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Type 507 
Audio-n 

Here is a 10,000-watt water-cooled 
oscillator, r.f. amplifier or modu

lator, designed and built by DeForest 
engineers. 

This general purpose, high-power 
tube is ideal for broadcasting or in
dustrial applications. It is capable of 

delivering upwards of 10,000 watts 
and even to 20,000 watts output, 
when employed in a suitable oscil
lating or power amplifier circuit. 
Fully interchangeable with the UV-

207. 

An Audion for Every Purpose 
From largest to smallest, from transmitting to receiving, from 
standard to special purposes, there is always a DeForest Audion 
available for your specific requirements. The DeForest Audion 
line is a complete line of tubes • 

.1-(fter All, There's No Substitute for 25 Years' Experience 

WRITE for catalog on 
DeForest. transmitting 
tubes for every conceiv
able purpose. Also do 
not hesitate to place 
special transmitting 
and receiving problems 
before our Engineering 
l)epartmcnt. 

DE FOREST RADIO 

COMPANY 

PASSAIC, NEW JERSEY 

Export Department 

304 E. 45th Street 

New York City, N. Y., U.S. A. 
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The New Jewell 
Pattern 444 

Set Analyzer 

Ko other im,trument has e,;er been 
i:iffered that so fully meets e\'ery need of 
the radio serviceman. 

Though the Jewell Pattern 444 Set 
Analyzer makes many more tests than 
other serdce instruments, it is far easier 
to c>perate · because it employs a direct 
indicating selector switching system. The 
left hand knob controls the left hand 
A.C. meter only; the center knob con
trols the D.C instrument; and the right 
hand knob giws the grid te.st. These 
knobs opei'ate absolutely independently. 

The Pattern 444 Set Analvzer tests 
{;Yerv circuit in anv receh·cr. It accuratelv 
checks all tubes, including pentodes, 
,•ariable-mu, and two-and six-volt battery 
tube.,;. 

Every part of this remarkable in~tru
nient is built to stand vcars of the hardest 
serdce. Shatter~proof ·glass meter covers, 
easily replaceable socket cable, and an 
extra strong carrying case are some of the 
manv features that assure trouble-free 
performance. 

Outstanding Features of the 444 Set Analyzer: 
Checks every receiver circuit. 
Tests all tubes, including pentodes. 
Triple-range direct reading ohmmeter, with 

battery voltage adjuster. 
Triple-range rectifier type output meter. 
Pin-jack connections for test leads elimi

nate inconvenient binding posts. 
Grid test and ohmmeter batterv carried in 

panel assembly and replaceable without 
removing panel. 

Mail the coupon for complete 
information 

l'.leter scales protected by non-shatterable 
glass. 

Analyzer cable detachable at panel. 
Positive locking plug for four-prong socket 

tests. 
Battery cover cap engraved with owner's 

name at no extra charge. 
Backed by the Jewell Radio Set Data 

Service. 

JEWELL ELECTRICAL INSTRUMENT Co. 
1642,C Walnut Street, Chicago, Ill. 

Please send me literature completely describ
ing the Jewell Pattern 444 Set Analyzer. 

Name ...•••.•..•.•••...•...•••.•........ 

Address • , ••••••••••••••••.••••••••••.•• 
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Stop Interference on Radio-Equipped Cars 
With Bradley Suppressors 

No Shielded Ignition Cable Needed 
with suitable by-pass condensers in 
other ports of the circuit,shielded igni
tion cables are unnecessary. 

Bradley Suppressors are special solid 
molded resistors used by prominent car 
manufacturers ta provide individual re
sistors far each spark plug and far the 
common cable to the distributor on 
radio-equipped cars. 

They increase the resistance of the 
high tension ignition system and mini
mize the disturbing oscillations. in the 
ignition circuit which interfere with the 
radio receiver in the car. When used 

They do not affect the operation of the · (I) 
motor. The sturdy construction of Bradley ~ ' 

Suppressors adapts them for the severe ,!1,-•·-'.LJ. 
service in which they ore used. Heat and 
moisture and age have no effect upon 
their perform011ce. They ore the lost 

Bradleyunits 
Bradleyunits ore solid molded 

resistors unaffected by tempera, 
ture, moisture or age. 

Their a ccurote calibration, 
greatmechon[col strength and per
formance make them ideal for pro
viding carrectC-bios,platevoltage, 
screen grid voltage and for use as 
grid-leaks and as fixed resistors in 
resistance-coupled circuits. 

All units ore color- coded to 
meet any radio set manufacturer's 
specifications. 

word far motor-car radio. 

Bradleyometers 
The Bradleyometer is a poten

tiometer with approximately fifty 
solid resistance discs interleaved 
between metal discs. 

The total number of discs can 
be orranged in accordance with 
any resistonce·rotatron curve. 

One or more Bradleyometers 
con be arranged to operate with 
one knob. Mixer controls, T ·pad 
and H-pad attenuators and other 
complex controls con be provided. 

ALLEN-BRADLEY CO, 
l08 W. Greenfield Avenue, Milwaukee, Wisconsin 

ALLEN- BRADLEY RESISTORS 
Produced by the makers of Allen-Bradley Control Apparatus 

Say You Saw It in QST ... ., It Identifies Y 011 and Helps QST 

Type A. Single 
lk&dleyometer 

Type AAA, T,;plo 
6rad\eyomeu::r 
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• tE AMERICAN RADIO 

RELAY LEAGUE, INc., is a non-commercial association 
of radio ;tffiateurs, bonded for the promotion of 
interest in amateur radio communication and experi
mentation, for the relaying of messages by radio, for 
the advancement of the radio art and of the public 
welfare, for the representation of the radio amateur in 
.legislative matters, and for the maintenance of fra
te~nalism and a high standard of conduct. 

,. ,. ,. ,. ,. It is an incorporated association without 
capital stock, chartered under the laws of Connecticut. 
Its affairs · are governed by a Board of Directors, 
eJected every two years by the general membership. 
The officers are elected or appointed by the Directors. 
The League is non-commercial and no one commer
cially en:gaged in the manufacture, sale or rental of 
radio apparatus is eligible to membership on its board. 

,. ,. ,. » ,. '. 'Of, by and for the amateur," it numbers 
within its ranks practically every worth-while ama
teur in the world and has a history of glorious achieve
ment as the standard-bearer in amateur affairs. 

,. ,. ,. ,. ,. [nq_uiries regarding membership are solicited. 
A bona fide interest in amateur radio is the only 
essential qualification; ownership of a transmitting 
station and knowledge of the code are not prereq
uisite. Cortespondence should be addressed to the 
Secretary. 
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• EDITORIAL • 
W ITH Secretary Warner busily engaged in Europe as a member of the United 

States delegation to the Copenhagen C.C.I.R., it falls to the lot of the assistant 
secretary to pinch-hit on the editorial page this month. 

We'd like to talk a bit about that editorial of "KB's" last month; the one, you will 
rememl:,er, in which he mentioned some of the things that a League member gets ·when he 
signs on the dotted line. Many of those benefits are of an indirect nature, accruing auto
matically without further participation on the part of the members themselves and taken 
more or less for granted - as indeed they should be - as primary reasons for the creation 
of a cooperative organization. In this class are such things as technical development pro
grams, QST, and representation of amateur interests at Washington and at international 
conferep.ces. But it isn't about these we want to comment; instead, we have in mind 
other benefits which also are the outgrowth of organization and which are created and 
maintained for the individual member, but which accrue to him only if he takes ad
vantage of them. 

We are reminded of a passenger we noticed last summer on a transcontinental train 
trip. So far as we could observe he spent all of his time, except for brief trips to the diner, 
sitting ,in his Pullman sleeper seat, gazing listlessly out of the window hour after hour. 
Now a' three-day trip on one train is no fun; it is, in fact, a darned tiresome ordeal. 
Recognizing this, the railroad company does everything it can to relieve the monotony 
and pr9vide diversion for the passengers. There is a spacious club car, with its easy chairs, 
magazines and writing desks. Cool drinks can be had on hot afternoons. There may be a 
radio set, a barber shop and even a shower bath. All these are avialable to you when you 
buy your Pullman ticket. Without- them a transcontinental train trip would be some
thing to take once in a lifetime-·· but only once. Our friend across the aisle, however, 
apparently didn't know abm1t them, didn't make use of any of these facilities provided 
for his comfort, and as a result had a thoroughly miserable time of it. 

We have an idea some of our League members are in much the same situation. For, in 
additiqn to the indirect benefits of League membership already mentioned, there are 
many direct and personal benefits which are provided for the individual member, created 
and maintained solely to enable him to get more enjoyment from amateur radio. The 
point ~e want to make, however, is that whether or not he takes advantage of them is 
strictly up to the individual. 

Our foformation Service, for instance, can be of help to you only if you write us out
lining :your particular problems. The Communications Department may cook up a con
test, butit is up to you to enter it if you want to enjoy the keen sport that characterizes 
such things as the all-sections sweepstakes or the international contest. The A.R.R.L. 
Standard Frequency stations provide marker transmissions of known accuracy - but 
you have to listen in on them yourself if you want to calibrate that receiver or frequency 
meter. 

There are other less-known ways in which headquarters can help, too, if you will 
only let it. Perhaps you want to form a radio club in your city and are wondering how to 
go about it. Write us; we can help. You may have the club, but need a constitution. We 
have a model constitution written especially for ham radio clubs -- it's yours for the 
asking. Is your gang planning a hamfest or a convention? Let us help with time-tried 
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advice that may save your committee ma.ny shekels and mean the difference between 
financial failure and success. Your town council, perhaps, is· threatening to pass a local 
ordinance that will interfere with the operation ofyour amateur station. Drop us a line 
about it; we've had years of experience with such things and know the best ways to 
combat them. About this time of the year some of the more fortunate members are 
planning trips abroad. Give us a shout-· we can tell you what the chances are of operat
ing a portable set where you are going and can advise you how to get in touch with 
foreign amateurs. If you are one of our foreign members coming to America, write us 
before you start; we'll arrange introductions and try to make your stay as pleasant as 
possible. 

In other words, League headquarters is more than a place where your membership is 
entered on the records, where QST is made up, where Warner "takes off" for trips to 
Washington and Copenhagen and The Hague on behalf of a.mateur welfare, and where 
the directors meet every year to formulate League policies: It is all of these, yes; but it 
exists also to afford the maximum possible return to you as a member, a place where you 
can go freely and frequently for assistance and advice on any matter pertaining to you 
as an amateur. 

Learn to ttse your membership in the League. 
·~A.L. B. 

In This Issue 

Paul S, Hendricks, whose story on the WlXP. transmitter 
appears in this issue, is the very same Paul Hendricks who 
spent the year 1928 at QS1' Headquarters working in the 
laboratory on Teehniral Development Program problems. 
Prior to that, Hendricks spent his summers at. W!CCZ, 
where there i::1 still muc-h evidence of hi\-l skill in d~Sigu:lng 
and building luxurious-looking equipmenL:." '!'.he winters 
at that period were spent at WHAM, Rochester. On leaving 
QS7', Hendricks joined the radio group at Colonel Green's 
estate near New Bedford, where he has beeu· immersed in 
th~ variotl8 r&e.arl'h problems u.nder way. Not entirely re~ 
linquishlng his active interest in,. Mr. F.1. C .. CT'o$,.~t'!;t-t'1:1 
WlCCZ until the end of last summer, Paul was able to Eee 
ail the old and new rerPJ.vers, transmitters. _power sup,Pl\es 
aud control gadgets installed in the.new station room: This 
W!CCZ, by -the way, is quite t.he finest amateur station we 
have ev·er seen. ' , 

Robert Brooke, when not "hamming," is Chief Engineer 
of WRHM at Minneapolis, Minn. The portable receiver 
which he des,•ribcs in this issue has been mueh admired by 
amateurs in the Gopher State. At a recent banquet at 
Duluth, the receiver, drngging in a variety of signals, was 
passed around for the gang to see and he.ar. Evidentlv it 
made a fine showing. 

James L. ("Single-Dial") McLaughlin attained fame 
(if not fortune) in the halcyon days of l:iuper-fodynes and 
sueh upon the publication in QS T of his articles de.scribing 
single-control super-heterodyne and neutrodyne receivers. 
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That. was 1.924! Profe5Siona!ly, his career has landed him in 
such jobs as Chief Engineer for Precise Manufacturing 
Company; Assistant Art D.irect.or at Roxy's TheMre i.nd 
Chief Engineer of Aviation Station WRNY-W2XAL. He 
is now b;,s,: with the last-mentioned. In between time.~. 
McLaughlin has pounded murb brass. 

F~ed L Anderson, responding to our re(Juest for details, 
says: .. [ Am nOt a ·· harn/ not an ·op· --- 1uerely a Mort of 
fence-s.itte.r on the sige ti.z;ies, looking on and saying nothing 
for the most part, but occasionaU,1· breaking into ad,-iee. 1 
find that exploring radio regions with a slide-rule much more 
fa.sdriating than solitaire. Last fall a fiction story of mine 
.i.u the Satu,rda11 b."vcn'iti111:,0:1-! 1 'The Two ·Martimm/ was ho 

Aflturated with QS7'. lingo that, I think, most of the active 
members of A.R.R,L. wrote in a:;kipg "hence the QRM. 
t think you had better put me down as an anl.atetir farmer 
living on !he banks of the Farmington in company with a 
p.e-risonal f\.vdro-el.edri~ outfit who::,.e commutator ripple i~ 
re.a<lable for 51) miles." 

Louis F. Lanman, Jr., ~xplains that the crystal oven 
described in his artide was the last of ,i series of four. The 
first three failed to fill the bill. It is now used in the twenty
sixth transmitter which Lauman ha.s built for himself since 
he first a,•qtiired an amateur t.irket in 1927. The present rig 
has an 852 in the final stage with room on the rack for a 
204-A, The idea of the oven, he says, was taken from 
WlMK's. 
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Duplex Phone on 56 Mc. 
A Portable "Five-Meter" Transmitter Using Pentode Modulators; Further Notes 

on 56-Mc. Experiment 

By Ross A. Hull, Associate Editor 

T HE more we "monkev" with 56-mc. ap
p~mtus, the firmer docs our conviction 
become that it' all has a valuable and 

eomplctely practicable application in the field of 
ordinary amateur radio communication. During 
the last few weeks we have been engaged in 
56-mc. experimental contact 

wus planned that the new transmitter should be~, 
eompauion to the small receiver described iu the 
.July QST and equally suited for operation in re
mote spots It had to be small, relatively light, 
completely reliable, operative from low power and 
at the same time immune from the jolts and vibra-

tion it would certainly receive 
over periods totalling many 
,bvs. In the work there have 
hcendisappointments (enough 
of them to keep our enthusi
a.~m within reasonable limits), 
hut the ease with which reli
able shoi·t-haul phone commu-
11ic:1tion is maintained with 
rudimentary equipment and 
v('ry low power is u constant 
source of dt'light. Of course, 
as ,rn have stated, there is 

In one town we knotl' about. sc.t·en or 
eight members of un ucti1.'e radio 
club converse nightly and at great 
length on a 1:ariety of subjects. Their 
total pon•t~r con.tumption must he of 
the order of four or /it•c kilowatts and 
their local .. rag--che1.dng" (on the 
3500-kc. band) must reach the far 
corners of the glob1~. Imagine tt•hat 
pou:er 'U.'ou.ld be sat•ed and 1-l-'11at 
1videsprea'1 interference •would be 
at•oided if these fellows operated on 
the 56 .. mc. band! It can be done -
and we think it will. 

in being moved from one oper
ating location to the next. The 
complete unit is to he detailed 
later in this article. Funda
mentally, it consists of a low
powered push-pull oscillator, 
plate-modulated by :i, pair 
of pentodes in parallel. In the 
first experiments, the trans
mitter was supplied with plate 
power by a small dynamotor 
driven from the car hatterv. 

reallv nothing new about it. 
"Fi,;e-meter'; communication has been known 
for manv years and doubtless some of it has 
been quite· reliable. But, speaking generally, it 
has been a thing of the laboratory characterized 
hv trickv rirn1its and 
r~uch iu· need of deli
cate handling. To-day, 
we believe, 56-mc. 
working is ready to be 
hauled out of the bb
orntory by amateurs 
who can visualize its 
worth ltud to be in
stalled as oue more 
special ,tool in the am
nteur communication 
factorv. 

-Editor. 

With the 300 volts availabie, 
a respectable output could be obtained and a 
series of tests was immediately planned. During 
the construction of the transmitter, George 
Grammer had rigged up an experimental 

Last month a series 
of receiving tests were 
run with the receiver in 
an automobile and the 
transmitter at Head
quarters. 8ince the last 
(J,'iT was put safely to 
bed, experimental work 

A COMPANION FOR THE SUPER-REGENERATIVE 
RECEIVER: THE COMPLETE 56-MC. TRANSMITTER 

super-regenerative 
receiver, and with 
this completing the 
foursome it was onlv a 
matter of minutes be
fore two-wav commu
nication w~s estab
lished. This, of course, 
proved to he of tre
mendous advantage in 
the conduct of tests. 
Rapid changescouldbe 
made at both stations 
and reported on at all 
times, whereas in the 
past it had been neces
sary for the automobile 
ere~· t.o return to the 
office or to telephone 
from some town in or-

Ordinarily, this unit is mounted on top of tlie receiver 
and bolted to it. 

has been resumed with the idea of checking up 
on "two-way" communication and investigating 
the possibilities of "duplex." To permit this, a 
seeond transmitter and receiver were needed. Be
cnuse an automobile had proved so convenient for 
"range'." tests and the comparison of locations, it 
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der to exchange notes. 
At this stage, several trips were made in the car 

to points sh: or seven miles from the home trans
mitter. Because of the non-existence of amateur 
mobile licenses, transmission could be attempted 
only with the car stationary. Completely satisfac
tory signals were received from it, however, and 
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no particular effort was required at the office sta
t.ion to retrieve the signal at each stop. The low 
power and small antenna of the automobile sta
tion appeared to be offset by the larger receiving 
antenna at the office, with the result that simi
ln.rly satisfactory signals were received at both 
stations. In transmitting over undulating countrv 
it, was soon found that from locations in pr;
nounced valleys the signal from the car dropped 
as abruptly as the signals received in it, whereas 
the climb to a point on the crest of even a diminu
tive hill immediately provided better signals at 
both ends of the link. 

;Ju8t as soon as the effectiveness of both installa
tions had been shown, an attempt was made to 
work "duplex." This involved setting one trans
rnitter near the 513-mc. end of the band and the 
uther near the 60-mc. end. Surprisingly, the inter
ference in both receivers from their companion 
transmitters proved to be negligible. The only 
"snag'' was severe interference in the automobile 
receiver from sparking at the brushes·of the plate 
supply dynamotor. Experiment with our particu
lar machine soon led us to decide on rearrange
ment of the transmitter to allow operation from 
batteries. But even with the handicap of the dyna
motor interference, duplex working was readily 
possible over distances up to a couple of miles.Not 
a few hours of "chewing the fat" passed before we 
could get used to the novelty of conversing with 
the office from some hack road as effectively as if 

MINUS THE OUTER SHELL 
The transmitter unit fitted with Type '47 modulators 

we had had a connection through the telephone 
exchange. George Grammer, who operated the 
''office" station hour after hour, showed evidence 
of inexhaustible patience through it all. 

During this period we had planned a trip to 
Round Hill and Cape Cod where, we knew, some 
56-mc. activity was to be found. Paul Hendricks 
uf Round Hill had lately been visiting Hartford, 
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and tales of our 56-mc. stunts had gone back with 
him. On the day after our arrival at Round Hill, 
we drove over to Wianno (on Cape Cod) where 
we found, at Mr. E. C. Crossett's famed WlCCZ, 
11 fine 56-mc. outfit all ready to shoot. In that 
"Ham's Heaven'' (which fairly bristles with 
86l's, 849's and the like) John Dyer had arranged 
ii push-pull oscillator with Type '52's modulated 
with a pair of 849's. In addition, he had built up a 
couple of super-regenerative receivers for the 
same band. Needless to sny, the day was spent 
driving over that corner of the Cape checking and 
rechecking his signals. Strangely, the flat-wooded 
country of the Cape did not come up to our ex
pectations. We had hoped that it would be almost 
ideal for the work but found instead that in every 
small valley and in the heavily wooded parts 
signals dropped sadly. Finding that the signals 
from WlCCZ dropped behind the noise "back
ground" at, about 15 miles, we decided that flat 
country was not necessu rily good for .56-mc. tin.less 
hoth transmitter and receiver antennas projected 
well above houses and trees. 

