
‘WOYAXT says the bunch in the copper country are all re-
building. WSDYH hangs up a new record — see his total.
Hil WSLU is installing a three-pool mercury arc. W8BJ
has his yellow opr's ticket. WSDFE is getting MOPA 50-
watter going. WSEBY sends in his first report. W8DDO is
QRL with music and tennis. WSACW Is rebuilding for
crystal. WSEGI is working for an ORS certificate, WSAUT
gets his ORS this month. W8BJQ is now a ‘‘proud papa.”
WOEGF reports and mentions WOGQS, a new ham.
WSAUT also reports WSAFH and WSFBA, new hams at
Owosso. WIGXE is playing with DX on 14 me. WRBBX
and W8BKH are consolidating to put a fifty on the air.
WSDED finds time from QSL production to get on ocea-~
sionally, W8BV was (SO Japan with a '10. The Det.
Amateur Rdo. Assn. continues to have big attendance.
WOHGC (ex-W8BPT) keeps in touch with the gang here,
‘WOARJ, from Indianapolis, visited several Detroit shacks.
W9CYQ is reported to be sojourning over in Spring Lake.

Traflic: WSPP 353, WSHO 178, W8MYV 155, W8BMG
122, W8BJ 38, W8BGY 36, WBEBN 32, WOGKR 31,
WSEGI 22, W8DMS 20, W8BTK 19, WOAXE 17, WOCE
16, WOGXE 15, WEBBX 11, W8DYH 9, WSACW 38,
WOEGF 7, WSEBV 7, WOHK 6, WSDED 6, WSDFE 35,
WSAUT 3, W8BV 2, WsSDDO 1.

KENTUCKY — 8CM, J. B. Wathen, III, WOBAZ -—
Just to show you what summer means to relisble schedules,
Iook at WOEDQ's total, Getting in the BPL is & habit with
WIBWJ. After tearing up a nice transmitter, WOALR found
the frequency creep was in the monitor. W9OX is recuperat-
ing after winning Watkin's Trophy. WOCNE has his new
transmitter on the air. Our experimenter, WOAUH, is trying
out 56 me. WODDQ is still snagging DX, WIQT “shore”
did entertain WYBAZ over ‘‘the fourth.” We welcome
WOCEK from down in Evarts, WOBAN will swap fotos with
all comers. This month WOFQQ blew his '81s. Although
his outfit is in the basement, WOEYW complains of the
heat. WIGGB expects to install a '52 during August. Word

reaches U8 that WOCEE bas 2 yacht. WOFZV is putting in
ciystal. WICDA brought W4AIS and WH4AVE up to see
WIBAZ. WIARU is waiting for a cool fall. WOBEW is now
located in Lexington. Reports from any A.R.R.L. mem-
bers are welcome, What's the matter with the western half
of the state? WOAEN now has a 510 perking. WOBBO
expects to have a '10 going soon. We are glad to get word
from a new Kentuckian, WOBTM.,

Trafic: WOEDQ 609, WOBWJ 218, WOALR 38, WoOX
34, WOCNE 31, WOAUH 22, W9BAZ 20, WoDDQ 11,
WIQT 6, WICEK 5, WOBAN 4, WYFQQ 4, WOEYW 2,
WIGGB 2, WOCEE 1, WIBTM 27.

INDIANA — 8CM, George H. Graue, WOBKJ — -
WOAET again leads in the state traffic contest. The follow-
ing stations are rebuilding: WY9AXH, WOEFY, WOFYB,
WACLF, W9BWI, WOBKJ, WOGGJ, WOAET, WODHJ,
WOETH, WODWI and WIAAL WIUM burnt out the MG
set, WODHM is working the DX schedules for WOUM.
WIDDB wants to hear from the new hams going to attend
Purdue. Univ. this fall. WOYB promises to be very active
this fall and winter. WIBXQ of Denver paid WOCHA a
visit. WODSC is trying 56-me. transmitter. WOABW is
having line QRM, WYHBXK is a new station in Bloomington.
WOYRS is home for the summer. WOCVQ has QSY to 7 me.
for the summer. WOCUX is operating WODWB at Crown
Point for the summer. WIEPH blew a 4-mf filter. WOGM
and WIHKZ are the latest additions at Richmond, W9GJIG
is still keeping daily schedules. WOGJS is taking the
U.8.N.R. cruise. WOGYX is a new Indianapolis ham.
WOCKG has changed over to erystal. WQHIU is another
new one at Kokomo. WYBQH is thinking seriously of put-
ting in crystal control.

Traffic;: WOAET 129, WOCKG 118, WOGJS 48, WOGJIG
20, WOFEE 18, WOGM 16, WOEPH 10, WYDWB 10,
WOCMQ 8, WICVQ 8, WORS 8, WOGYB 6, WOAXH 8,
WOIABW 6, WODSC 6, WOEFV 4, WOCHA 1, WoBKJ 18,
WYCLE 3, WIAEA 6.

ILLINOIS —8CM, ¥. J. Hinds, W9APY, -~ RM
WYERU E. A, Hubbell — Our RM made a trip to a number
of our stations in the Chicago area and then on to Milwau-
kee, ete. WOGJIT is pounding brass on WADX, WOKB has
kept his schedules with WOBXJ for over four years. WOGAL
has completed his 50-watt set. WOLF is to be found nowa-
days on 14 me. WIFUR is using low power. WOEGD says
there is nothing like a good TNT. W9FXZ has a '52 going
in great shape. The dollar and two bit '81s at WODZU went
west. There is a new 50-watt TGTP at WOCYT. WOBSR
has been working his Vermont station with the call WIAVO.
WYACE has just finished a new CC MOPA. WIGYO is
planning a push-pull. W8AY U visited us for a few weeks
calling on WHOENH, WOAPY, WOKW, etc. WOHMB is a
new station in Kankakee, WOFCW is working hard for
publicity of the Army-Amateur nets in conjunction with the
Kankakee Chamber of Commerce. WIBYL took his third
eruise on the US.S. Widmette. WOGDM and WOJO are
golng at it hard with schedules. W9AMO is our high man
this month, WOATS is rebuilding, WHEJO i8 home for the
sumnmer. WOGFU is moving to 4544 Douglas Road, Down-
ers Grove. Too hot for WYFTX to operate. A new MOPA
ia budding at WOFGN. WIFQ and WIENH are consolidat-
ing until fall. WOCF has moved the pile to WOCSB. WOBRX
has graduated from Armour Institute. WOAVB has a crystal
rig under construction. WOECR says he can't keep the cans
on in hot weather. BCL QRM has cropped up at WOFXE.
Heat of 102 degrees has chased WIBIR out of the shack.
‘WOFI also has fine schedules with W9DZU, W2WD and
WIOBMA. W9CZI is working DX, too, and now has
VEK5GR's card. WILL has blossomed out with a QSO with
MXDB. ExK4KD is now back home in Mount Pulaski,
1L, 