On the return trip to Round Hill that evening, 
we held a continuous watch for W1CCZ while 
,John Dyer kept the transmitter on the air. 
Though we have no definite information, wc 
imagine that .lohn must only now be recovering 
from the effects of that three-hour talking bout. 
His signals, maximum strength for the first 12 
miles, dropped irregularly from then on. At about 
17 miles they sank out completely. From this 
point to New Bedford the road was particularly 
jammed with tourist traffic, and even if there had 
been signals they would surely have been 
drowned in the ignition QRM. On arriving at 
Round Hill (ahout 37 air miles from Wianno and 
half across water) we heard nothing of W 1 CCZ 
with the car parked outside the radio shack. 
Having a sneaking suspicion that the signals 
1,1.mply must have been flitting by overhead, we 
rigged the receiver indoors and hitched it to the 
standard 8500-kc. antenna at WIAXV - and 
Presto! WlCCZ was there full blast, still talking 
but very hoarse. After telling him this via 3500-kc. 
phone, we then proceeded to work him "duplex" 
with 3500 kc. one way and 56,000 kc. the other. 
Because of the limited distance and poor condi
tions, WlCCZ's 56-rnc. stuff was eonsiderably 
better than his transmission on 3.5 me. Further 
tests the next morning showed that the height of 
the receiving antenna was quite critical. With 
anything lower thart about 80 feet there were 
absolutely no signals. With the antennas higher 
than about .50 feet, the signals could be heard and 
read across the room. All of which i.<1 just a check 
on one of the few things we do know about 56-mc. 
work -that though it is not essential to ''sec" 
the transmitter in order to receive from it,' the 
intervention of large objects (particularly' the 
earth itself) is certain to play havoc with the 
signals. Experiment since the return to Hartford 
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has been concerned chiefly with the modification 
of the transmitter for battery operation (so to 
avoid the interference from sparking dynamotor 
brushes) aud the checking of its performance 
at amateur stations around the town. As now 
operated, the four tubes of the transmitter 
draw 45 ma. :it 135 volts rmd its perform
ance naturally suffers by comparison with that 
of the higher-powered installations. Neverthe
less, it still is capable of putting a fat signal 
across town even when four or five miles of odd 
houses block the view. In cases where it is not 
necessary to depend upon battery pbte supply, 
it is obviously poor economy not to take power 
from the mains. It is only natural that the higher
powered version (operating at :300 volts) should 
be easier to handle and capable of producing a 
better signal. Because of this, we will describe the 
set as it was originally used, then mentioning 
those alterations which were made to allow the 
outfit to. work satisfactorily with a battery plate 
supply. 

From the illustrations, it will be seen that the 
transmitter has a somewhat similar appearance 
to the super-regenerative receiver described in 
last month's QST. This is becaUBe the chassis of 
both units are almost identical. The onlv differ
ence in the transmitter frame is that the base 
plate is 9 inches instead of 8 inches from front to 
rear. The idea in making the chassis similar, of 
course, was to permit both transmitter and 
receiver to occupy similarly small metal boxes. 

In planning the transmitter, we decided to 
depart as little as possible from normal practice so 
as to be able to demonstrate just how conven
tional and how simple a 56-mc. transmitter can 
be. We could have branched off into some dizzy 
unusual.circuits and we could have made an at
tempt to incorporate a handful of unusual ideas. 
Such a course probably would not have resulted 
in any worthwhile improvement in performance, 
however. 

In view of t,he splendid results which had been 
obtained with a modulated self-excited oscillator, 
we could see no reason for introducing the com
plications of an oscillator-amplifier system at this 
stage of; the game~- particularly in view of the 
desirability of eonserving space. We did think, 
though, 1that a departure from the conventional 
modulator practice could be made with advan
tage. Experiment soon showed that pentodes in 
place of triodes as modulators would allow the UBe 
of a dec~mt microphone without a speeeh ampli
fier tube, and that they would give us a reason
ably high percentage of modulation without 
dropping lower the already very low oscillator 
plat~. voltage. 

Arter considerable experiment, Type '71-A 
tubes wl)re decided upon for the oscillator and 
Type '47 pentodes for the modulator. For the 
oscillator, the now famed "TNT" (fixed-tune 
grid) circuit was used with apparently complete 
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FIG. 1. - THE COMPLETE ClRCUlT OF THE 56• 
MC. TRANSMITTER 

C1 - Type 406B 25-platc Cardwell receit•ing condenser 
with stator .,plit und plates rernored to gh•e 5 
stator and 4 rotor plates in each section. 

Rt - 50,000-ohm Electrad wire.wound resistor. 
R,, R,- 2-ohm fixed filament resistors for Type '47 

modulators: 12-ohm resistors for 'r~pe '33 modtt,,, 
lator.c;. 

L1 - 5 turns 1 inch inside diameter of 1/s .. inch diameter 
copper tubing or wire. 

Li, L:;. - One turn each 3;,i .. inch diameter of similar 
conductor .. 

l.,4- - 7 turns spaced 1/s inch of 22 d.s.c. «•ire on ½-inch 
bakelite tube. Adjustment of turns and spacing 
may be necessary. 

R.F:C. -35 turns of 30 gauge d.s.c. wire on former 5/16-
inch diameter. Turns spaced approximately 
twice diameter of wire. 

M.T.-Microphone transformer made from old audio 
transformer with primary remot•ed. New primary 
of 300 turns of JO.gauge d •. ,.c. wire. A split pri• 
mary of 600 turns would serve for double-button 
type microphone. 

CH. - Type 244 Silt•er-Marshall choke. Any similar 
choke rated at l50 ma., 20 to JO henrys, would be 
suitable. 

V1 to V,-See text. 

satisfaction. To the amateur who has read James 
Lamb's article in the July QST, no further details 
of it will be necessary other than that contained 
under Fig. 1. For the modulator, the conventional 
practice is followed. The only point of interest is 
in the necessary connection of the auxiliary grids 
to t,he plate supply side of the speech choke. 
Operating at 300 volts, these tubes are somewhat 
overloaded. This has not proved harmful, how
ever, particularly when the control grids are 
slightly overbiased. It woµld be an advantage, 
possibly, to provide an auxiliary grid voltage 
lower than the plate voltage instead of depending 
on high control-grid bias to limit the plate current. 
This method was avoided in the present instance 
simply because of the complications it would have 
incurred. An examination of the characteristics_of 
t,he Type '47 shows that.at a plate voltage of 300, 
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with a control-grid bias of 20, the two tubes are 
capable of giving approximately 60 per cent 
modulation of the output of two Type '71 
operated at the same plate voltage and with a 
plate current of approximately 80 ma. These are 
the conditions under which the tubes were oper
ated. They are far from those specified by the 
tube makers, of course, but 
they have not resulted in 
any tube fatalities to date. 

speech choke at the right front; the grid leak on 
the left side and the three control switches on the 
front panel. The switches serve to open or close 
the filament, microphone and plate circuits. The 
remainder of the panel, as can be Sf)en in other 
photographs, is devoted exclusively to the small 
0- to 200-ma. meter which reads the total plate 

current of the four tubes. 
Yaxley fittings arc used 

for the supply leads - of 
which there are just four. 
Pour-wire shielded cable has 
been fitted in place of the 
usual Yaxlev cable. Obvi
ously the ·<lriginal cable 
could be used instead. 

The metal cases for both 
transmitter and receiver 
were made up to permit 
satisfactory suspension of 
the units in an automobile 
or airplane. They are, of 
course, unnecessary for most 
amateur work and since the 
details of their construction 
are made evident in the 
illustrations it is unneces
sary to describe them. In 
operation, the two units 
are screwed together - the 
transmitter on top of the 
receiver - and the whole 
suspended with rubber 
st.raps. 

in view of t,he similarity 
of the chassis of this trans
mitter and the super-re
generative receiver, little 
need be said about it. As in 
the receiver, the radio-fre
quency components and 
wiring nre all abpve the 
base, with the audio appa
ratus below. In the illustra-· 
tions it will be s('en that the 
two tubes of the oscillator 
are immediately behind the 
panel and mounted in ordi
nary tube sockets. Behind 
them is the split-stator con
denser made up from a Type 
406B Cardwell. As modified, 
it has five stator plates and 
four rotor plates- in each 
section. It is so mounted in 
aluminum angles that the 
shaft runs laterally. A slot 
in the end of the shaft a.nd 
a hole in the ·' can " allow 
the condenser to he set 
with a screwdriver. Behind 
the condenser and mounted 
directly on its terminals 
with lugs is the tank induc-

THE R.F. COMPONENTS AND MODU• 
LATOR TUBES: A PLAN VIEW OF THE 

TRANSMITTER 

In operation, the . trans
mitter is just about the 
acme of simplicity. It has 
been dismantled and set up 
scores of times under all 

tance. The feeders or antenna are coupled to it 
inductively with the aid of a split two-turn coil 
mounted on insulators. The particular insulators 
used were of lsolantite. G. R. sockets, through 
brass angles mounted on these insulators, serve 
as recept:iteles for plugs on the feeder or antenna 
leads. Two three-quarter-inch holes in the "can" 
allow for their passage. Because of their height 
and the limited space, the modulator tubes fit in 
sub-panel sockets of the type used on broadcast 
receivers. The sockets are available in most radio 
st.ores. The radio frequency choke, described 

, under Fig. 1, is mounted under the tank condenser 
-- above the base. The only remaining apparatus 
on top of the base is the fixed-tune grid coil. It is 
wound on a piece of %-inch bakelite tubing 
supported with machine screws. 

On the underside of the base, the arrangement 
becomes somewhat haphazard. Reference to the 
photograph will show the supply cable connector 
plate at the left top corner; the microphone trans
former between the two modulator sockets_; the 
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sorts of conditions and has 
yet to fail to put out signals of reasonably 
decent quality. Plate voltage (depending on the 
condition of the dynamotor batteries) has varied 
from 200 to 300 without seriously unfavorable 
consequences at the receiving end. The one 
important point in first setting up the outfit is to 
adjust the grid coil so that the point of minimum 
plate current (as the tank condenser is varied) 
occurs at the desired working frequency. Then, 
in adjusting for maximum out-put with the an
tenna, it is merely necessary to tune the tank 
condenser cm:cfully until the plate current flips 
up to a Hndden peak. The ordinary antenna or 
feeder meters would not respond to the very small 
currents to be expected in this case. 

In order that the oscillator will provide a 
suitable plate load for the modulators, it is nec
essary t,hat the plate ·c•urrent. of the oscillators be 
somewhere in the region of 80 ma. Adjustment of 
the grid-leak resistance or of the antenna coupling 
may be necessary to bring the plate current to the 
right value. 
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It is perhaps unnecessary to say that any well
filtered plate supply of about 300 volts is suitable 
for the transmitter. It is essential, of course, that 
the supply apparatus be capable of a continuous 
load of about 140 ma. 

Because the antenna problem for 56 me. was so 
t.horoughly outlined last month, it is unnecessary 
t.o do more than describe the 
small affair used on the en.r. 
In the work, the Fet was 
slung behind the front seut 
of the sedan and feeders 
were run through the win
dow to a quarter wave cop
per rod mounted nu the 
spare tir~ on the front fen
der. This antenna, of course, 
was operated against t.he 
frame of the car as ground 
and was, therefore, ''cur
rent" fed. This necessitated 
half-wave feeders with one 
eonnected to the antenna 
and the other to t.he frame 
of the car. The ar.rangement 
is shown' in Fig- 2. The pro-• 
eedure ih determinin_g the 
correct length of antenna 
involvf'4'l;the mm of the same 
old formula, 

Length (feet) 
,168,00U 

l<'req. i_kc. l 

percentage of modulation is obtained similar to 
that with the larger tubes. 

The onlv essential alterations necessary to ob
tain these· working conditions are to ch:{nge the 
values of the filament resistors R,, [{3 and to 
ri>duce the modulator bias. In some cases an 
adjustment of the oscillator g1·id leak may be 

necessary, but we found that 
50.000 ohms gave satisfac
tion with both types of os
dllator tubes. 

As a microphone for most 
of the work we used an 
ordinary single-button type. 
Since the speech quality ob
tained from the transmitter 
will he directly dependent 
on the quality of the micro
phone output we can only 
suggest the use of the best 
possible microphone of 
medium output. Because of 
t.he high sensitivity of the 
pentode modulators it is 
actually possible to use a 
double-button microphone 
driving them directly. At 
least, we were able to do this 
with one good microphone 
available in the laboratory. 
It is possible that other 
types ( with lower output) 
would be quite unsuitable. 

And now for the modifi
cations for buttery opera
tion. To ,limit running eosts 
it was decided to use not 
more than 135 volts of plate 
supply. Experiment at this 

RESERVED FOR THE AUDIO CIRCUITS 
AND POWER SUPPLY WIRING: THE 

UNDER.SIDE OF THE CHASSIS 

An ordinary hand micro
phone was used with this 
transmitter chiefly because 
of its poor respox'ise to ex
traneous noises "on loca
tion." Also, it proved suit

voltage showed the superiority of the almost for
gotten 201-A's for the work. Their obvious com
pauious ,as modulators were Type '33 pentodes. 
Their normal plate current is 14 ma. at this vol
tage with 13.5 volts negative bias. \'\'ith the two 
of them in parallel, u suitable plate load for them 
is obtained when the oscillators arc t.uking 35 mu. 
at the same voltage, Under these <'.onditions, a 

f:z wove feedors 

FIG. 2 -' ONE ANTENNA SYSTEM USED ON THE 
AUTOMOBILE 

Each feeder wire is 7 feet 6 inches long; the antenna 
exactly 4 feet. 
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able for Mn version to a ,; f<'rench type" hand-set. 
,Just as soon ns duplex working was shown to 
be practical, we rigged up the lmnd-1:let shown in 
the cover illustration on this issue. The single 
receiver, borrowed from a head-set, is mounted 
with u metal bracket to the handle of the old 
hand microphone. The thing not only looks but 
works just like the recent A. T. & T. product! 

And again, in elosing, it might be as well to say 
that the idea in writing this has been merely to 
present a simple practical piece of apparatus which 
has performed with satisfaction under a variety of 
operating conditions. It is not necessarily ideal 
in any respect. Technically it is, perhaps, a crud
itv. It has merit, however, in that it works. 

·Whoa! But there is a warning before we go. 
Whilst a transmitter of this type can be operated 
at a licensed station without special dispensation, 
it cannot be operated as a portable transmitter 
without a license for portable operation. Even 
this license does not allow transmission from a 
moving automobile. Mobile operation of a port
able amatem transmitter is illegal. 
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Getting Ready for the Frequency 
Measurement Tests 

Frequency Meter Suggestions-S. F. Transmission Schedules 

PREPARATIONS for the Frequency Meas
urement Tests, scheduled for the month of 
October and announced in July QST, are 

going on apace. Official transmitting stations are 
being selected, Department of Commerce Moni
toring Stations have signified their willingness to 
cooperate, an<l simple regulations for the contest 
are being worked out with the coiiperation of all 
concerned. Complete details of the tests will be 
published in subsequent issues of ().ST, well in 
advance of the tests, so that every amateur will 
have that information in plenty of time. But the 
information will be of little use to those who are 
unprepared to use it. The way to he prepared is 
to build a frequency meter, if you do not already 
have one, calibrate it from standard frequency 
transmi'lsions as many times as you possibly can 
and use it at every opportunity; because precision 
and accuracy in making measurements improves 
with practice. Repefl.ted checking of the meter's 
calibration will reveal any bad habits it may have, 
too, and allow them to be corrected before the 
time of the tests arrives. 

The following references contain complete in
formation on the construction, calibration and use 
of frequency meters of the type that .will he en
tirely adequate for the tests. Decide on a model 
that is to your taste - and go to it. 

Q8T: "The High-C Heterodyne Frequency 
Meter," Nov., 1929; "Bringing Frequency Meas
urement Up To Date," Sept;, 1930; "The Dyna
tron Frequency Meter,'' Oct., 1930; "WlMK's 
Dynatron Frequency Meter,'' Feb., .1931; and 
"A Combined Dynatron Frequency Meter and 
Monitor," May, 1931. 

Urrdio A.matcur'.~ Handbook, Seventh and 
J<Jighth EdWons: Chapter VI, '' Frequency Meters 
and Monitors." 

\Vhen the meter is built, choose a convenient 
s.f. transmission and make the first calibration. 
Here are the schedules for August and September: 

DATES 01> TRANSMISSION 

Aug. 7, Friday BB 

Aug. 8, Saturday 
Aug. 9, Sunday 
Aug. 14, Friday 

Aug. 16, Sunday 

Aug. 21, Friday 
Aug. 23, Sunday 
Aug. 28, Friday 
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B 
A 
BX 
(' 

BB 
B 
A 
BB 
C 
C 
C 
A 

WlXP 
W\JXAN 
W6XI~ 
W6XK 
W\JXAN 
W6XK 
WlXP 
W9XAN 
W9XAN 
W6XK 
W6XK 
WlXP 
WlXP 

B W9XAN 
B W6XK 

Sept. 4, Friday BB WIXP 
ll W9XAN 
A W6XK 

Sept. 5, Saturday BX W6XK 
Sept. 6, Sunday C W9XAN 
Sept,. 11, Friday BB W6XK 

B \VIXP 
A W9XAN 

Sept. 13, Sunday BB WOXAN 
(' .,' W6XK 

Sept. 18, J'riday C W6XK 
Sept. 20, Sunday C WIXP 
Sept. 25, Friday A WlXP 

ll W9XAN 
B W6XK 

STANDAlW FREQUENCY SCHEDULES 

/<'riday Evenings 
Sch,itule and PreQuency 

Time 

Frw.ay and Sunday Afternoons 
Sokedule and F'requenc11 

Time 
{p.m.) ,1. fJ (p.m.) BB C 

kc. 
8:00 3500 
8:08 3550 
8:16 !{600 
8:24 8700 
8:32 13800 
8:40 !.lOOO 
8:48 4000 

kc. 
7000 4:00 
7100 4:08 
7200 4,:1{) 
7300 4:24 

4:32 

8a.turdau 111 nrnino 
Schedi,/e and Frequency 

'1.'irne 
(a.m.) BX 

kc. 
4:00 7000 
·1:08 7100 
4:16 7'..'00 
4:24 7300 

kc. k". 
7000 14,000 
7100 14,100 
7200 J.4,200 
7300 14,300 

14,400 

The time specified in the schedules is local 
B/andard time at the transmitting station. \VlXP 
uses Eastern Standard Time, W9XAN, Central 
Standard Time, and W6XK, Pacific Standard 
Time. Schedule BB tmnsmitted hv WlXP iR 
intended particularly for Europed~ amateurs 
nnd starts nt 2100 G.C.T. Schedule BX is 
transmitted especially for amateurs in Oceania 
and the l<'ar FJast. It is transmitted starting at, 
1200 G.C.T. by W6XK. Reports on these 
special schedules are particularly desired, not 
only from overseas hams hut from those in the 
Americas. 

Although t,he frequencies of the transmitting 
stations arc not guaranteed as to accuracy, every 
effort is made to keep to within 0.01 %, of the an
nounced frequencies. 'rhe frequency st,andanls 
arc calibrated against the National Frequency 
Standard. Frequent checks on the transmissions 

(Contin·ued on page 46i 
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A Companionable Portable Receiver 
By Robert 0. Brooke, W9CH * 

T ~IS article is a description of a mighty 
interesting little set that has bef'Jl knock
ing around the Dakota Division for some 

time. QST prints several stories each year con
cerning varieties of portable equipment and they 
constitute an interesting record of development 
in this branch of amateur radio. The ultimate is 
never reached, of course, yet the unit described 
in this article cumes rathe~ dose to claiming the 
award for versatility and performance in sets of 
its class. This receiver's history is full of refine
ments, !i.lthough during the past few months not 
a change has been made. Therefore, this story is 
written, for the approval of the gang, whether 
sea-going, traveling, vacationing or just regular 
stay~at-home bra,;s-pounding ham,;. 

Numerous stations owe this midget a debt of 
gratitude. U. has been instrumental in getting 
many a new man on the air. lt is always ready 
and available when a brass pounder in distress 
calls and wants to borrow the portable to cali
brate hi.s new receiver's coils. to make his xtal 
work, niaybe to help him hunt ;iown some bother
some QRN, or again just to listen to his modula
tion or check his wave. One of the old timers 
about town has termed it ·'a life saver, a radio 
inspector, and a Bureau of Standards, all in one." 

As a car set it does wonders. All types of signals 
may be copied easily when using phones and a 
small amplifier makes these signals capable of 
driving-a loud speaker. , 

Here·is a summary of its capabilities: 
1. Portable - Requires but a corner of a 

suitcase. Ready for operation with anything for 
an aerial. 

2. Battery Life - Operates satisfactorily on 
less than 35-ma. filament current. 'With normal 
use the "A" battery lasts in excess of three 
months. The '·B" · and "C" batteries last 
indefinitely. 

3. Sensitivity - \Vhen used with a good an
tenna foreign DX is heard easily and loudspeaker 
volume is obtained on local amateur, police, and 
broaJ.ca::;t stations. The noise-to-signal ratio is so 
low th:J,t stations barely readable on large re
ceivers may be copied easily. 

4. Operation - The set, covers a frequency 
range of approximately 18 me. to 000 kc. and may 
be used as a station receiver. a car receiver. an 
interference hunter, a monitor, or a vacuum-tube 
oscillator. 

This receiver was originally designed and built 
by the writer about two years ago, when he had 
rather serious intentions of going back to sea. 
As usual, the ancient file of ()ST was thoroughly 

* 3848 Harriet Ave., Minneapolis, Minn. 

August, 1931, 

gone over. The result was a set using Type '99 
tubes, capacity regeneration <·ontrol, a single 
tuning condenser, and coils for only the amateur 
bands. The performance of this receiver was 
quite satisfaetory with the exception of a few 
kinks such as short battery life, microphonic 
'99's, limited band coverage, and changes in 
tuning with regeneration adjustment. \Vith the 
advent of the Type '30 two-volt tube the rccdwr 
was completely redesigned and the present set 
described in this article evolved. 

The recdver is entirely sdf contained in an 
aluminum box measuring 5" x 6" x 9". Two Type 
'30 tubes are used with filaments in series in a 
eonventional regenerative circuit with one stage 
of audio. 8ix coils are required to cover the fre
quency range of from 17,640 to 600 kc. 

CONSTRUCTION 

Before beginning to outline the constructional 
details, let me digress a bit on the importance of 
C'are and attention to those details in the early 
stages of construction. A neat looking finished 

THE PORTABLE RECEIVER WITH ITS COILS 
In spite of its small siv, - the can is but ,; by 6 by 9 

inches - it is completely self-contained and has a good 
'~sock .. " The large dial is for tuning the regeneration con.
trol being to its right above the filament switch and phone 
jack. The plug-in coil mounting, band-setting condenser 
knob, and antenna .. ground binding pasts are mounted on 
the left side of the box. 

job is dependent to a great extent upon the care 
taken in building the cabinet and mounting the 
various parts. A good workman is usually a 
cautious workman. Good tools save time and 
labor. Engraving if available costs little and 
often adds that finishing touch. l\Iake old parts 
look like new before putting them into a new 
tmit. Use nickel plated screws when working on 
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aluminum. In wiring be careful of frayed ends 
and mc::18ily soldered connections. Clean the 
soldering ir~n on a piece of cloth each time it is 
used. If an insulation end becomes frayed from 
heat it may be put back in shape easily by running 
resin from resin core solder over it with a hot 
iron. The use of "push-back" wire makes wiring 
easy since the insulation pushes back from the 
end, doing away with the necesbity for skinning 
the insulation. Audio and d.c. leads may be 
cabled. 

In designing the receiver a great deal of atten
tion was given to the fact that rapid coil change 
was important. It was thought undebirable to 
mount the coils on the inbide of the can as the 
physical structure of the box makes the use of a 
hinged or loose fitting cover impractfoal. It 
might have been mounted on top of the box but 
access to the interior then would have been 
difllcult. The cover could have b('(!n made plug 
in, by using a plug and socket arrangement.; that 
is, by fitting plugs to each corner of the top and 
then reaming out the corm·r holes in the box for 
ihe plugs to fit into. But this 
is rather unsatisfactory from 
the standpoint of rugged con
struction although it has its 
points if the equipment is to 
be used for station work or as 
a monitor. The final decision 
was the left-hand side of the 
box where the coil is readily 
accr,ssible and easily shielded. 

against the possibility of a ground or high capac
ity' to ground. The jack and regeneration poten
tiometer are insulated from the panel with in
sulating washers. The switches, condense1'S, and 
rheostat are mounted directly on the panel. The 
switches are insulated in themselves and the 
condensers and rheostat are grounded on one 
side in the circuit. 

The coil socket is a UY-type Pilot or Eby with 
the soldering lugs bent down. It is first mounted 
on a square piece of J,s-inch bakelite with holes 
drilled just large enough for the lugs to slip 
through. Then this unit is mounted on the metal 
panel, the panel having holes to correspond with 
those in the bakelite except that they are reamed 
to % inch to provide plenty of clearance for the 
lugs. The connections are to the lugs from the 
inside of the cabinet and a f,i-inch piece of spa
getti tubing is slipped over each to insulate the 
connection. 

The "A" and "B" batteries are mounted on 
the opposite 1,ide of the box from the coil socket. 
This side is left free to slide out when the battery 

wires are disconnected, pro
viding another means of ac
cess to the interior besides 
that from the top. It also fa
cilitates the easy changing of 
batteries. The batteries are 
clamped to the side with 
brass strip lacquered black. 
The "C" battery is mounted 
directly on the base 1mder
ne,ath the " B" battery. This 
battery is not remov~d with 
the others as it is rarely 
necessary to replace it. 

The Alcoa al~inum can 
comes knocked down and its 
various pieces are satin dip 
finished. Since this finish is 
rather soft and porous, show
ing dirt and scars very easily, 
it is removed with medium 
r,i,eel wool and oil. The finish 
thus obtained is hard and 
easily cleaned. Rubber feet, 
such as those sold by five
and ten-cent stores, are used 
on t.he bottom of the box. 
They are mounted by drilling 
a small hole in each corner 
of the bottom, and after in
serting the nail portion of the 
rubber foot it is bent over 
sharply with a hammer. 

While on the subject of 
the aluminum box it wilf be 
well to mention that special 
care must be taken to avoid 
noise caused by the various 
sections of the box making 
poor contact. In this set a 
common ground lead bonds 
all sides. The corner pieces 
on the coil end only are 
squeezed in a vice before as

A TOP VIEW OF THE SET WITH ITS sembly, making them fit so 
COVER REMOVED ~ 

A handy tool for work
ing aluminum or bakelite 

snugly t,hat, they must be 
hammered into place. 

The batteries are held in place by clamps 
<lt the rear end. The filament rheostat and 
binding posts for connecting external bat
teries are "' the ,·ight. Other components de
scribed in the text are readily recogni,:able. 

The r.f. chokes are stan
dard Aero chokes with the 
e,ases removed. The units 

were found in the good old junk box and had 
been put there either because they were open or 
noisy. In this type of choke after a few soldered 
connections to the lugs they often become open 
due to breakage or poor connections of t,he coil 
leads to the lugs. Upon opening the first choke 
it was a pleasant surprise to find a beautiful look
ing coil, wound like a honeycomb coil and already 

panels is the ½'' to J-Ji'' tapered reamer, ob
tainable at most hardware stores. This little tool 
saves the expense of a number of drills as it 
quickly and easily reams to size any hole over Ji 
of an inch. Holes are cut with this reamer for all 
the binding posts, condensers, jacks and switches. 
The binding posts are set clear through the panel 
onto a strip of eighth-inch bakelite, insuring 
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doped to prevent unraveling. The coil was left on 
the bakelite core and connections were made di
rectly to the coil leads. 

A midget battery switch is mounted in the back 
of the cabinet for use in cutting off the internal 
"B" battery when an external battery is used. 
An external 45-volt "B" battery is rarely called 
for but_by using one the signal strength will be 
increased slightly. A double-pole switch could be 
used to cut off both the internal filament and 
plate supplies at once. 

The use of both capacity and inductive antenna 
coupling makes possible the shifting of dead spots 
and experimental work on different types of 
antennas. 

'l'HE PLUG-IN COILS 

The cbils are wound on five-prong tube bases 
with No. 20 d.c.c. wire. The only coil that re
quires special discussion is the long-wave coil 
shown in Fig. 2. This coil is wound on hard rubber 
tubing of a size to fit tightly over the tube base. 
The tubing is 3 inches long and is bolted to the 
base with 4/36 brass machine screws. The 
"natural'' range of this coil and its associated 
variable tuning condensers is approximately 2000 
to 1200 kc.However, this range is brought to a 
frequency of slightly under fi00 kc. by the intro
duction of fixed capacities. Four 50-µµfd. Aerovox 
fixed condensers just fit nicely inside the coil. 
The taps from these condensers are brought out· 
on top of the coil to three switch points mounted 
in a small piece of h1-inch bakelite, glued and 
pinned into the fop portion of the hard rubber. 
tube. Two of these condensers are in parallel with 
the ot,her l,wo brought out to switch points 
separately. Two switch arms make possible any 

• combination of these capacities as also shown in 
Fig. 2. 'J.'he tickler coil is wound to go just out 
of oscillation on the minimum setting of the 
regeneration control when minimum capacity is 
across the eircuit. 

The coils are made moisture proof and strong 
mechani_cally with several coats of collodion. 

COIL DATA 
Freq. liange. No. Turn• 

!kc.) Lt Lo L, 

A 17,640 9680 2 6 6 
B 9680 6250 3 11 10 
(J 7000 :!945 4 18 14 
D 42()0 2725 6 28 15 
E al55 1765 10 50 16 
F' 2000 600 10 8(}!< 18 

* Shunted by fixed capacities as shown in Fig. 2. 

Clear lacquer is also good and probably has less 
tendency to peel off. The coils are lettered as to 
frequency or wavelength values before the collo
dion is applied. Avy good non-conducting ink 
does nicely and furnishes an easy method of 
quickly picking the correct coil. The ticklers are 
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scramble-wound and are fixed inside the tube 
bases with collodion. They are wound on the 
finger tips, tied with white thread, and then 
formed and mounted to the interior of the base. 
Considerable change in frequency and oscillation 
may be had by varying the coupling of the tickler 

,t,.t, ,Int. 

C, 

-c+ 
. •l•l':L 

V 

~ ~~,~ 
Bf A+ Ad 
...__,!';..._.-.,, 
F'OR EXTERNAL BATTER I ES 

FIG. I-SCHEMATIC CIRCUIT OF THE 
PORTABLE RECEIVER 

Li, L,, La- See coil table and text. 
Ct - Small fixed antenna coupling condenser. 
Ct - 5-plate midget tuning condenser. 
C, -13-plate band-setting midget condenser. 
C,- 50-µµfd. mica grid condenser. 
C, - .002-1,fd. mica plate by-pass condenser. 
C, - S•µfd, by-pass condenser. 
R, - IO-megohm grid leak. 
R, - JO- or 50-ohm filament rheostat. 
R1 - 1.00,0Q0 .. ahm variable regeneration control resistor. 
RFC - Radio-frequency chokes: see text. 
Af,-r- "'Hedgehog" I-to•3 audio transformer. 
VT- Type '30 2-volt tubes. 
A - 4.S·<•olt "C" battery for filament supply. 
B- Snu.tll 22.5-volt ''B,, battery. 
C-3-volt "C" buttery. 
•~Grounds'' indicate connections to aluminum shield. 

inside the base before permanently fastening it in 
place. The antenna coils are in some instances 
mounted inside the base, especially if no room is 
to be found on the outside for them. The coil 
table given will serve as a guide hut the figures 
may require slight modification since e,i, h set has 
its own characteristics and the coils for it may 
differ considerably. 

Little will be said about the adjustment of this 
receiver because the operation is similar to that 
of any set. It will be well to mention, for eco
nomical reasons, that the filament current should 
be adjusted to a minimum. The t,ubes operate 
with no noticeable decrease in signal strength 
with a current of but 35 ma. \Vith this drain the 
batteries seem never to wear out. 

Several very bothersome cases of interference 
have been hunted down and located to within ten 
feet with the aid of this receiver and five feet of 
aerial. Two of these cases were in large buildings 
where the source of the disturbance could not be 
seen. The set was carried about the halls, the 
location of the interference determined, and then 
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an investigation conducted to discover the cause 
and its remedy. 

At, home the set performs many duties. Trans
mitter key leads are arranged on the bed for 
remote control operation. Every night the re
ceiver reposes there, too, and many a local or 
foreign QSO is made in the wee hours of t.he 
morning when it's too cold to get out of bed, even 
to qSO an Aussie or Zedder. As a monitor it per
forms nicely with a shield slipped over the coil 
end of the can. It, sometimes runs for hours on 
the police st,ations. Being connected with a broad
casting station, the writer listens in, as much as 
possible to his station's programs. Late at night 
it is mighty handy to be able to tune in without 
waking the family, not to mention the neighbors. 

A few rather interesting incidents have made 
the ownership of this portable very much worth 
while. The owner of an expensive and powerful 
amateur station once made a friendly wager with 
the author. He was a man who consistently 
boasted of hiR terrible receiving location. He had 

FIG. 2-SCHEMATIC 
TLLUSTRATION OF 
CONNECTWNS FOR 

LONG-WAVE COlL 
Small fixed condensers 

of 50-µµfd. capacity each 
are mounted ,u.<ithin the 
coil form and connected 
to a tap su,itch a.s shoum 
in one of the photographs. 

tried every receiver ever mentioned in QST and 
at the time was using a push-pull screen-grid r.f. 
and push-pull detector arrangement that was 
giving him good results on foreign contacts. His 
wager was that a foreign QSO could not be made 
with his station if the portable were used for re
ceiving. Needless to say, this would not be related 
if the test had not been successful. Five minutes 
after putting the set down on the operating table 
and attaching the aerial, a Brazilian was raised 
and a half-hour QSO ensued. Not, content with 
one foreign contact, the evening was spent in 
making several more. · 

In another instance, at a Naval Reserve meet
ing, the station's receivf'.r batteries went dead 
about the time they were to keep their schedule 
with the net control station. The portable saved 
the day by being along in its owner's car; and 
when called upon to pinch-hit, it did that-·-and 
operated several pairs of phones besides. 

Another time, the writer was on a business trip 
and stopped at a brother amateur's to keep a 
schedule with the home station, A satisfactory 
QSO was impossible with the station's more. elab
orate screen grid receiver, due to severe interfer
ence and static, so the trusty midget was called 
upon and a 100% QSO was carried out. 
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Rocky Mountain Division Convention 
Hotel Argonaut, Denver, Colorado, August 

21st-22nd 

THE Associated Radio Operators of Denver as 
sponsors of this annual convention cordially 

extend an invitation to all radio amateurs t~ 
attend our affair. 

A good program has been prepared and the 
committee is working hard to make this conven
tion the most interesting one of all. 

Our new director, Mr. Andrews, is giving his 
full coiiperation and A.R.R.L. headquarters 
is sending E. L. Battey, Assistant Communica
tions Manager, as its representative. 

Further information may he obtained from 
Artie D. Davis, 2459 So. Sherman St., Denver, 
CoJo. . , 

Midwest Division Convention 
(Upper Missouri Valley) Sioux City, Iowa, 

August 28th-29th 

H UR_RAH!. fell?ws. , ~ye~body is excited in 
, this section. The In-State Amateur Radio 
Club will.be the host at this the first real A.R.R.L. 
divisional convention to be held in this part of 
the country, and a royal good time is assured to 
all delegates. Full information will be mailed 
to all members of the League, but get everybody 
to talk about it over the air and let's boost-up 
this section - we can do it, too. In the meantime 
drop a note to Richard W. Pitner, W9FZO, 514 
20th St., Sioux Cit,y, Iowa, and tell him you will 
be there. 

Midwest Division Convention 
Kansas Section, Topeka, Kansas., September 

5th-6th 

QNCE again the Kaw Valley Radio Club has 
the pleasure of extending a cordial invita

tion to all amateurs in Kansas and neighboring 
states to attend their convention to be held at 
Topeka, September 5th aud tith, Frank K. 
Tiffany, Senretary, •117 \'\rest Seventh St .. To
peka, Kans., would appreciate hearing from those 
expecting to attend. · 

Pacific Division Convention 
(12th Annual) 

Hotel Clift, San Francisco, Calif., 
September 5th-6th 

Auspices: As.~ociated Radio Amateurs 
of San Francisco. George W. Mesher, 
Sec'y, 2949 Sacramento St., San Fran
cisco, Calif. 
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The Standard Frequency Transmitter 
at WIXP 

A Combination Medium- and High-Power Set for Exact Transmission* 

In Two Parts-Part I 

By Paul S. Hendrickst WIAXV-WIXP** 

T HE transmission. of standard frequency 
signals previous to .Tanuary, 1931, was 
carried on at the Round Hill Research 

Laboratoi'ies of the Massachusetts Institute of 
Technology, in collaboration with the A.R.R.L., 
by means of both self-excited and oscillator-am
plifier type transmitters. 
More lately, in order to 

The transm1ss1on of standard frequency sig
nals over a period of several years with power 
outputs of 200 to 400 watts showed that, they are 
generally received with excellent signal strength 
anywhere in the eastern half of the United 
States and Canada and frequently with good in-

tensity on the West Coast 
of the United States and 

keep up lwith the progress 
being made in the art of 
frequency stability and 
measurement, an improved 
type of oscillator-amplifier 
transmitter has been. de
signed, constructe_d and 
placed in: operation. 

The frequency standard 
which is being 1,1sed by sta
tion WlXP and the method 
by which standard fre
q{xency signals · are trans
mitted has been described 
in a recerit article.1 Briefly, 
the method is to monitor 
the output of a variable 
frequency transmitter by 

This transmitter, although designed 
primarily for precise standard fre• 
quency service, will appeal to ei1ery 
transmitting amateur whether he be a 
high-po«1er lo,w-power or medium• 
power enthusiast: whether he belieVes 
in crystal-controlled or self-controlled 
transmitters; whether his field of activ, 
ity_ is c.w. or phone - for it features 
all and does it well. It should be par, 
ticularly interesting to those tvho ap .. 
preciate ready adaptability combined 
with exactness of adjustment in an 
amateur transmitter, and anyone iuho 
ll<tens to the standard frequency trans
missions of WIXP knows the rapidity 
and exactness with which this stable 
transmitter can be tuned. The unit de .. 
scribed· in Part I is in itself a complete 
75-watt transmitter - in fact, two 
complete 75.-1.vatt transmitters. But 
now to the story. - Editor. 

Canada, and with good con
sistency in foreign countries 
as far away as the Antipo
des. This experience showed 
that iin oscillator-amplifier 
transmitter having an out
put power of 500 watts 
would be satisfactory. Ac
cordingly, a tube having the 
·above rating was adopted 
as the final amplifier and the 
necessary tubes and associ
ated apparatus to precede it 
were selected so as t,o prop
erly excite such an am
plifier. 

adjusting it to zero beat with a known harmonic 
of the IOU-kilocycle standard piezo-electric 
quartz oscillator. Contrary to a somewhat gen
eral belie,f, the transmissions are not directly 
controlled by the piezo standard oscillator be
cause of the difficulties involved in sufficiently 
amplifying such weak harmonics as the thirty
fifth or higher, as would be necessary in this case. 

The present method of adjusting the trans
mitter to :zero beat with known harmonics of the 
standard·permits a much greater accuracy to be 
maintained on the transmissions than ordinarily 
can be employed by observers and therefore direct 
control by the standard has not been considered 
necessary, at least up to the present time, although 
a system of direct pontrol by the frequency stand
ard may be employed at some t.ime in the future. 

* Contribution from the Round Hill Research Division of 
the MassachUBetts lll!ltitute of Technology. 

<oi< Round Hill, South Dartmouth, Mass. 
1 Chinn, ," Standard }'requency Station \VlXP," QBT, 

Jan., 1931. 

August., 1931 

PLANNING THE TRANSMITTER 

The work done with the earlier type trans
mitters indicated a number of things which should 
be taken into consideration when building a 
transmitter for this exacting service. First, the 
system must be very stable so that it will main
tain a constant frequency after having been set 
to the desired value. Second, shielding should he 
employed to protect the controlling oscillator 
from the stray fields of the rest of t,he system. 
Third, there should be at least one stage between 
the controlling oscillator and the output power 
amplifier, to aet. as a buffer to prevent keying. 
and other disturbances from affecting the oscil
lator. Fourth, the adjustments should be as sim
ple as possible in order that, rapid and accurate 
changes in frequency may be made. Fifth, a fine 
adjustment device for the oscillator is essential so 
that its frequency may be maintained easily at 
zero beat with the standard against which it is 
being monitored. Sixth, there should be no fre
quency variation whatever when the transmitter 
is being keyed, otherwise it is not possible to ac-
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curately monitor the signal against the standard 
or t,o permit the user of. the signal to employ it to 
the best advantage. Seventh, it is necessary to 
have the circuits so arranged that they can be 
shifted readily from one to another of the various 
amateur frequency bands. It is also desirable that 
with a given set of coils each tuning circuit should 
eover approximately the same frequency hand 
and that the transmitter should he readily adapt
able to experimental work on any frequency in 
the operating spectrum. 

From these considerations it was decided that 
the transmitter should be built into t,vo entirely 
separate units and have a continuom, frequency 
range including the three amateur bands of 
8500, 7000 and 14,00D kc., on which the standard 
frequency signals are transmitted. The two units 
me termed the "exciter" and the "power am
plifier." 

The exciter unit consists of four stages. The 
first two stages, a crystal oscillator followed by a 
low power amplifier or frequency doubler, are 
used for work other than the scheduled st,an<lard 
frequency transmissions. Following these there 
is a stage which is primarily intended to he a 
variable frequency oscillator but which also may 
be used as an amplifier or a frequency doubler. 
This is followed by a buffer amplifier stage, which 
completes the exciter unit. The second unit con
tains the 500-watt output power amplifier. 
There nre thus .five stages in the complete 
transmitter. 

When the transmitter is operated with the self

plifier on 7000 kc. and t,he remaining three on 
14,000 kc. 

The exciter unit may be used by itself as a 
transmitter having an output of 75 watts. Also, 
the amplifier unit may be excited from any other 
available source of radio frequency power such 
as a transmitter having an output of 50 to 100 
watts. Since the two units are entirely separate, 
except for the transmission line which passes the 
radio frequency excitation to the amplifier, they 
will be described separately. The reader may be 
interested exclusively in the .first unit as a com
plete medium-powered transmitter or in the sec
ond unit as a high-powered output amplifier to 
be added to his present installation. 

MECHANICAL CONSTRUCTION 

The four stages of this exciter are built into 
one unit which measures, overall, 24 inches long, 
21 inches high and 18 inches deep, not including 
the front panel. A general idea of the appearnncc 
and arrangement of the unit may be gathered 
from the photos. The front panel is composed of 
three sections of black bnkelite, each section 
being 2-1 inches long, 7 inches high and ~16-inch 
thick. The three dinls :aeross the center of the 
panel opernte, re1:1pe\;ti~ely (from left to right), 
the variable tank. capaqitors of the crystal oscil
lator, the 75-watt oscillator and the buffer nm
plifier. The dial at the left nbove that of tbe crys
tal oscillator operates the frequency doubler tank 
cnpacitor. The one at the centr,r above !,hat of the 
oscillator operates the fine frrquency adjust

controlled oscilla
tor, that is, when 
the .first two stages 
arc not being used, 
the three stages in 
use are all tuned 
to the operating 
frequency. When 
the transmitter is 
crystal controlled 
to operate in the 
vicinity of 3500 kc. 
all five stages are 
tuned to the same 
frequency. When 
operation is de
sired in the vicin
ity of 7000 kc. the 
crystal oscillator 

THE TRANSMITTER CONSISTS OF TWO SEPARATE 
UNITS 

ment. At the upper 
right hand corner 
of the panel is 
placed a card 
holder on which 
nre noted the dial 
settings for the 
frequencies that 
are used regularly. 
The meters along
the bottom panel 
indicate the plate 
currents of the 
crystal oscillator, 
frequency doubler, 
oscillator and buf
fer amplifier, re
spectively. 

The exciter unit, u.•hich is in itself a complete 754Vatt trans
mitter, is at .the left and the 500-watt sere.en-grid amplifier used for 
the standard frequency transmissions is at the right. 

Photographs courtesy of M. l. T. Photaqraphic Service. 
There are three 

shielding compartments made of 40 mil copper 
sheet. The top and bottom horizontal edges 
are formed by ~1! x 1/2 inch angle brass. The 
outer surface of one side of t,he angle brass is 
soldered to the inside of the copper walls, the 
top and bot.tom pieces of copper being then 
fastened by means of small machine screws to 
the other outer surface of the angle brass. The 
compartment on the left, which houses the crystal 
oscillator and frequency doubler stages, is 18 

remains in the vicinitv of 3500 kc. and either 
the second or third st;ge may be made the fre
quency doubler. Thus, there may be the crystal 
oscillator on 3500 kc. and four amplifier stages on 
7000 kc., or t,he crystal oscillator and first am
plifier may be on 3500 kc. and the remaining three 
amplifiers on 7000 kc. For operation in the vicin
it,y of 14,000 kc. both the second and third stages 
function as frequency doublers. Thus, the crystal 
os~illator will he on 3500 kc., the following am-

20 QST for 



inches deep, 14 inches high and 6 inches wide. 
The midi:lle and right hand compartments, which 
house the oscillator and buffer amplifier stages 
respectively, have the same height and depth as 
the left hand compartment but they are 8 inches 
wide. These compartments occupy the space 
behind the two upper sections of the front panel 
and rest' on a }':'i-inch baseboard of whitewood. 
The baseboard is supported. by a framework of 
1 x 1 inch whitewood 
pieces. This frame
work is finished with 
walnut; stain and 
shellac. · 

is the compartment containing the crystal oscil
lator and frequency doubler stages. The crystal 
oscillator occupies the lower half of the compart
ment and the frequency doubler the upper half. 
The tank inductors, near the center of the com
partment, are placed one above t,he other in 
such a manner that their axes are at right angles. 
They plug into mountings which are supported 
on the side of the compartment. The tank capaci

tors are also located 
one above the other 
but are supported 
from the front panel . 
by means of fiber in
sulating rods. They 
are connected to their 
dials by means of%:
inch diameter fiber 
shafts. 

To prqvideventila
tion for t,he tubes 
which are placed at 
t,he rear of the shield
ing compartments, 
each compartment is 
provid~d with an 
opening near ,the 
bottom 'of the rear 
wall and another at 
the reaf end of the 
t,op cover. A piece of, 
copper screening is " 
placed ,over each 
opening.,Oneofthese 
openings may be 
seen in the cover 
which appears along
side t,he unit in· 1• 

an illustration .. The 

INTERIOR VIEW OF THE EXCITER UNIT 

The oscillator and 
buffer amplifier 
stages, in the middle 
and upper compart
men ts respectively, 
have their tank ca
pacitors at t,he bot
tom of the compart
ments with their 
inductors fastened 
riµ;idlytoand directly 
above them. The 
eapacitors are sup
ported from the bot-

The unit is resting on its left side with the front panel to 
the right. One of the compartment covers, standing at the right, 
illustrata the screened openings that provide ventilation. 
Details of the arrangement of the components are given in the 
text. 

free eirculation: provided by these openings is 
sufficient to prevent the. tubes from running 
abnormally hot when they ate delivering their 
rated output. However, by placing a fan behind 
the opening at the lower rear and-forcing a 
stream of air into the compartment and out 
through ,the top opening, it is possible to run th:e 
tubes even cooler t,han they would normally run 
in the open air. At present this transmitter is 
operated with a small fan to cool just the oscil
lator compartment, the fan motor being provided 
with a rheostat to vary the speed. By properly 
adjusting this rheostat it is possible to keep the 
temperature so constant that there is practically 
no frequency drift.2 When the transmitter is used 
for intermittent communication the filaments are 
left running continually and the fan is controlled 
by a relay which starts and stops it with the 
starting and stopping of the oscillator. In this 
manner the tube temperature is kept practically 
at that established by the heating of the filament. 

The illustration of the unit restinii; on its left 
side with the front panel at the right gives an 
idea of the disposition of the various pieces of 
apparatus within t,he shielding compartments. 
As view~d with the set on its side, at the bottom 

• Hull, "A Medium-Powered Oscillator-Amplifier Trall8-
mitter." QST, March, 1931. 
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tom of the compart
ments by means of fiber posts and are connected 
to the operating dial by means of fiber shafts 
similar to t,hose in the first compartment. The 
oscillator t,ank inductor is mounted so that its 
axis.is at an angle of 45 degrees with the axis 
of the shaft which operates the fine frequency 
adjustment loop. By mounting the latter also 
with its axis at an angle of 45 degrees to its shaft, 
the coupling between the loop and the tank in
,iuctor varies from maximum to minimum while 
the operating dial is rotating over an arc of 180 
degrees. 

The oscillator stage neutralizing capacitor, 
with the grid capacitor plugged across it, is at 
the rear of the central or oscillator compartment, 
with its dial on the outside at the upper rear of 
the compartment. The location of this capacitor 
and its dial at the rear of the compartment is the 
only possible arrangement, which does not unduly 
mix the neutralizing circuit with the rest of the 
circuit or require the complicated mechanical ar
rangement necessary to operate it from the 
front panel, since the fine frequency adjustment 
nontrol occupies the only space that otherwise 
might be available on the front panel. It may 
seem an inconvenient arrangement to have a dial 
a;t the rear, but if a small mirror is fastened just 
behind and above the dial index it may be ob-
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served readily while it is being operated by 
reaching over the top of the unit. 

All of t.he equipment mounted within the com
partments is insulated from the shielding by 
bakelite strip and fiber rod supports. This permits 
the shielding compartments and the low side of 
the circuit to be grounded independently. 

The framework which supports the baseboard 

PANEL VIEW OF THE EXClTER UNIT 
Placing the meters at the bottom of the panel simp1i[ies 

the internal arrangement. From left to right, the lo1.ver 
dials are for tuning the crystal o.fCillator, the 75-wat.t 
oscillator and buffer amplifier stages, The dial at the 
upper left is for tuning the frcqucncy,doubler tank. The 
fine frequency adjustment, essential in the transmission of 
standard frequency signals, is operated by the dial at the 
upper center. Tuning adjustments frequently used a-re 
noted on cards that slip into the holder at the upper right. 

on which the shielding compartments are 
mounted also forms a space underneath the com
partments which is 6½ inches high, 24 inches 
wide, and 18 inches deep. The front of this space 
ii; covE>,red by the lower section of the front panel 
on which are mounted thefourplatcmilliammeterR. 
The rea.r of this space is covered by another panel 
on which are mounted the grid and screen current 
milliammeter jacks and all the binding posts to 
which the power 1:,upply circuits are connected. 
On this panel there u.rc also two pairs of small 
jacks which are connected across the respective 
7.5- and 10-volt filament circuits and into which 
voltmeter curd plugs may be fitted to check the 
filaments. Both sid('s of this space are open in 
order to provide good ventilation for the filament 
resistors and voltage dividers which are located 
there. 

This mechanical arrangement, with the meters, 
jacks, binding posts and resistor units below the 
shielded radio frequency circuits, greatly sim
plifies the wiring of the power supply eircuits 
within the unit. The wires connect directlv from 
the binding po::,'ts on the rear panel to the ·proper 
jacks, resistor units, and meters, and then pass 
through holes in the bottoms of the shield com
J)artments directly to the proper points on the 
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radio frequency circuits. This lack of complicated 
wiring is strikingly evident in the bottom view 
which shows all the. power circuit wiring for the 
four radio frequency stagt's. It is to be noted that 
each grid, screen-grid, and plate supply circuit 
is provided with either an individual meter or a 
meter jack to read the current flowing. Inci
dentally, if the meters were mounted at the top 
of the front panel with jacks also on the front 
panel, as is a common practice, the wiring would 
he much more involved. 

'l'he schematic circuit of the unit, is given in 
Fig. 1. At the left of the diagram there is indi
t·ated the crystal oscillator which employs n 
7.5-watt Type 110 tube. This is followed by the 
amplifier or frequency doubler which also em
ploys a 7.5-wat.t tube., either 'l'ype '10 or Type '6.5. 
These two stage,, are eontained in 11 separate 
shielding compartment but have no shielding be
tween each other. Next comes a stage employing 
a 7.5-watt, Type '52 tube, which is used as an 
amplifier or frequency doubler when the trans
mitter is crystal controlled, or as 1~ Hartley os
cillator when the tralliimitter is self-controlled. 
It is contained in a separate shielding compart
ment. Following this is a:n amplifier stage em
ploying a 75-watt screen~grid tube., Type 'GO, 
which acts as a h"uffer amplifier when the unit 
is used to excite a power amplifier or as the out
put amplifier when the unit is used alone. It also 
is contained in a scparntc shielding compartment. 

THE CRYSTAL OSCILLA'l'OR AND 1''HEQUENCY 

DOUBLER 

The crystal oscillator has its input or grid cir
cuit. fitted with a pnir of smaJI jacks, J; in Fig. 1, 
into which a mounted quartz crystal, CX, is 
plugged. These jacks are mounted on a small 
piece of bakelite which is fastened over an open
ing in the left side of the shielding comp:utment 
and arc of such construction that the plugs which 
fit them mav be inserted from either end. This 
permits the ~1rystal mounting to be plugged into 
the jacks from either the inside or the outside of 
the compartment and gives a choice of two 
operating temperatures for the crystal, as the 
temperature within the compartment is usually 
higher than that of the room outside. The com
partment may be cooled by a fan, however, 
as has been explained. An external temperature 
controlled crystal also cnn be used with the 
unit. 

The stage following the crystal oscillator is ar
ranged so that either a three- or 1.1 four-element 
tube may_ he used, the proper connections for 
the tube selected being made by means of the 
plugs P 1 and Pz. When the stage is used as a 
frequency doubler either type tube may be used 
with about equal output. When the stage is used 
as a straight amplifier it is necessary to use the 
Type '65 screen-grid tube since no neutralizing 
circuit, which would be necessary for the three-
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THE SELF-CONTROLLED OSCILLATOR element tube, is provided. This stage is referred 
to as the frequency doubler, even though it is 
sometimes used as a straight amplifier. 

The tank circuits of both these stages are iden
tical. The inductors L1 and L?. are wound with 
solid No .. 12 enamelled wire such as is generally 
used for antennas. The turns are spaced the di
ameter of the wire and are supported by three 
celluloid strips t_o which the turns are fastened by 
means of cement. The coils are clamped between 
two strips of :J{ 6-inch by 3-fi-inch bakelite. To 
the outside strip are fastened small plugs which 
fit, into jacks that are connected to the circuit. 
These coils are, therefore, readily interchangeable. 
The crystal tank inductor is made plug-in so that 
a large intluctor may be substituted for the nomi
nal 3500°kc. one in case it is desired to use a 
crystal having a fundamental frequency in the 
vicinity df 1750 kc. or some other widely different 

This stage was primarily designed as a variable 
frequency oscillator for use in transmitting the 
standard frequency signals. Since this service re
quires an oscillator which has very good inherent 
frequency stability, the Type '.52 tube was chosen 
because it is 'well adapted to work with a high-G 
type of circuit and because only a small portion 
of its rated output - about 20 to ao percent, 
depending on the operating frequency- is re
quire(! to excite'the stage which follows it: These 
are operating conditions which assist materially 
in obtaining the required frequency stability. 
This stage is referred 'to as the oscillator, although 
it is sometimes used as a straight amplifier or as a 
frequency doubler\ The tank circuit inductors 
(L3).for all frequencies are wound with %-inch 
copper tubing. This was done so that they will 
not heat excessively because of the heavy currents 

value. The doubler 
tank inductor was 
necessarily made in
ter changeable be
causeitmustoperate 
in either the vicinity 
of 3500 or 7000 kc. 
The tuning capaci- · · 
tors C1 arid C2 have a 
maximum of 230 
µµfd. and their plates 
are widely spaced to 
avoid any possibility 
of fiashover. 

•<, 
DBLllt 
61.5V. 

+o +a ~e 
081.R. O• Ul AMI', 
,,_• v (1,t• -+t,.-!, 130V. 
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+a 
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FIG. 1-SCHEMATIC CIRCUIT OF THE EXCITER UNIT 
L1 to L,- See inductor table. 

The coupling be
tween these stages 
consists of a tap on 
the crystal oscilla
tor tank; inductor, 
Li, which connects 
to the grid of the 
succeeding stage 
through the 100-
/tµfd. coupling ca
pacitor, C, •. 

L, - Single close,l turn of ¼•inch copper tubing, 2-inch diameter. See text for details. 
L, - Power amplifier grid or antenna coupling inductor, 6 turns 1/4-inch copper tubing, 

J¾-inch diameter. 
Ci, C,, C, - 230,µµfd., 3000...,olt National Type TM 230 tuning condensers, Crolite insu-

Grid bias for these 
stages is shunt fed 
t,hrough · the radio
frequency chokes F1 

and F,. The plate 
power is series fed 
via the · radio fre
quency chokes F. 
and Fo and across 
the blocking capaci
tors C, and c •. When 
the Type '65 tube is 
used the. screen-grid 
power is supplied 
via the . radio fre
quency , choke F 9, 

across the by-pass 
('9. 
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lation. 
C, - 450,µµfd., same type as above. 
C, to C, - .002-µfd. 5000-volt mica fixed capacitors. 
C,- .001,µfd. receiving type mica fixed capacitor. 
C10- Same as C,. · 
Cu to Cu- Filament by-pass capacitors, .01 µ,fd. mica receiuing type. 
C" - IOO,µµfd. 5000-,,olt fixed mica coupling capacitor. 
C" to C" - .002-µfd. 5000-volt fixed mica coupling capacitor. 
C10 - 15,µµfd. 6000-,,olt neutralizing capacitor, same type as C,. 
C,o- 500-µµfd. 5000-volt fixed mica grid capacitor. Used only when stage is operated as 

self-controlled oscillator. 
F, to Fio- R.f. chokes. Detailed description in Part II. 
R1 - Voltage divider for low-power stages. A, Band C, 5000 ohms each; D, used only with 

2000-volt supply, 20,000 ohms. 
R, - Voltage divider for medium-power stages. A, 25,000 ohms: B and C, 15,000 ohms each: 

D, 5000 ohms. 
R,- .5,ohm, 3.5,amp. filament rheostats, G. R. Type 410. 
R, - .Filament center-tap resistors, 100,ohm Carter Type A,100. 
R,- Main filamem: circuit resistors, .l5,ohm each: Ward-Leonard special type. 
R. - Oscillator stage grid leak, two 20,000-ohm units in series. Used only when stage is op, 

erated as self-controlled o,cillator. 
J1 to Jo - Milliammcter jacks, closed-circuit type. 
J,, J,- G. R. Type 274-J jacks for filament ••oltmetcr connection. 
Jo - Crystal mounting jacks, same as above. 
M, - 0,50 d.c. milliammeter. 
M,- 0-100 d.c. milliammetcr. 
M,, M,- 0,300 d.c. milliammeters. 
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flowing when a large capacitance is used across 
them. lt also makes the inductors quite rigid 
even though they are self supporting. The tank 
capacitor, C3, has a maximum of 450 µµfd. and 
the plates are spaced so that it will not flash over 
at potentials up to 3000 volts. , 

The fine tuning adjustment device, which is 
only necessary when the stage is used as an 
oscillator, consists of a single short-circuited 

IN THE BOTTOM COMPARTMENT ARE THE 
VOLTAGE DIVIDERS, FILAMENT AND CENTER
TAP RESISTORS, AND ALL POWER CIRCUIT 

WIRING FOR THE FOUR STAGES 

turn or ring of Ji-inch copper tubing, 2½ inches 
in diameter, arranged so that t.he coupling to the 
tank circuit inductor may be varied by means of 
a dial on the front panel. The proximity of this 
turn to the tank inductor also is adjustable so 
that the frequency range of t,he fine adjustment 
dial can be made approximately the ,same J'e-
gardless of the operating frequency. This per
mits the signal to he held to zero heat with the 
standard as ensily at the highest as at the lowest 
frequency tmnsmitted. The only loss that this 
met,hod of fine frequency control entails is the 
heat or J2R loss in the short-circuited turn. Since 
its resistance is very low this loss is negligible. 

The circuit of this stage is so arranged that it 
may be converted readily from an oscillator to 
either a straight amplifier or a frequency doubler. 
Because the tube in this stage is a three element 
type, it is necessary to provide a neutralizing 
circuit when it is to be used as a straight, a:mpli
ficr. For this purpose the variable capacitor C.19 
is provided. J t has a maximl.Ull capacitance of 
15 µµfd., with its plates separated sufficiently to 
prevent breakdown at potentials up to 6000 volts. 
This high breakdown rating is necessary because 
the total plate-circuit plus grid-circuit voltage is 
across it,. 

In operation, the stage is first adjusted as a 
Hartley oscillator by finding the proper location 
for the filament tap on La, The grid capacitor 
C,u, which is fitted with plugs to connect it across 
C',., is then removed and the capacitor (;19, in 
conjunction with the part of the tank inductor 
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below the filament tap on L~, forms the neu
tralizing circuit. The stage thus operates as an 
amplifier when the proper excitation is supplied, 
the circuit, being neutralized in the usual manner. 
'.rhe neutralizing circuit need not be adjusted 
when the stage is operating as a doubler, how
ever, and it, does no harm to l!.',ave it connected; 
nor does the small capacitance of (}19 across C20 

affect operation as an oscillator. 'When the stage 
is used as an oscillator it is disconnected from the 
preceding amplifier by removing the plug-in 
coupling capacitor C'16• · 

Grid bias is shunt fed through the choke /1\, 

placed in the preceding shield to avoid possible 
stray coupling with the output circuit of the tube. 
\Vhen the st,age is used as an osdllator its bias is 
obtained from the drop.across a gridleak resistor, 
NG, but when it is used as an ampllfier the bias is 
supplied by batteries and the leak is disconnected. 

THE HUFHm-AMPLIFIER 

A Type '60 screen-grid tube is used as the buffer 
amplifier because it gives sufficient power output 
to excite the 500-watt amplifier and because it is 
self neutralizing. It also works satisfactorily as 
an output power amplifier when the unit is used 
as a 7f>-watt transmitter. This stage is referred to 
as the huffer-a.mplifier although when the unit is 
used alone it becomes the output power amplifier. 

The coupling to the oscillator stage, from which 
this buffer is excited, is by means of the capacitor 
C17, and a tap on the oscillator tank inductor 
Ls. The tank circuit inductors are wound with 
}4-inch diameter copper tubing, even tho11gh 
considerably more power is handled than in the 
tank of the oscillator whose inductors are wound 
with %~inch diameter tubing. This, however, is 
quite satisfactory because the maximum tank 
capacitance is only 230 µµfd,, about, one half of 
that of the oscillator, and consequently the circu
lating current is considerably less. 

The output coupling scheme is such that either 
capacitive or inductive coupling may be used • 
to transfer the radio frequency output to the i.oad 
circuit. This arrangement is indicated at the right 
of the diagram CFig. 1), the connections as shown 
being for inductive coupling. The coupling is made 
capacitive by removing t,he coil LB, replacing 
the jumper ll1 by the coupling capacitor C1s, and 
pladng the taps P~ and P~ in their alternate 
positions. 

E..'CCITER UNIT INDUCTOR SPECIFICATIONS 

No. 12 enamelled solid copper wire is used for 
L1 and Lz. Three-eighth inch copper tubing is 
used for L3 and quarter-inch copper tubing for 
L4. L1 and L, are equipped with G.R. plugs while 

, the copper tubing inductors_ mount on brass 
angles fastened to the tank inductors, the ends of 
the tubing being flattened and drilled for 10/24 
brass machine screws, Wmg nuts facilitate rapid 
changing of these induetors. Corrosion of the 
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copper tubing is prevented by a C<1at, of clear 
lacquer applied immediately after the inductors 
are cleaned and polished. Tap leads are soldered 
to the inductors after the proper positions have 
bt;)en determined experimentally and the free 
ends of these leads are connected to the circuit 
by spring clips. The coil details follow: 

Outsule 
Inductor Freq. Barnt No. Turns Di"am. Length 

L, 3500 kc. 20 2~,~,, 3" 
L, :l.500 kc. ~o 2~i" 3" 

7000 kc. 10 2~•~" l½" 
La ' :!500 kc. 1,5 :3 .!1/' 7" 

7000 kc. 7 3¼" -1,1" 
14,000 kc. :1 3~i11 2½" 

L, :3500 kc. 18 3:}*'' Mi" 
7000 kc. 7 8¾" 8~/4'' 

14,000 kc. 4 :3~-S'' 91." 11 ,.,, ..... 

POWER SUPPLY 

The filaments of all the tubes are lighted from 
a common source which can be either a d.c. 
generator or a 60-cyc[e transformer. A center-
tapped ).'esistor, R4, is provided within the unit so 
that no internal connections need be altered to 
change from one supply to the other. Because the 
filament,s of t,his unit :may be operated from the 
same soµrce whichis supplying tubes that require 
11 volts on the filament, the resistors R. and Ra 
have been provided 'to drop the voltage to 10 and 
7.5 as i$ required· by the 75- and 7.5-watt tubes 
of this unit. 

The high-voltage plate supply for all tubes may 
be obtained from a single source of either rectified 
and filtered alternating current or from a direct 
eurrent generator. Either of these supplies must 
be able to furnish about 300 milliamperes at 2000 
volts. The full 2000 volts is applied directly to 
the Lmffer st.age and to the voltage divider R1, 
from which the oscillator supply of 1500 volts and 
the buffer screen-grid supply of 500 volts are 
obtained. When the crvstal oscillator and fre-
11uency 'doubler stages ~re being used the 2000 
volt.s is also connected to the voltage divider Ri, 
which supplies these stages with the proper 
volfages. These stages also may be operated from 
a separate 500-volt supply by connecting it 
across the voltage divider Ri, and short circuiting 
the section '' D" of R1. 

For the transmission of standard frequency 
signals from this stH.tion the Kenerator supply is 
always used because the regulation of the alter
nating current line is too poor to permit the 
oscillator to be maintained at exactly" zero beat," 
vdth the standard when the reetified and filtered 
supply is used. The motor-generator unit -operates 
from the same supply line but because of its me
chanical inertia the irregularities in voltage are 
smoothed out. 

The grid bias supply for this unit is obtained 
from a group of dry cell '' B" batteries which is 
common to the whole unit. 
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Part fl of this article, which will be published fa 
September QST, will describe in detail the 600-watt 
sc:recn-grid um.plifier of lVl XP's Standard l<'re
qucncy Transmitter, disclo~'ing in/ere.sting and w;e
ju[_,informalion on such things as <i method of 
screen-grid modulation for phone transmission, 
radio frequency chokes, keying methods, and more 
about the reJinemenls· in high-power amplifier de
sign demanded by prccisfon and accuracy. The dope 
is good for lower-powered scfa, too. You will find 
a. lot applicable to your own transmitter problem.~. 
TV atch for it .. .::.. .. EDITOR. · 

Honolulu Convention 
Hawaiian Section, Pacific Division, August 

21st-22nd 

McKINLEY High School's million-dollar 
plant will, be _the headquarters for the 

Hawaiian Section Convention to be held on the 
above dates, under the auspices- of the Radio 
Club of McKinley High School, and the direction 
of L.A. Walworth, SCM for Hawaii. The Chem
istry and Physics instructors have agreed to put 
on some unique stunts in their laboratories. The 
sehool cafe will serve a ham banquet in the spa
cious dining hall. 

Fellow amateurs from everywhere are invited. 
The convention fee will not exceed $2.50 includ
ing the banquet. Over 00% of the Hawaii hams 
were present last year - let's make it 100%, 
fellows. L. A. \Valworth, 2737 Ferdinand Ave., 
Honolulu, T. H. 

'&:- Strays :Js . ~ . 
:3500-kc. DX is picking up in great style. The 

January issue of New Zealand Radio says that 
U. S. hams can be heard in N. Z. any evening on 
this band, and that several have been heard on 
'plione, W6CLE, W9MM, W9AJQ and W6BB 
being identified. Evening in New Zealand corre
sponds of course to the early morning hours in 
this country. 

WGKX suggests a new abbreviation, QRNN, 
meaning man-made i,'tatic, power leaks, etc. The 
difference between QRNN and plain QRN is that 
the former may let up in a short time, while the 
latter, when bad, usually lasts for some hours. 

British 'phone operators will be interested in 
the new Ediswan Type E.S. 75 tube, which is 
practically a counterpart of t.he UV-845. The 
tube has a plate dissipation rating of 75 watts, 
and an undistorted power output of 25 watts. 
The maximum plate voltage is 1250, and the 
amplification faetor is 5. It should be an excellent 
medium-power modulator. 

25 



Adding an Amplifier to the Low-Power 
Transmitter 

By George Grammer; Assistant Technical Editor 

T HE average am11,teur breaks into the game 
with a relatively low-powered transmitter 
as the usual thing - "low power" referring 

to sets using tubes of the '45 or '10 type. Results 
in the way of DX are often surprising considering 
the small amount of energy radiated, but with 
t.he exception of those fortunate few who have 
"ideal" locations most hams, after a year or so 
of low power, look around for something which 
will get them to the far corners of the earth - , 
and to relatively nearby points as well - more 
consistently. In fact, the desire for consistency 
and for the ability to get through under un
favorable conditions is the only real reason for 
going up the power scale. 

Experience has shown that there is a sort, of 
happy medium in this power business - a level 
which is struck when one has an output of the 
order of 100 to 200 watts. Power outputs of this 
order are sufficiently higher than those ordinarily 
obtained from low-power outfits to noticeably 
improve the signal strength at distant points, and, 
conversely, an increase beyond these figmes often 
docs not bring with it a proportionate increase 
in results, considering the rapidity with which 
costs mount when one goes up toward the limit 
of amateur power. 

The transition from low to high power - or 
even to a moderate amount of power - is not 
always easy, especially if we think in terms of the 
'52 as the next step after a Type '10. A '.52 doesn't 
really buckle down to its job unless it has 2000 
or more honest-to-goodness volts on its plate, 
and adequately rated power supply equipment 
for such voltages is likely to make quite a dent· 
in the pocketbook. Since the advent of the '52 
the old ":50-wattcr" (incidentally, the rating is 
now 75 watts) has been forced to take a back 
seat, and with some rea.son., because the '52 is_ a 
better high-frequency tube. Yet the '03~A is riot 
so dusty. itself, as m.any: .ama.teurs using it will 
testify; It will. give quite decent outptit ·on any 
of our three most popular bands, and docs not 
require extremely high plate voltages to do it. 
It is particularly well behaved when used as a 
power amplifier, being comparatively easy to 
excite. 

It is the purpose of this story to describe the 
construction of a power amplifier using a tube of 
the '03-A type, intended to be used with low
power sets which are already giving satisfactory 
results considering the power output. In other 
words, we will assume that the station is already 
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equipped with a transmitter which has good 
frequency st.ability and an output of perhaps 
15 watts or more. That set might just as well be 
used to excite the larger tube; in fact, it is ad
vantageous to do so, as has been pointed out 
previously on these pages, because a properly
excited amplifier gives more power output than a 
stable self-excited oscillator nmning at the same 
input. And by using the scheme cmtlincd in this 
article no changes need be made in the old set. 

Before going any farther we might mention 
that the amplifier pictured herein was built as a 
companion piece to the low-power crystal set 
described in the July issue. It will perform equally 
well, however, with any normal Type 'lO outfit, 
self-excited crystal-controlled or m.o.p.a. 

CONSTRUCTION 

An amplifier of this type is not difficult to 
build, as inspection of the photograph and .Fig. 1 
will show. The terminals marked "input" on the 
diagram are brought out to two binding posts on 
a small bakclite strip at the right-hand side of 
the breadboard, and from them connections are 
made to the oscillator as described later. One of 
these terminals goes directly to the grid post on 
the t,ube socket. The other is connected t,o the 
midpoint of the filament by-pass ·condensers 
through the by-pass condenser (\, and is also 
connected to a radio-frequency choke which 
terminates at a binding post on a small panel on 
the underside of the board at the rear. The grid 
bias for the tube is fed in through this choke. 
The by-pass condensers C2, Ca and C4 are all 
mounted below the board, as are also the two r.f. 
chokes. 

On the output side, condenser (\, the tank 
tuning condenser, is to the left of the tube socket, 
and.behind it is the amplifier plate coil, mounted 
on a pair of porcelain stand-off insulators. The 
neutralizing condenser, C6, is mounted on a 
small piece of bakclite, and is located directly in 
front of the tube socket. The neutralizing ar
rangement is quite conventional. The balancing 
voltage is obtained by bringing the plate volt.age 
in at a point a few turns away from what would 
ordinarily be the· 'low-voltage" end of the tank 
coil, the neutralizing condenser being connected 
between this end of the coil and the grid of the 
tube. This scheme possesses the advantage that 
the tap on the plate coil need carry no r.f. current 
and therefore may be made by an ordinary clip. 

The antenna coupling coil and tuning condenser 
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will vary in size with different antenna systems 
and feeder lengths, and exact specifications are 
therefore impossible. The antenna coil in this 
case is arranged to be swung through an arc near 
the plate coil so that the coupling can be varied. 

The layout is quite straightforward, and in fact 
almost exactly follows the wiring diagram. This 
is one of the advantages of breadboard con
struction_, because parts may be placed in posi
tions to be preferred from a purely electrical 
standpoint. On the other hand there is no valid 
argument against using other types of construc
tion so long as no principles of good practice are 
violated by so doing. In the case of an amplifier 
of this type the principal precaution to be ob
served is to separate the input and output 
circuits to prevent coupling between them, 
and to avoid mounting the plate coil in such a 
way that there is no metal in the intense parts 
of its tield,•i.e., at the ends of the coil. 

COUPLING 

The amplifier as shown in Fig. 1 may be coupled 
to almost ·any type of oscillator or low-power 
amplifier: without the. necessity for any changes 
in the preceding tube <;ircuit. The idea is to use 
inductive coupling bet"ween the stages, and to 
t.une the·input circuit of the amplifier. For this 
purpose the antenna coil and condenser ordinarily 
used wit!/. transmitters are employed. 

Fig. 2 shows how the unit would be coupled to 
a simple Type 'IO Hartley transmitter, for in
:stanee. The part of t,he circuit to the left of the 
terminals marked "input" will be recognized as 
the same as Fig. 1, while the condenser (' and 
inductance L mav· he the coil and condenser 
ordinarily used to· couple the Type 'IO Hartley 
outfit to. t,he antenna. No 
connections are altered in the 
oscillator itS{'lf, nor is any
thing additional connected 
to any p:i,rt of its circuit. 

coil, L, or by adjusting the setting of condenser 
C. In addition, it allows the use of an L-C ratio 
in the grid circuit of the amplifier more favorable 
to correct excitation than might be possible with 
direct coupling. And last but not least, the bias 
voltage may be fed to the grid of the amplifier 
in series with the tuned drcuit, thus greatly 
lessening the work of the grid r.f. choke and 
rPlieving the condenser (\ from withstanding 
any voltage except the bias voltage, which is 
usually well below the insulation capabilities of 
t.he condenser. It will be remembered that in the 
usual form of capacity coupling this condenser 
is at a poin,t of high r.f. voltage in the circuit, 
.and that in series-fed oscillator or amplifier 
circuits it has to stand the plate voltage on the 
preceding tube as well as the hias voltage on the 
amplifier. 

ADJUSTMENTS 

The adjustment and neut,ralization of t.his type 
of amplifier circuit differ in only a few points 
from the procedure followed with other circuits. 
First get the oscillator running on the desired 
frequency and light the filament of the '03-A. 
The grid and plate return circuits of the amplifier 
i,hould he closed; that is, the positive side of the 
"C" hattery and the negative side of the plate 
supply should be connected directly to the 
center-tap of the filament, t.ransformer. The 
amplifier plate supply should be turned off, 
however. The elip on the amplifier t.ank eoil 
should be placed on a turn about a t.hird of the 
way up from the neutralizing condenser end, and 
the latter condenser mav be left at, some random 
Ret.t.ing. · 

Next, set the tap on L at some point which 

Although the use of this 
scheme l:neans one more 
tuning control than is nec-
essarv with the more com
m on· capacity-coupling 
system, it possesses several 
advantages which the latter 
docs not,. First of all, the 
addition I of the amplifier 
requires no ehanges to he 
made in lthe oscillator (or 
preceding amplifier, if the 
set is already an oscillator
amplifier: job), so that this 

THE AMPLIFIER IN TYPICAL BREADBOARD CONSTRUCTION 
The breadboard allows the use of a logical layout, and makes constructional 

work easy. The placing and functions of the i•ariotts parts are explained in the 
text. 

part, of the set can be handled as it always has 
been -- there is nothing new to be learned about 
its operation, as might be t,he case if direct 
coupling .were used. Again, the amplifier excita
t.ion is readily varied by changing the coupling 
between :the oseillator tank and the coupling 
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looks as though it should allow tuning the C-L 
circuit to the same frequency as the oscillator. 
Couple L to the oscillator tank coil, using about 
the same degree of coupling as is ordinarily used 
when tuning the antenna to the oscillator, and 
vary C until resonance is obtained. Resonance 
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will be indicated by a sharp rise in oscillator 
plate current. If it is impossible to hit resonance, 
try the tap on L at different positions until the 
right eombination is found. An amateur with 
even a small amount of transmitting experience 
will have little difficulty in judging the amount 
of inductance required at L to work in the various 

TYPE '03·A 

Input 

r 
+N.V 10 .f..C -C 

FlG. 1. - THE AMPLIFIER CIRCUIT 
C, - 250 µµfd. transmitting condenser. 
C, -- .002 µfd. or larger mica by-pass condenser, 5000, 

volt rating. 
C,-.004µfd. 
c, - .002 µfd. 
Cs - 10fJ..µp.fd. condenser, transmitting type. 
C~- 250--500 µµfd. ••ariable. 
L1 - 3500 kc. - 12 turns of ¼•inch copper tubing, 5,inch 

diameter. 
7000 kc. - .l2 turns of ~4-lnch copper tubing, 2½· 

inch diameter. 
14,000 kc. - 5 turns of ¼•inch copper tubing, 2½• 

inch diameter. 
All three coils made with turns spaced to make total 

length 4\/2 inches. 
L, - 7 turns of ¼•inch copper tuqing, 2½-inch diameter. 
RFC- •'Compromise'' chokes, consisting of a three-inch 

winding of No. 32 d.s.c. on half-inch form. 
MA- 0-SOO d.c. milliammeter. 
RFA- 0-4 thermo-couple ammeter. 

hands. Once the resonance point is found, loosen 
the coupling between the two coils, making 
simultaneous small adjustments to C to keep the 
tuning right, until the oscillator is drawing about 
the same plate current as when working into the 
antenna. If the coupling is too loose to make 
the oscillator draw normal plate current in the 
beginning, the coupling should be tightened, of 
course. Since this series of adjustments is quite 
likely to affect the frequency of the oscillator to 
some extent, the frequency should be constantly 
checked in a monitor and such readjustments 
made as may be necessary to keep the frequency 
on the same spot. 

At this staie of the game a neon lamp will 
be found helpful. It should be touched to the 
grid of the amplifier t,ube, and should show a 
pronounced glow, indicating that r.f. is getting 
to the tube. 

NEUTRALIZING 

The amplifier tank condenser, (\, should now 
he varied slowly t,hrough its range until the 
amplifier tank circuit is tuned to the same fre
quency ai; the oscillator. Unless the tube is by 
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some accident of adjustment completely neu
tralized, resonance will be indicated by a bright 
glow from the neon lamp when touched to the 
plate end of the tank coil. A flashlight lamp and 
loop of wire coupled to the plate (not neutralizing) 
end of the tank coil will also make a satisfactory 
resonance indicator. Parenthetically, in making 
neutralizing adjustments it is always well to 
avoid coupling the resonance indicator to the 
neutralizing circuit itself. The slight amount of 
detuning introduced is enough to throw the 
neutralizing off when the resonance indicator is 
removed. 

The neutralizing process is next followed 
through as usual; that is, (:',, is varied until a 
point is found where there is no indication of r.f. 
on the amplifier plate tank for any setting of C1• 

This, by the way, should be done with the an
tenna or feeders disconnected from the amplifier, 
because it is within range of possibility that the 
antenna circuit could be near enough to resonance 
to take power from the amplifier tank and thus 
give some misleading results. 
· Since adjustment of the neutralizing condenser 
may affect, to some extent the tuning of the ampli
fier grid circuit, note _should be made of the 
reading of the oscillator'plate meter to make sure 
that the D-C circuit is taking load properly. If the 
plate current has changed during the neutralizing 
process, condenser C should be readjusted to 
bring it back to normal. 

It is well to remark at this point that when 
using series feed on the plate· and neutralizing 
as sho\\'Il in the diagrams the capacity· of con
denser C, is of some importance. If C2 is too small 
it, may be impossible to secure complete neu
tralization. Some experiments have indicated 
that unless C'2 is at least .002 µfd. complete 
neutralization is difficult, if not impossible, at the 
frequencies ordinarily used by amateurs. It is 
best to make it plenty large, providing the con
denser is non-inductive. The ordinary mica 
blocking condensers are satisfactory in this 
respect, but beware of wound paper condensers. 
The mica condensers are the better bet to hold 
up under the plate voltage, so t.hat few will be 
tempted to use paper condensers. Under some 
conditions there may be apparent neutralization 
when the plate supply circuit is open but it may 
be impossible to completely neutralize with the 
plate eircuit closed. (Incidentally, the plate 
circuit is not really closed, even though all the 
connections have been made, unless the filaments 
of the rectifier tubes are lighted.) In such a case 
the only remedy is to use a larger condenser at 
C2, since the plate circuit is closed under actual 
working conditions - the conditions for which 
we neutralize. 

Once the amplifier is neutralized the final 
adjustments·. may be made to the grid circuit. 
In general it is best to use as much inductance 
and. 'as little capacity as possible in the circuit 
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formed by CJ and L, in order to build up the 
highest possible voltage on the amplifier grid. 
The higher the exciting voltage the greater will 
be the output, within limits, and the better will 
be the efficiency. The clip on L should be so 
placed that there will be just enough of C in the 
circuit to allow tuning in and out of resonance on 
both sides. Finally, after getting the L-C ratio 
properly. adjusted, re-check the neutralizing. 
The set is then ready to go. 

The bias voltage for the '03-A should be 
approximately 90 volts. This is sufficient to cut 
off plate current completely when the excitation 
is remov~d, even though with a nominal "1000-
volt" plate supply the actual voltage may build 
up to 1400 or so when no plate current is drawn. 

The plate condenser, C1, should be set as nearly 
as possible to resonance before excitat,ion is 
applied; otherwise the plate current is likely to 
he abnormally high. The resonance point can be 
gauged with fair accuracy during the neutralizing 
adjustments. Excitation should then be applied 
and final adjustment of (\ made for minimum 
plate current. Usually this will be somewhere 
hetween 20 and 50 milliamperes. The antenna 
may theO: be coupled and tuned in the usual way 
until the tube draws rated plate current, and the 
set is ready for regular use. Slight readjustments 
all the way through may result in somewhat 
better output. 

Although the process of getting tuned up may 
look rather formidable on paper, the difficulties 
a,re reallY, less than might appear, provided no 
unanticipated troubles are encountered. There 
should be none of the$c if the amplifier is properly 
neutralized. 

TYPE ()!-4 

on the '03-A the plate current will cut off com
pletely whenever the key in the oscillator circuit 
is open, so that the keying is positive with this 
system. This method of keying is particularly 
recommended if the exciting tube is itself an 
amplifier, such for instance as the Type '10 tube 
in the transmitter described in July QST. It was 
used in testing this outfit and seemed to be free 
from clicks and thumps, even though no thump 
filter was used on the small set. It cannot be 
guaranteed to work out that way in all cases, 
however. 

lf in keying the exciting tube, as described 
above, the plate current of the amplifier does not 
go to zero each time the key is opened, it is a 
fairly certain indication that the amplifier is not 
properly neutralized. This happened to us in the 
preliminary testing and led t,o the conclusions 
about the amplifier plate by-pass condenser 
capacity mentioned previously. Complete neu
tralization effected a permanent cure. 

OUTPUT 

The output obtainable will be determined 
largely by the amount of excitation supplied to 
the grid of the amplifier and f,he accuracy of 
tuning. Some tests were made with a dummy 
antenna and it was found that outputs as high 
as 150 watts on 3500 and 7000 kc. with 1000 volts 
on t,he plate could be obtained without unduly 
"pushing" tbe tube. The input was roughly :Z:!5 
watts. On 14,000 kc. the efficiency drops off some
what, but it is not at all difficult to get 100 watts 
or so.Jfhese outputs were obtained with inputs 
to t,he preceding tube of t,he order of 25 to 30 

watts-quite rea
Ronable for a Type 
'10 tube -- so that 
they represent noth
ing abnormal. 

The key may oc
eupy any of the or
dinary ~positions 
usually assigned to 
keying. If the ex
citing tube is u self
controlled oscillator 
and the .key is in the 
center tap of the 
amplifier tbe oscilla,'... 
t.or frequency may 
shift somewhat as 
the key i~ opened or 
closed. Should this 
be annoying the key 
may be: removed 
from the ,center tap 

FIG. 2 - HOW THE AMPLIFIER IS COUPLED TO THE 
PRECEDING TUBE 

If the amplifier is 
to be used following 
t.he set described in 
,July QST, coupling 
coils to be plugged 
into the antenna coil 
socket, may be made 
approximately as fol
lows: For 3500 kc., 
10 turns of No. 14 
antenna 11ire on a 
2~2-inch bakelite 

In this case a Hartlev oscillator is assumed to be supplying 
excitation to the amplifier .. A tuned circuit is used in the grid 
circuit of the am.plifier, and is coupled inductively to the oscilla .. 
tor. Any other type of oscillator or low-power amplifier may be 
coupled in the same manner. 

tube, spaced approx
imately 1/16 inch between turns; for 7000 kc., 5 
turns with 3/16-inch spacing; for 14,000 kc., 3 
t,urns with half-inch spacing. These are neces
sarily smaller than the corresponding plate coils 
for the Type '10 amplifier because of the com
paratively large input capacity of the '03-A. Some 
experimenting with coil sizes may be beneficial. 
In general, the greater the inductance the better 

and placed in the amplifier negative high voltage 
lead. Either of these systems presupposes tbat 
the oscillator is to run continuously. 

With the oscillator running continuously an 
undesirable slow drift of frequency may be en
countered. The oscillator itself may have given 
no trouble in this respect when keyed previously, 
so that the obvious thing to do in such a case is to 
key the osr.illator as before. With 90 volts bias 
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Why Not Frequency Tripling? 
By Boyd Phelps, W2BP * 

FOR those desiring powerful 14-megacycle 
crystal-controlled signals with a minimum 
of stages it is recommended they try a 

4700-kc. (63-meter) crystal followed by a single 
tripling stage instead of the customary two 
doublers. Tripling may have been overlooked by 
amateurs but almost as good efficiency can be 
obtained (35%) as with doubling (45%), the 
plate circuit being out of resonance with the grid 
in either case. · 

If the recommended changes in radiophone 
frequencies become effective this suggestion may 
be useful for a large number of c.w. men now 
having crystals in the 3900- to 4000-kc. band that 
may be ground a bit more, or for phone men who 
will find their crystal tank circuit "'111 easily 
cover the 4000- to 4700-kc. range to work in 
either band with a crystal in that range or the 
;moo- to 4000-kc. on the 14,150- to 14,250-kc. 
phone band by tripling from a crystal in the 
4700-kc. range. Somewhere around 4000 kc. is 
where crystals give their maximum power but 
the thin crystals for 7000 kc. are quite fragile 
and should not be forced to give much power. 
In our experience, 4700-kc. crystals have been 

. regularly used with a 211-D oscillator drawing 
150 milliamperes at 400 volts and delivering about 
35 watts, exciting a buffer-tripler '52 stage giving 
about the same output on 14-mc. - which is 
ample to excite a husky final stage. 

Old warnings about frequency doubling in the 
final stage ~if a transmitter hold for tripling and 
there is especially likely to be radiated consid
er1;-ble fundamental frequency power with Zepp, 
third harmonic, or other radiating systems having 
a wire ¾-wavelength long that would tend to 
inc:ease the strength of the 4700-kc. signal, 
which would not be in any amateur band. A 
straight final amplifier between the tripler and 
antenna, as in doubling, should always be used 
and of course gives much greater output. 

For those desiring to lap down their own 
crystals the following dimensions are given as a 
guide. A micrometer, a piece of broken auto
mobile glass, some valve grinding compound, 
water, a rag, and a Handbook or back issues of 
(JST are needed. One flat side of the blank should 
be left untouched for reference and the thickness 
kept the same within .0002" variation all over. 

These figures are only for the X-cmt (thick
cut, Gurie-cut, perpendicular-cut, etc.) crystals. 
If the blank is of the Y-cut its thickness already 
is about .0192'' at 4000 kc. and perhaps had better 
not be ground more unless you are experienced. 

* Box 2-17, Hicksville, L. I., N. Y, 

30 

Before going on the air, more precise measure
ments of the resulting frequency should be made 
by means of a monitor or heterodyne frequency 
meter calibrated from standard frequency 
transmissions. Here are the figures: 

Fundamental 
Frequency, kc. 

3900 
4000 
4666.6 
4716.7 
4750 
4800 

Biifety Triples 
to (kc.) 

14,000 
14,150.1 
14,250 
14,400 

Thickne.,s 
(inches) 

.0289 
.0282 
.0242 
.0239 
.0237 
.0235 

Adjusting a tripler stage is no more complicated 
than adjusting a doubler and is simpler than a 
straight amplifier because it does not need to be 
neutralized. The tank circuit is tuned to three 
times the frequency of the grid excitation and 
resonance may be noted· by various means such 
as a radio frequency tank drcuit ammeter, grid 
milliammeter in following stage, plate rnilliam
meter in following stage etc. The last method 
involves only a plate meter which would no doubt 
be used in any case. 

Amateurs working on only 3500 and 7000 kc. 
with a crystal controlled transmitter that lacks 
space for two doublers may find the above sug
gestions useful in extending their working range 
to 14,000 kc., for tripling makes this possible 
with the same tube line-up and one additional 
crystal. Let us hope it helps to improve a few 
si~nals on this band. · 

Adding an Amplifier to the Low-Power 
Transmitter 

(Continued from page !e/J) 

will be the operation. With this transmitter the 
antenna condenser should be shunted directly 
across the coupling coil and connections made as 
shown in Fig. 2. The r.f. ammeter may be cut out 
of t,he circuit or short-circuited. It should never be 
left in the closed circuit formed by the coupling 
coil and antenna condenser. This is almost sure 
to result in burn-out of the meter. It may, how
ever, be placed in series with the grid of the ampli
fier tube provided the r.f. grid current does not 
exceed the range of the meter. It is best to use a 
shunt across it in preliminary testing. 

& Strgys :I\ 
Seen by W80K on a sign in his town: "Blank 

Battery & Magneto Co. Amateurs Rewound.". 
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What Is This Thing Called Decibel? 
An Amateur View of the Transmission Unit 

By James L. McLaughlin* and James J. Lamb; Technical Editor 

NYONE who makes a practice of at least 
sklmming through the technical literature 

of radio cannot have escaped noticing the 
increasingly frequent 00currence of "db" pep
pering its pages. Once pretty much restricted to 
papers and articles involving only telephony and 
broadcasting, it is now quite usual to find "db" 
popping ,up in technical stories which have little 
or no connection with wire telephony and often 
having but incidental relationship with telephony 
of any kind. Comparisons of the relative strengths 
of c.w: signals and the directivity of antennas, for 
instance, are surprisingly satisfying and meaning
ful when described simply in terms of decibels. 
And when something becomes satisfying and 
meaningful for the description of c.w. signals and 
the relative merits of antennas it ber.omes pronto 
one of those things th1;1,t amateurs welcome to 
their circle and must needs adopt. True enough, 
amateurs in considerable numbers do have a 
friendly working acquaintance with the db; and 
its appearance in <jST's pages is by this time no 
novelty.1 But it must be acknowledged that an 
aroma of mystery and the undeserved •taint of 
"too_ technical" have become attached to the 
poor decibel, seriously handicapping its whole
hearted adoption by many who have genuine use 
for it as a simplification in the handling of things 
radio - especially in the amateur field. !fence 
this little story; an attempt to do right by our 
little decibel and send it on its merry way to 
popularity with the ham of the Rpecies. 

HOW THE DB CAME TO BE 

So far we have not so much as intimated what 
the family origin of our subject might be. For 
purposes of getting acquainted this matter is, of 
course, of imme importance, even though we 
know that the origins of elect,rical measuring 
units are soon forgotten in the process of putting 
them to work on practical problems. \Vitness the 
general apceptance of the volt, the ampere, the 
watt, the ohm, as practical yardsticks for our 
radio measurements, with never a thought t.o 
t,heir fundamental derivation. In fact, they have 
for us an almost physical reality -- just as pints 
and quarts have to folks in other lines of more or 
less scientific endeavor. And so it is with the deci-

* Aviation Radio Station, Inc., 29 West 57th St., New 
York City., 

1 Particularly" Some More About the Family," Chamber
lain, QST, July, 1928; and subsequent articles ou volume 
level indicators, directive antennas, etc. 
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bel. To hear those of f,he inner circle glibly bandy 
•' db up'~ and '' db down" is to marvel at the fa
cility with which we technical people can take 
terms that have nothing more solid than abstract 
mathematical ratios as their basis and adopt them 
as genuine realities. That is what we have done 
with every one of our electrical terms (who 
doesn't think of a 75-watter as having genuine 
physical dimensions'() and that is what we cannot 
help but do with the der.ibel. For just as the ohm 
is based on nothing more real than a mathemati
cal ratio between volts and amperes, so the decibel 
is based on a,mathematical ratio between power 
values. It differs slightly from other ratios in 
that it is logarithmic, which may seem discourag
ing but shouldn't, and it ar.tually has a genuine 
physical meaning not possessed by most electrical 
units of measurement; it places power ratio and 
sound sensation as detected bv the ear on a com
mon basis. \Ve "hear logarithmically"; our ears 
do not detect. equal steps of loudness for equal 
steps in the power of sound but detect equal 
steps in a scale of loudness more nearly as equal 
steps in a logarithmic sr.ale of sound power ratios. 
All of which may appear somewhat far-fetched 
and remote from the measurement of signal 
strengths and of antenna efficiencies until- we 
recollect, that amateur systems of communication 
invariably introduce the ear as the final piece of 
equipment.: and that unqualified measurements in 
terms of volts, amperes, watts, and such do not tit 
the peculiarities of our personal listening apparatus. 

WHEN IT STARTED 

]n the early development of telephony, a sys
tematfo relationship of electrical power ratio to 
sound sensation soon became necessarv. To the 
telephone engineer, and to the radio e;;gineer as 
well, sound is a commodity to be transformed and 
transported from producer to consumer through a 
transmitting medium. In the earlv davs of elec
trical communication the medium ·was ~ssentially 
a circuit of wire, but this has been extended more 
lately to include also radio circuits through space. 
Be the circuit wire or spatial, every piece of equip
ment in it between the source and a distant point 
means either a gain or loss in power level which 
must be translated to terms of sound value. Once 
upon a time different values in power level were 
simply but crudely specified as ''a little louder," 
"not so loud,'' and so on - not even so exact as 
our old amateur "R" system of describing signal 
strength. 
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In search for a measuring unit for expressing 
more definitely different, values of power level in 
terms of sound value, the resourceful telephone 
people hit upon the idea of the '' standard cable 
mile." This unit of power ·ratio was equivalent 
to the transmission loss of one mile. of standard 
No. 19 telephone cable having a resistance of 88 
ohms per loop mile and a capacity of .0.54 µfd. per 
mile. Of course telephone engineers could not be 
eternally lugging cumbersome reels of this cable 
around with them, and compact artificial cables 
c~mtaining lumped resistance and capacity were 
used as a necessary convenience. 

Now the "mile" unit had two characteristics, 
one good and the other not so good. The good 
one was that for speech the transmission loss of a 

ENTER THE DECIBEL 

As soon as the "mile" became so obviously 
unsatMactory for the advancing art of electrical 
communication, the ever ingenious telephone 
engineers went gunning for a better unit which 
would not be greatly different in value from the 
old unit at speech frequencies, but which at the 
same time would be distortionless and hence 
more generally useful. This unit was not derived 
by the cut-and-try method which brought about 
the "mile," but originated on a slightly higher 
plane. It was born more through mathematical 
evolution, the process being best shown, perhaps, 
by a general example. • 

Suppose we have a uniform signaling circuit 
(telephone or radio) having a length of n miles 

and suppose that the power at 
,1c0 cv,.,.,,,,. "!...""1.c,;·"'•· ... !' .. the input end of this circuit has 

''°'"I,.i....._r:=:;::::::::;=:::;:::=;::::=5t=~~H~~';'::=4it=:::;::=;=::::;::=:;::::=_i,;"~ a value of P 1• Suppose we next 

:: " " u /,,, . : ~ne:;iy;e f;~!i p~;::r s~:rr~ P~j 
'"°"1---+-+• ......... _ 4:-,...~c+--+---+-+---1--+-+---t_,,~,+-/-+--+--i"'° designate this power value as P 2• 

"""'-. /,,,,- ,, The ratio r of the two power 
"' !-==:l:==:l:===l===:=:=~~;;;:::j:===l==j;::==t:::~t'.::=:\===1;::=:t:==+:=:'"" values is PdP,. Continuing the-... •. ~=~ ~ -· -~ "'"f--+-+--1--+-+-,""~-t--f-:7'f""--t---t--t--t--t-J .. lll process; let us measure the power: iii 
lll t--+--+--+--t--+-+-'-"'t-.:-:..,1!""-/-t-~-t---t--i--t--t-;-J I!· values at successive points each··'' 
II"°" A ,40~ 

;11 B ~.Ai-.. ~ l mile further from the source. 
l!i ,..1---1--+---1--+-+--+.,,c'+----cf-°"c+--+--t--+--+--+--1 20 " The successive power ratios will 
~ /' "'"-.. ~ be found to he r2, r3, r, etc., the 
g',~1--+--+--+-~.--..-jtr=-_-.. __ ~:::=t::+==~:::~:~~,-....::;;;:;,..+:::;,e,.;i:::~::t::::J'; ~ ratfo for a point n miles fr<>m the 
,.. •• ,,, ....,_ • ~ first point being r•. Very clearly, 
~ '" V ,, • i? the power ratio is an exponential 

,. ,,, ..- ""'r-.. function of the length of the 
/" , A ""'-.. •, circuit. Coincidentally, it will be 

'" I found that the soll!ld level is 
ZO -• ;.-w._w,?;.,~1/-~T-'a', ~: 4 directly proportional to the loop 

FIG. 1-THE GRAPHICAL "GAIN" TABLE length of the line and hence to 
the exponential powerratio. Now 
let us put this power ratio in 

CoOrdinates marked "A,. are used {or the .. , ... .\." cu. rve and tho~e marked ''B'' 
go with the "'B" cun1e. Instructions for making up the curves and suggestions 
for their use are gitten in the text. 

the form of a general equation: 
"mile" quite closely represented the smallest 
step on a loudness scale that the ear could detect; 
the bad one was that it had a vicious frequency 
characteristic. It attenuated higher frequencies 
more than it attenuated the lower frequencies. 
It was not distortionless. This was not so serious 
where only "talking" tests had to he made, but 
when it came to making accurate measurements 
at single frequencies the thing became nearly 
meaningless. This was helped somewhat by 
adopting a standard frequency representative of 
Rpeech, this frequency being first chosen as 800 
cycles and later as 1000 cycles. Of course t,here 
was a lot more than this to the first epoch of power 
level measurement history, but t,his abridged 
version will suffice t.o bring us t,o the modern era. 
It does indicate, however., that the development 
of a completely satisfactory unit of power level 
measurement is not something that might occur 
accidentally along about the :37th CQ on a 
crowded Saturday night. 
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P1 
P, =r• 

THIS LOGARITHMIC BUSINESS 

Now what we are after is the value of the ex
ponent n as derived from the ratio of the two 
power values. Recalling what we may have for
gotten about such things, or digging out the old 
"math" book if we can't recall it, we find that 
this exponential relation may he put in logarith-
1nic form, equating the exponent to the other 
terms: 

U) Pi n= g,P, 

We are closer to the working version of the 
thing by this time, except for assigning a numeri
cal value to r in the "log to the base r" part of it. 
Again going back to our school-day "math," we 
re-discover that there are two systems of loga
rithms in general use: The Naperian system in 
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which the base,' designated e, is 2. 71828; and the 
Briggs, decimal, or common, system in which 
the base i!3 an even 10. Both of these systems are 
used for expressing logarithmic power ratios, the 
Naperianl system giving a basic unit called the 
"neper" and the decimal system giving a basic 
unit called the'' bel." Our decibel is a subdivision 
of the latter and the base 10 is therefore the one 
for us. Now our logarithmic power ratio equation 
looks like. this: 

P1 
n = lou,rr.:::-p hels 

2 

Since it happens that the bel is too larµ;e a unit 
for practical work and since the old "mile" unit 
is approximately equivalent to a unit one-tenth 
tfa. size o'.f the bel, we divide the 

Because of the logarithmic character of the 
decibel, successive gains and losses expreEssed in 
db are added algebraically. For instance, suppose 
we have a system containing succei,sively an 
amplifier giving a positive gain of 20 db, a line 
having a negative gain (loss) of 5 db, an im
pedance-matchinµ; network giving a negative gain 
(loss) of 30 db, and ending up with an amplifier 
contributing a positive gain of 10 db. The overall 
gain of the system, from the input of the first 
amplifiertotheoutputoftheterminatingamplifier, 
would be +20db-5db-30db+l0db= -5db. 
This feature in itself contributes considerably 
to the mmplification of power level calculations 
where there are a number of pieces of equipment 
between the input and output terminals of a 

right-hanu side of the above . ., ci,,-,¥r on"""'"·""· "'" 
equation •by one-t,enth and ob- ·;-~-~...._;::i=_=:_=:,=

1
===:=i!t:=~=··'~i~,ii;.~ .. ,,i>,:":. '::;::::;j:l.·l·· ======;=:::-J~"' 

tain the expression for logarith- -, 0 
/ v 

mic power ratio in decibels: " '--'-·:... .. .L~_..L.-1_-L._.;._-1.--1---11--1--+--.-+/-~=--1--.....j 

P1 2 1--1--+--+"":-,,..,+-+---1---1--1-+-+--l-yt.'-l---ll--l---l 
n = 10 lou,rry;~ db " 'I'-.. ./.v G 

The twp power values must be ! ;: ~==t==±==~==j~::::=:t,....;;.,,-.t,,==:t==-1:,="'--= _,,=i-1=v_-:
2
,,,.::=_-=+ .... -==--+:=_-=:i:==-=·j:1--=~-i'"' i 

in the same units (kilowatts, " ' '- _ ,.,. l:,l 
watts, milliwatts, microwatts - ! "' )><"-- A_ \; 
or horse power). lf the ratio of l: 02 1--1---1---11--!---+--+,,,,-,,,.e::+--P......_.,+-+--1--t--·t----+-·, ~ 

~ / '- ~~ the two power values is greater * LJ.-..L..--l--1--.1£-1---1---1--!--~-1.,,.._-+--+-+-t------looo,ll e 
t,han unity there is positive gain ~--~E::f!~ -h--+~~r-1_,-.,.,·Al--l--+--+-+--P,,,...._ci--.-t---t---t--1 ~ 
and if the ratio is less than unity \li "" .;,, "'1 ;;, 

~•~L-L-..L..-J£..-1---l---1---1---ll--!---+--+_.,~i'o..lc-+-+----l ~ 
there is negative gain or loss. A .JV 1 'i-.. 
ratio of jlnity of course gives •02i--.+~ci--1-+-+--1--+---11--1---t--t--t--r'...._cr--1 
zero gain. !/ ,,,,. t--A 1',. 

Sillce it is usually more con- ·00~~1g=::::=:::::'.=:::::=::::~: g· '""q:;;--~ t'ot.rAc~Jd1,. :.~% :t•t:00001 

venicnt to measure voltage or 
eurrent values than it is to meas-
ure the power direcUy, when the 
power is ,proportionate to the square of the cur
rent or voltage, as in a circuit of pure resistance, 

Likewise, 

AR 
n=lO log,rr.::-· db 

l 22R 
11 

=20 log1°h db 

'O l. JiJ,. lb n=2 0U10E l 
-'2 

Strictly these relations hold only so Jong as the 
circuit conditions are the same for the two meas
urements of either current or voltage. As has 
been pointed out in a previous publication• a cor
rection must be applied where the conditions are 
different for the two measurements. This will 
work no hardship in most cases, however, espe
cially w4ere we are concerned with changes in 
power level at only one point in a circuit. This 
will be generally true in amateur problems. 

2 "Notes on Power Measurements in Communication 
Circuits," Crawford, General Radio Experimenter, October, 
1929. 
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FIG. 2 - THE "LOSS" TABLE 

system. Once the gain for each _piece of equipment 
is known, providing the couplings have proper 
characteristics, it, is necessary only to perform a 
simple addition to determine the gain for the 
whole system. 

I'1LIMINATING THE MATH 

Now that we have dutifully traced the mathe
matical evolution of the decibel - we trust it has 
been followed just as dutifully -- the time has 
come to disclose the inevitable short cut which 
eliminates the mathematical computations in
volvinµ; log tables, slide rules, and such. The 
method is graphical and employs another mathe
matical trick. Using "semi-logarithmic" graph 
sheets on which the ordinates form a geometric 
progression while the abscissae form an arith
metical progression, power and current or voltage 
ratios are plotted against db values, the resultant 
curve being a straight line. Figs. 1 and 2 illus
trate such graphical tables covering power ratios 
from one one-millionth to a million with corre
sponding db values of from - (lO t.o +60. They 
also cover voltage or current ratios of from one 
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one-millionth to one million with corresponding 
db values of from -120 to + 120. These ranges 
are adequate for all practical purposes since it is 
quite unusual to encounter gains or losses greater 
than these values. Since the graphical tables 

FW. 3 - A SIMPLE TYPE OF VOLUME CONTROL 
WHICH CAN BE CALIBRATED TO INDICATE 

POWER LEVEL 

R may be a 500,000•ohm potentiometer, prefcrably of 
the "tapered" type gitiing a logarithmic resis~ance v.1. 
knob rotation curve, as explained in the text. R1 is the 
usual cathode bias resistor used with heater type tubes 
and condensers Ct serve as by-passes. 

reproduced here are somewhat small for practical 
work, it is recommended that they be used as 
models for larger ones plotted on graph sheets of 
the semi-logarithmic type, such as Keuffel & 
Esser No. 358-72L. These sheets can be obtained 
in stores that handle draftsman's supplies. The 
preparation is quite simple, consisting only of the 
notation of the co/irdinates and the drawing of the 
diagonal straight lines. It would be less confusing, 
perhaps, if separate sheets were used for ratios 
below 1000 (" A" curve) and over 1000 ("B" 
curve) of Fig. I, and for the ''A" and "B" curves 
of Fig. 2. Then .there would be but one curve on 
each sheet. The following table can be used in 
plotting the points for the curves: 

FOR FIG. 1, "GAIN" 

Power, Ourrent, or Power l!urrent or Y oltaqe 
Voltage Ratio db db 

1 0 0 
10 10 20 

100 20 40 
1000 (1 M) 30 60 

10,000 (10 M) 40 80 
100,000 (100 Ml 50 100 

1,000.000 (1000 M) 60 120 

FOR Fiq. 2, "LOSS" 

Power, Current, or 
Voltage Ratio 

1.0 
0.1 
0.01 
(l.001 
0,0001 
0.00001 
0.000001 

Power 
db 

0 
-10 
-20 
--30 
-40 
-50 
-60 

Current or F oltage 
db 
0 

-20 
-··-40 
--60 
·····.SO 
-100 
--120 

The ratios are marked on the logarithmic verti
cal scales and the db values are marked on the 
horizontal linear scales. Coordinates designated 
"A" are used for the "A" curves and coordinates 
designated " B" are used for the "B" curves. 
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Once the curves have been plotted they can be 
used directly for translating power, current, and 
voltage ratios to db values; or they can be used 
for translating. known db values to power, cur
rent, a11d voltage ratios. They work either way 
and completely eliminate the bother of juggling 
logs and antilogs. Let's try a few examples. 

SOME PRA.CTICAL APPLICA.TIONS 

One of t.he things in which every amateur is 
vitally interested is the probable improvement in 
performance accompanying a change in his trans
mitting equipment. Who has not made adjust
ments that have resulted in increased output, as 
measured by the antenna ammeter, and then 
found that there has not been. a proportionate 
improvement in signal strength as measured in 
audibility by a distant observer? Suppose we take 
a t,ypical example and see how it works out. 

Without changing the frequency or antenna 
tuning ac!,iustments, the plate voltage on the 
transmitting tubes is raised so that the antenna 
current increases from 1 ampere to 1.5 amperes 
(representing a power increase ·of 2.25 times). 
\Vhat should be expected in the way of improve
ment in signal strength, other things remaining 
unchanged? The current ratio is 1.5, which, from 
curve "A" of Fig. 1, is seen to represent a gain 
of 8.5 db. Remembering that the least increase 
in level that is detectable by the ear is 1 db and 
that it takes as much as 2 or a db increase to make 
a showing in the:presence of QRM, etc., it is obvi
ous that the increase of 50\\'., in antenna current 
will not do much more than bring the signal up 
about one notch in the "R" sr.aie of audibility. 
If the signal were R4 with 1 ampere antenna cur
rent, it wouldn't be much over R5 with 1.5 am
pere in the same antenna at the same frequency. 
Of course this is neglecting the non-linear re
sponse characteristic of the receiver (regenerative 
detector sensitivity is much greater for weak 
signals), hut even then the increase in signal 
strength is more nearly represented by the gain 
in db than by the showing on the antenna 
ammeter. 

Here is a more general problem. Suppose Bill 
,Tones is contemplating building a new trans
mitter to replace his present Type '10 outfit which 
has an output of IO watts. What improvement 
in signal strength could he expect from a set using 
a Type '52 and putting 100 watts into the same 
antenna system and on the same frequency? 
The power ratio is 10 and the gain is 10 db, as 
an inspection of curve "A" of Fig. 1 will reveal. 
This gain will represent something like :3 or 4 
steps in audibility on the R scale so that if his 
,ngnals were around R4 at Washout, N. D., with 
tlie old outfit, he might expect R7 arid RS with 
the larger outfit under the same conditions. 

Or suppose we wish to know the improvement 
that can be expected with an increase in the 
modulation capability of a phone transmitter. 
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The power of the modulator is increased so that 
the modulation capability is made !JO% instead 
of 30%, the carrier power remaining the same. 
What is the gain in db'? Since the antenna cur
rent amplitude is proportional to the percentage 
of modulation, the improvement in modulation 
capability will represent a current ratio of a. 
From curve "A" of Fig. 1 it is seen that this is a 
gain of nearly 9 db -· no mean improvement in 
the sock of that particular phone set. 

Passing on from the transmitter itself to the 
antenna system; suppose t,hat W2SOX decides 
to add a little directivity to his 28-mc. antenna 
and that the particular combination he decides 
upon gives a rated gain of 6 db in the direction 
towards ,which he wishes to push his signals. To 
what is this equivalent in terms of power increase 
in a non-directive t,ransmitting antenna? Con
sulting Fig. 1, curve" A," we find that the power 
r-atio for a 6 db gain is 4. The directive antenna, 
therefore, gives him the same increase in signal 
strength' as he would obt,ain by increasing the 
power in the non-directive antenna to 4 times its 
normal value. Since the array necessary to give 
this gain might consist of nothing more elaborate 
than two ·' couplets," each consisting of a half
wave antenna backed up by a reflector spaced a 
quarter-wave. behind it, with the two antennas 
excited in phase, it is obvious that directive trans
mission is decideqly advantageous. 

THE S'l'4,NDAH.D RJWERENCE LEVEL 

The decibel is primarily a unit that is used to 
l'lpeeify gains and losses with reference to the 
power value at some point in a system, irrespec
t,ive of what the actual value of t,he reference 
power may be. Since t,he unit is based on a power 
ratio, however, it is natural to assume a standard 
reference power value and use the db to express 
amounts of power as being so many db above or 
below this value. Several reference levels have 
been more or less generally used, but the standard 
in broadcast and allied fields at the present time 
is .006 watts or 6 milliwatts. When a broadcast 
engineer says that a microphone is'' ao db down" 
or that his level is "plus 8 db," he has this refer
ence power in mind. P.ractically all the broadcast 
and telephone equipment used in this country 
at the present time is rated and calibrated on 
the basis of this reference level. When a pick-up 
amplifier is rated as having a "maximum undis
torted output level of 6 db," it means that the 
power output is 6 db (power ratio of 4) above 6 
milliwatts or that it is 24 mw. A fairly accurate 
picture of the meaning of loudness in terms of the 
standard reference level of 6 mw. can be obt.ainetl 
from the following approximations: Good R9 
signal strength on a telephone headset is about 
+2 db; loud, loud-speaker volume is about 
+20 db. A reference level of 10 mw. is sometimes 
used, but unless otherwise specified the reference 
power of 6 mw. can be assumed. 

August, 1931 

MEASURING POWER LEVEL 

There are several types of audio-frequency power 
level measuring devices in general use. Une type 
which is self-contained and requires no battery 
supply for its operation is that in which a rectifier 
type voltmeter is used as the indicating instru
ment in conjunction with a variable attenuator 
made up of suitable resistors and calibrated in db. 
.This type is usually designed for operation across 
a 500-ohm line. A voltmeter reading of 1.7:3 volts 
corresponds to zero db level for a reference power 
of 6 milliwatts when the instrument is connected 
across a :i00-ohm line. The voltmeter scale is 
calibrated from •·-10 db to +fi db and the at
tenuator which is ealibrated from 0 to 80 db 
further extends the use of the instrument -
something like connecting a resistance in series 
with a low-range voltmeter to increase its range. 
The attenuator for this type of indicator neces
sarily· must be so designed as to present a con
stant input impedance in order to prevent its 
affecting the frequency characteristic of the line 
to which it is connected. The variable attenuator 
is usually of the "L" type in which a series and a 
shunt resistance element are varied simultane
ously. The design of attenuation networks is a 
whole story in itself and will constitute a separate 
article in ii. future issue of QST. 

A second type of power level indicator is that 
in which a vacuum tube is utilized as a v.t. 
voltmeter. This type is more adaptable to ama
teur uses and has been treated in a previous QST 
article. 3 A modification· of this arrangement is 
generally used as the volume or ''gain" control 
in amateur receivers and in the speech amplifiers 
of phone transmitters, the attenuator being con
nected as a voltage divider in the grid circuit of 
an audio amplifier as shown in .Fig. a. Such a 
simple attenuation arrangement can be used only 
where there is practically no current flowing 
through the resistor and where the impedance 
into which the attenuator system couples is much 
higher than t,he resistance of the attenuator. 
These conditions are satisfied in the grid circuit 
of an audio amplifier such as that illustrated. 
The position of the sliding contact or tap-switch 
on the resistor R determines the value of the sig
nal voltage applied to the grid circuit of the am
plifier tube, the ratio of the voltage on the grid to 
the total voltage across the secondary of the 
transformer being proportional to the ratio of 
resistance siB to the total resistance A.O. But 
the volume level will not be proportional to the ratio 
of the resistance values. If the potentiometer is of 
t,he type having a straight-line resistance vs. 
knob-rotation curve, the vohrrne level will not 
be decreased noticeably until the gain has been 
backed off about Ji of the total sweep of the 
knob. And there will not be a noticeably rapid 

a 11 Volume Level Indicators," Omer, QST, November, 
1930; and correction in following issue. Figs. 2 and 5 of this 
article should be interchanged. 
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decrease in volume level with decrease of the re
sistance A.B until the contact has gone past t,he 
half-way mark. This is shown graphically in 
Fig. 4, where attenuation in db has been plot,ted 
against per cent total resistance . for a voltage 
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•uolume .. control resistance ratio, db let:el, and audibil~ 
ity. vrhc audibility figures in parentheses .suggest a calibra .. 
tion for audibility measuret~ents on received signals. 

Details are explained in the text. 

divider such as that shown in Fig. 3. A rough 
,comparison of the resistance ratios and signal 
stren,gth in terms of the" R" system of audibility· 
is also indicated in Fig. 4, steps of 4 dh each hav
ing been allowed for each step in the "R" scale. 
The total attenuation between R9 and Rl is 
shown as 32 db, which may be taken as a prac
ticable approximation. Since the relaUon between 
resistance ratio and volume level is a logarithmic 
one, it is obvious that the calibration of the poten
tiometer scale should be logarithmic or that a 
logarithmic "tapered" resistor should be used. 
The latter is the more practicable arrangement, 
since the scale calibration can then be linear with 
respect to rotation of the control. 

A receiver volume control having a logarithmic 
resistance characteristic could he used to good 
advantage as an audibility meter by making its 
calibration the reverse of the "R" scale shown in 
t,he chart of Fig. 4, (as indicated by the paren
t,hetical figures). The angular scale could have 
ten divisions with "IO" at the zero resistance 
posit.ion and "1 " at the maximum resistance 
position. A signal which was R9 would just go 
<)ut of audibility at the next position above zero 
resistance while a signal that was Rl would be 
just audible wit,h the resistor in the full "on" 
position. If desired, the resistor could be cali
brated in db instead of in "R" units of audi
bility. The latter calibration would be especially 
applicable to the gain control of the speech 
amplifier of a phone transmitter. 

These are but a few of the many ways in which 
the db can be put to work in amateur radio. 
Even to mention all the possible uses would run 
this story beyond page 98 - and it is long enough 
now. But we hope that the suggestions that have 
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been made and the information that we have tried 
to give will serve to further the adoption of the 
db by amateurs, It is inevitable that we shall 
hear more of the thing,. as future QST articles 
will show. We cannot escape it. Perhaps it even 
may be heard of over the air; "your sigs up 4 db 
now, OM - FB." 

Midwest Division Convention 

T HE Iowa Convention of the Midwest 
Division, following a custom of several years' 

standing, was again held at Iowa State College, 
Ames, Iowa, in conjunction with the Radio 
Amateurs' Short Course of Engineering Extension 
Service. Ames was the Mecca for Iowa hams and 
for many from neighboring states on Friday 
and Saturday, May 8th and 9th. 

The convention officially opened at fl o'clock 
Friday morning with registration at the En
gineering Hall of the college. The morning was 
spent in getting acquainted, ham-feating, and 
viewing the parade which was a feature of the 
college Veisha week. The business of the conven
t.ion got under way at 1 o'clock in the afternoon 
when George Hansen, Vi"9FFD, SCM for Iowa, 
welcomed the delegates and started things going. 
He was followed by A.R.R.L. Director Kerr, 
who, in a little talk ·with the descriptive title of 
"Pickups," told of his impressions of A.R.R.L. 
Headquarters accumulated during his trip to 
Hartford for the annual Board meeting, explained 
how the affairs of the League are handled, and 
covered the high spots of the Board meeting. 
The third speaker on the afternoon program was 
George Grammer, Assistant Technical Editor of 
QBT. His talk covered the various antenna sys
tems in common use among amateurs, and was 

(Continued on 1m11e 88) 

~·Strays :I\ . ~ . 
W6CKS recently put up a single-wire fed 

Hertz antenna following the dope in September, 
1929, QST, and found that the resonant fre
quency was lower than it should have been, al
thought re-measurement of the antenna showed 
the length to be right. He happened to notice that 
the dial light on his receiver flickered when keying 
the transmitter, so put an ammeter in the an
t,enna lead to the receiver and found .3 amp. 
flowing! With the ground removed the current 
was still .2 amp. The receiving antenna was then 
taken down and the resonance point on the trans
mitting antenna shifted to the correct frequency. 

If rope halyards are soaked in boiled linseed oil 
before being put up there will be practically no 
shrinkage and the life of the rope will be length
ened. - W6DPJ. 
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Fourth International Relay Competition Results 
By E. L. Battey, Assistant Communications Manager 

JUST after the "smoke of battle" from the 
8weepstakes Contest had cleared away, 
Old Man DX summoned his cohorts 

around him to participate in what turned out to 
be "the greatest and most successful Interna
tional Relay Party yet held"! The period chosen 
for the fray was March 8, at 0000 G.C.T., to 
March 22, at 0000 G.C.T., and it was two weeks 
just crammed full of DX contacts. 

Conditions were' generally exceptionally good 
for DX communication throughout the entire 
period of the tests. Old acquaintances were 
renewed! New friendships were made! Contacts 
with countries never before worked are reported 
by practically all contestants. Several stations 
:ue now, members of the "Worked All Continents 
Club" ;1s a result of their partkipation. Among 
t,hese are W8SY, W8BNU, an<l W9AZZ. VS6AII 
made n-ine eastern states amateurs \V AC mem
bers during the eont.est. The tests gave all en
trants the usual opportunity to improve their 
operating .technic. From every angle the "Fourth 
International Relay Competition" was a decided 
success. 

The basic principal for scoring was that a 
message sent to a foreign station by a station in 
the United States or Canada count one point, 
both for the ticnder and receiver; and that a 
reply message received in the United States 
or Canada count two points, both for the receiv
ing and i:1ending station. Total scores in all 
localities were computed in accordance with the 
number of continents or United States and 
Canadian . inspeetion districts worked: In the 
case of United States aud Canadian contestants 
the special system of weighted credits was also 
included in the scoring. Complete information 
relative to scoring may be found on page 34, 
MarchQST. 

In checking the logs submitted it was found 
necessary t,o reduce some scores ber~ause of 
infringement of rule No. 4, which stated that, 
"Reply contest messages must contain ten or 
more words in t,he texts ... '' All logs have 
been checked in accordance with the rules on 
page 38, March QST, and all reducing of scores 
has been based on infractions of those rules. 

The highest scoring United States participant 
is W9UM, who made 4374 points by his work 
with ~ix c<ml-i:nents! That's enough to make any 
ham weep tears of envy. W8BKP is a high second, 
contacting stations in six r,onlinents for a score of 
4002. A score of 389.5 gives one of our best known 
DX stations-W8GZ-third place. Three others 
have totals above 3000; WlAKV, 3.534; W6EW, 
3390; and WlFM., 332.5. These are very fascinat-
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iug scores., but there are many others nearly as 
good. We are listing the twenty-five highest 
scoring United States participants. 

Six United States stations succeeded in making 
message exchanges with all six continents. 
The lucky ones are as follows: WlAKV, W6EW, 
W8BKP, W8CCW, W8SY and W9lJM. Thirty 
contestants contacted five continents; 72 worked 

HANDS ACROSS THE SEVEN SEAS 

four; 66 snagged three of them; 82 were able to 
QSO two; and the remaining 109 United States 
and Canadian participants were only able to 
make successful contact with one continent. 

The foreign scores also run very high this year. 
G.5BY leads the entire world with the almost 
unbelievable score of 11,872! CM8UF is second 
high with .5811 points. Incidentally, CM8UF had 
t,he highest score in the world in the 1930 c"om
petition. ZL2AC is close behind with .5668, which 
gives him third place. CM2SH has 4806 points, 
and is next in line. 'rhe twenty highest scoring 
stations outside of the United States and Canada 
are listed for the information of all, and to give 
them the prominence they deserve. 

G.5BY was the only foreign contestant who 
succeeded in making exchanges with all 14 
lJnited States and Canadian inspection districts. 
ZL2AC, VK3HL, VK7CH and CM8UF con
tacted 13 out of the 14. ZL3AS, CM2SH and 
CE7 AA successfully worked 12. Eight partici
pants worked 11, and seven worked 10 of the 
districts. · 

Certificates of Merit have been awarded to the 
leading station in each A.R.R L. section through
out the United States and Canada, and to the 
highest scoring station in each country, countries 
being determined by the prefix used. But one 
certificate was awarded to any group of stations 
using the same prefix. The complete list of scores 
appears at the end of this article. The first-listed 
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25 HIGH UNITED STATES STATIONS 

W9UM ......... 4374 
W8BKP •••••••.. 4002 
WSGZ •.•••••••• 389,5 
WIAKV •..••...• 3534 
W6EW •.••••.••• 33\)0 
WlFM .......... 3:i25 

W9l\II .......... 2985 
Wfi.\QJ. . . . • • • • . 2895 
W8-\DG . . • . • . . . 284,5 
W9ADN ........ 2690 
W9DNG ..•.••.. 2550 
W2JD ....••.•.. 2305 

station in each Section, and in each foreign 
country is the certificate winner. The one excep
tion to this is in the case of Connecticut, where 
WlAVV receives the award, since stations of 
A.R.R.L. staff members cannot receive certi
ficates due to a Board ruling. To all winners we 
extend our felicitations! · 

POOR SPO:RTSMANSJIIP 

Probably the biggest complaint of all partici
pants was "poor notes." United States amateurs 
will do well to listen to a few of the comments 
made by foreign contestants. It would seem that 

THE WORLD AT THE HAMS' FINGER-TIPS 
DURING INTERNATIONAL CONTEST 

a high percentage of our fellows are disregarding 
our regulation relative to "adequately filtered 
d.c. plate supplies." G6QB says, "In spite of all 
the admirable stuff in QST about high quality 
notes, fully 90% of the stations worked were 
hetweeri Tl and T4, with a lot of the former." 
GI5NJ: "Very few 'W' stations have anything 
like T9 notes - most of them are very rough." 
G5WQ writes, "My only kick is against the 
hopeless notes used by many amateurs in their 
efforts to get the maximum amount of juice into 
the antenna.'' These are but three of the many 
remarks relative to the a.c., r.a.c., i.c.w. and 500-
cycle notes still in existence. There is no excuse 
for it, fellows, and it' is anything but sporting to 
handicap other amateurs by the use of ''illegal" 
plate supplies. 

In contras_t to the above paragraph we are 
pleased to record the opinion of many of the 
United States and Canadian contestants that 
the signals from foreign stations are rapidly 
improving in quality. W9EF says, "Ninety-two 
percent of the stations that I worked during the 
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\YlSZ . ., ~ n H • • • 2265 
WSA:.'CA. . . • • • • . 2'225 
W6GUH ••••.•.. 2136 
wsccw ........ 2052 
WSDED ........ 2015 
W5BBQ ......... 1992 

W9EF .......... 1920 
WM.HZ •.•••••.. l8!l6 
W6CYR .....••• 1836 
W5JC .......... 1740 
W6EJC ......... 1740 
W6CSJ ......... 1735 
W2RD ..• ,, ..•• 1715 

tests used crystal control." Wl '\"lV and WSCCW 
report "G" signals as being particularly ·' high 
quality." One of the most beautiful signal~ heard 
at A.R.R.L. HQs during the contest was that of 
FSEX, a splendid example of.what a 1931 signal 
should be. 

One of the requirements of A.R.R.L. contests 
is that all participants abide by all regulation.~ of 
their respective countries. In all cases where 
infractions or violations of regulations are 
reported they are weighed and investigated 
carefully by the Irregularities Committee. In all 
cases where sufficient evidence of guilt is found, 
disqualifications are made. The following reports 
have been received regarding the irregular opera
tion of st,ation G5BY during the contest we are 
recording. The Council of the R.S.G.B. protested 
the operation of G5BY in the contest, stating its 
opinion that the station used more than the 50 
watts permitted by the licensing authorities, 
also citing its belief that the following regulations 
of t,he country were violated - '' Licenses are 
granted on condition that stations are operated 
for a period not exceeding 15 minutes in each 
hour, also periods of transmission must not exceed 
t.wo hours in all during any consecutive period of 
24 hours. Only one person is permitted to 
operate a licensed station." G5IS reporting his 
score individually alleged that G5BY operated 
outside the frequency band allotted to British 

HOLDING VP THINGS 

amateurs, or 20 kc. beyond their buffer-band 
limit of 14.,340 kc. G6QB and G6NF also called 
attention to some of the same discrepancies held 
against G5BY. 

The Award Committee examined the different 
evidence received against G5BY and endeavored 
to secure further information to assist in its 

QST for 



20 HIGH FOREIGN PARTICIPANTS 

G5BY •..•.•••• 11872 
CM8UF ..•.•.... 5811 
ZL2AC •.....•••• 5668 
CM2SH ......... 4896 
VI(3HL ..... , .••. 3900 

ZL3AS .....•..•• 3792 
VK7CH .•....•. 3159 
ZL4AO ........• 3091 
G6RB .......... :!047 
K4KD .........• 2894 

deliberations. Examination of the time entered 
in different logs from other British participants 
indicated that very many would be disqualified 
:c;hould the Committee require the :ibsolute 
observance of the time limitation regulation 
cited. The Committee did not find the requisite 
amount of evidence to class this station with 
others disqualified for off-frequency operation. 
Furthermore, a statement was received showing 
t,he station had only a single operator with a 
special :arrangement for avoiding interruptions. 
Therefore the Committee was forced to the 
conclusion that there were insufficient, grounds 
for action, but directed publication of the 
circumstances. 

DISQUALIFICATIONS 'AND IRREGULARITIES 

There are four disqualifications for off-fre
quency operation - W2BYP, W4P,J, W6BYB 
and HAFSC. The first three would have been 
nertificate winners in their respective sections had 
they taken a bit more care to stay within the 
limits of the amateur bands. Scores of stations 
were logged and reported off-frequency during 
the contest, but only approximately a5 were 
participants. Sufficient evidence was presented 
to disqualify but four of those 35. A single report 
was deemed ''insufficient evidence." 

The Award Committee regrets the necessity 
of making any disqualifications. In view of the 
serious refiection on the ability of amateurs as a 
dass to control their transmissions and limit 

THE AFTER CONTEST DREAM 

these to specified frequencies, the complaints of 
increased interference on 6905 and 14,440 kc. 
from off-frequency operation during the contest 
and the pending Madrid International Radio
telegraph Convention when such examples can 
be· used by anti-amateur delegates to further 
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VK2NS ..•...... 2700 
C:M8YB ........ 2596 
VK3ZX ...•..... 2585 
ZLlAR ..••••... 2519 
VK3WL ..•.•.•. 2189 

VK5WR. . . . . . • . 2120 
FSEX ..•..•.... 2010 
J,U3FA ........• 1850 
VK7JK .•.••.... 1791 
VK3RJ ..••••••• 1750 

t.heir interests, it was felt necessary that these 
penalties be enforced. Had our Observers func
tioned more effectively the Award Committee 
doubtless would have been obliged to chronicle 
a greater number of disqualifications. 

Reports were received from RN2, PXR, 
XNJ2PA and XR4XDB. These were sent in 
in_ almost every case in order that W and VE 
participants might be given full eredit for the 
work accomplished. Since the operations of these 
unlicensed stations were illegal the Committee 

W_HEN THE BATTLE WAS OVER 

has been forced with regret to order that the 
scores cannot be published in these individual 
cases. 

A number of stations sent in logs and copies of 
messages handled simply to help other partici
pants, and claimed no scores to their own eredit. 
However, in cases where complete information 
was given these stations have been granted scores 
and are listed with the participants (being marked 
with an asterisk) in the list of scores. In a few 
cases stations sent in copies of messages handled 
for the benefit of others, but failed to give all 
information required in the rules. They therefore 
cannot be given scores, but are here listed so that 
they may receive the credit due them: VElDQ, 
KAIHR, WlBBY, Wl UV, W2CYI, W3AOO, 
W3GP, VE5CO, W6QP, W6EGH, W8CZP, 
WSDBG and W9DPB. The number of continents 
with which successful message exchanges were 
made by each W and VE participant, and the 
number of United States and Canadian inspec
tion districts contacted by each foreign contestant 
is shown in brackets with the call in the list of 
scores. 

NOTES 0~' INTEREST 

New Zealand and Australian contestants state 
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that the most outstanding signal during the tests 
was that of W6EW. XllER also heard W6EW 
calling G6BY and. ZL3CM, and states that he 
was the only \V6 heard during the contest. The 
logs plainly show that in the majority of cases 
the use of "CQ DX" and "CQ Test" calls by 
United States and Canadian stations were 
unproduc.t.iye, Most all contacts were established 
by answering CQs and "Test" calls from foreign 
stations. What is believed to be the most out
standing low-power contact of the tests was that 
of WlAKV and G6PM, when G6PM was using 
only n~ watts input to a 2-volt receiving tube!! 
W6CTP worked four continents and made :1 
score of over 500 using a single type '71A .. 
G2OA writes, "Even if my call may be at the 
bottom of the !is\ the chap at the top couldn't 
have had more fun getting hls score than I did 
with my 6-watts input to a bE5 valve (equivalent 
to an 'OlA)." W4SR transmitted a message t,o 
ZL2BG by the medium of 14-mc. 'phone. 
ZL2BG reports W 4i.',R's 'phone signals copied 
on loud speaker for over an hour and a half. 
VElDQ, using 14-mc. 'phone, worked OH5NG 
and took a reply message from him. W9U.M 
claims that 50% of the credit for his making first 
place in United States should go to his YF. 
She arranged meal hours and cat naps at any 
hours convenient to him during the day and 
night. His ears becliine blistered during the two 
weeks of night and day work, and his right arm 
became numb, requiring alcohol mbs! That's 
what these contests do to a fellow. Hi. W6DJP 
S:tyS signals from Europe rolled in nicely around 
7 :30 a.m. P.S.T ·-·- G5BY. G2VQ and F8PZ com
ing through particularly well. W7 AUL reports 
ZL2AC and K6ERH most consistent stations 
heard during contest. VE2CA says ZL2AC was 
most prominent ZL heard. W6SA reports G5BY 
the only European station heard. According to 
W6CS.J, G5BY was the most consistent Europe:in 
heard, L U3F A most consistent South Americ:in, 
VS6AH best Asian, K4BPF best North Ameri
can, VK3JK best in Oceania, and ZS5U best in 
South Africa. The usual loss of apparatus was 
reported all around, and of eourse a contest 
wouldn't be complete if there were no power leaks. 
W9DNG burned out four 250-watters, one 50-
watter, one 7½-watter, two "S" tubes. two 
motor. generators, a mercury arc keep alive 
system, four filter <!ondensers and two audio 
transformers. Oh! Oh! On Fridav the 18th' 
VK2HU's power supply went up in ~oke1 The 
7000- and 14,000~kc. bands were used about 
fifty-fifty during the test,s, 14,000 was found to be 
the most reliable band for European contacts 
and 7000 for Oceania. The fellows with low. 
and medium power were able to make many 
more contacts pn 14,000 kc. - signals on 7000 
kc. needed plenty of punch to get through the 
QRM. 
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CONCLUSION 

A total of 532 stations are listed in the scores; 
365 are in the United States and Canada, 167 
are in foreign localities. It is known that many 
more stations exchanged messages during the 
tests but failed to report, either because they 
thought their scores too low or because they 
were not actually competing. The world was 
literally "at the hams' finger-tips during the 
International Contest." It is estimated that 
stations in ttpproximately sixty-five different 
countries were on the air. DX is not dead!! It is 
Just as intriguing and luring as ever before. The 
international friendships made possible by the 
"4th International" cannot be overrated .... 
It's one of the biggest kicks in ham radio to be 
able to shake hands via the ether with fellow 
humans in everv corner of the world. The con
sensus of opinio~ is that the contest just described 
was ''the best yet,'' and in dosing their reports 
contestants say, "We want more." You're going 
to get it[! So polish up the outfit and watch QST 
for the first announcement. 

SCORES 
THE :Foun'l·H INTER...~A.'I'ION.AL REL.A y COMPETlTION 

( A.::lterl~k_s denote stutio'M not entered in contest,; reporting to 
u.sSure th.at stations they worked get crctllt.) (Nl,llllbcr continenti,; 
worked J:(boWn In parentheses. after call,) 

E, J[a,S,'Hl(hUSf'lt.~ 

WIAKV \.lll, .. ,..,. .. 3534 
WIE'l\l 15),., .. ,, .. 3325 

{f.ffl }!1::::::::: fAl~ 
WlA~I' \5i......... 99.5 
WIR, 15) .. ,.,. ... 720 
WIME 1:3) ... ,..... 627 
WlAX,A 3) •• , • , • • . • 4.23 
WIZM 3) ..... , • , . 351 
\YlC'PB {2) ... , . . . . . 292 
WIC'RW (4) ... ,.,... 1!)2 
WIKM {:l) .. _ .... , . l92 
WlBLO fl> ........ , Ul5 ~rnrH t1l::::::::: 1:?:l 
WlZZ (:!),. .... ,.. 117 
\VlAZY (2)......... 114 
Vi'ICPS (2).,.,..... 108 
WlCLJ 12)......... 96 

~g~~ ~)::::::::: i§ 
WIBXC• l) . . . . . . . . . 27 
WIBET (I),.,.,,... 12 
WIARG* (I), , . , , , • • fl 
WlCCR* (I.I, . . • • • • • . •1 
W!Zl* (I), ..•. , . . • 4 

Connecticut 
WISZ (5). , . , . , .. , 2265 

~iit~V {l~::::::::: irg 
WlAFB c:n ..... , , . . 3~! 
WlCEK (2),.,., .. ,. 2(H 
WIAYX (:;) ..... ,, .. 108 
W!CLH (1),, ••• , . , . 4 

New llnmpshtr~ 

~Jilf fft:::::::·: rngg 
~1'.Jt lil::::::::: M~ 

.Maine 
WIEF r:n ........ . 
ttiJs. ai:: : : : : : : : 

tr. lvf assachu.setts 

;:i~irn 1~ : : : : : : : : : 
WlCQR* (1) ••••••••• 

~lttP lrl::·· ..... 
Rhode f sland 

WlAGI (J) ........ . 
WlMO* (1) .... , •..• 
W!DW* (!) ........ . 
WlBUX (1) •....•... 

288 
18 
6 

252 
120 
30 
24 
12 

9 
6 
6 
3 

/II. Y, O. -1,. I. 
W2JD {5) ....... .. 
W2GKR (4) ..••••••• 
W2AIS (4') ........ . 
W2AOA (3) •••.•. ' , , , 
W2BSR (4) .•. , ••• , • 

~~~2'.:t m: :::::::: 
W2CMU (2). ....... . 
W2VH* (lj., ...... . 
WWST ll) ....... .. 
W2BPD 2J ....... .. 
W2A WQ* 1• ..... ., .. 
W2BO I), ....... . 
W2LB* ([) ........ . 
W2BWO (1) ..••••••• 
W2BVG* (1), , ..• , ..• 

E.New York 

~rn~o tNi : : : : : : : : : 
W2BTV* (2) , •• , .• , •. 
W2BVM (I). , ..... , • 
W2CTA (li,, .. 

No. lVew Jersep 
W1B,AK (,~l , , ....... 

itkt y \iL : : : : : :'.: 
W2WC <,5i . . , , , , • , • 
W2ZA. .. (4). , , .... , . 
W2QF'. \:!) .......•. 

tiE•~f" t1l : : : : : : : : : 
WZALK (3) •••.•••.• 
W2CGV (1

5 
........ . 

fv1ili~ tt : : : : : : : : : 
W'2A00 (2.l ........ . 
W'K'PA {iJ) ••• , .... . 
IV2UlM (2),, •.•.... 
W•2AFB (Z) .•••• , ••• 
WZADP* (lJ ........ . 

lJJ. Pennsylvan.ta 

~11w:B m::::::::: 
W:lMZ (4) ... , . , . , . 
W3LZ (:l), ...••... 
W3ADZ 12) ........ . 
W3AlY (!). , , , •..•• 
IVSUIO• (1) ....... .. 
W8BB:--I (!) ........ . 

~it~.f. Hl : : : : : : : : : 
Sr). New ,fe...rsev 

W3BUF (2), ....... . 
W3ACX (2) •.•.••••• 
W3AGJ t2) ........ . 

2305 
71l~ 
588 
570 
448 
189 
114 
42 
:l6 
~4 
22 
18 
12 
12 

9 
8 

1715 
318 
ao 

9 
9 

1625 
!Ott.! 

i.16! 
795 
:";,6--1, 
42:1 
'123 
218 
180 
165 rn2 
84 
78 
72 
40 
40 
27 

1004 
:l6!) 
19.::! 
1.20 
102 

18 
18 
12 

9 
g 

ll78 
,341; 
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W3UT 
W3AUt 
W3BHD_ 
W3LD 
W3AVJ" 
W3ANP• 
W38J 

(2)......... ?2"68 
(2) ••••••••• 
(1) ••••••••• - 21 

m::::~:::: n 
(1)......... 9 
(!)......... 6 

Md-.-···• Dfl. -D. l'. 
W3MY (2) ........ . 
W3ZK (aJ ••••••..• 
W3A.JH (2) ....•...• 
W3DC (2) ••••••••• 
W3NR (ii ........• 
W:JNM (1) ..•....•• 
W3CXL* (l) ••......• 
W3AGW (1) .•••••••• 
W3IL* C:ll ........ . 

V-lrgtnia 
W3FJ (1) •.•...••• 

No. Carolina 
W4OO 
\V4RX 
W4AKT 
W4JR 
W4AHH 
W4AEL* 
W4EC* 

W4FV 
W4!'/N 
W4.JH* 
W4HC 
W4NE* 

(4) .•••..••• 
(4) .•••••••• 
(4) •.••••••• 
(4) ..••...•• 

i2) ........ . 
1) ........ . 
l) ........ . 

Pwrtda 

)fl::::::::: 
(2) ..•.••... 
(2) ..•...... 
(1) ......•.• 

aa. - 80. Carolina 
W4AJH (3) ........ . 

~it±tr m: : : : : : : : : 
.4.labama 

W4.AAQ (:l) .••.••••• 
W4D8 (!) .•....... 
W4VV (1) ........ . 

No. Texas 

216 
201 
[48 
144 
132 

20 
]f) 

9 
9 

8 

1236 
952 
712 
]Hi 
6H 

6 
6 

339 
60 
50 
48 
~7 

180 
117 

56 

W5BBQ (41 •• , . ... • . . 1992 

W5JC 
\V5M8 
W5LB 
\V.5DE* 

Sa. Texa.-t 
(5).- ....... 
(4) ••....••• 

al:::::·::: 
Oklahoma 

W5QL (4) ........ . ~w~rE m:: ::::::: 
W5BMB* (ll ........ . 

/;Quts-lana 
W5WF (3) .•....... 
W5RR (!) ..... 

New Mex1co 
W5BQE* (1) ....... .. 

East Bau 
W6EW (6) ••..•.••• 
W6BI (1) ........ . 
W6AVU* (1) ......••• 
W6CTN* (1) ••.. •· ••• 

J....os AnqeU!s 
W6AQJ (5l ........ . 
W6CUH (4 ........ . 
W6CYR (4 ....... . 
W6CSJ (5 ..•.....• 

~iitP m::::::::: 
W6EAK (4) ........ . 
W6AM (4)···-- .. ·· 

~~BP tt:::::::: 
W6AX (2) ........ . 
W6BBU (3 ........ . 

~ig~i a 
W6HT (2 
W6BGC (2 
W6ACL (2 
W6DE* (1 
W6OPG* (1 
WRP!s* (I 
W6FT* (1 

Santa Clara Valley 
W6AHZ l.4) ........ . 
W6DJP (4) , ...... . 

~grnM•rnl:: :::: ::: 
W6OEO (4) ..... . 

Sacramento Valley 

1740 
1592 
1040 

6 

75 
21 

9 

2895 
2136 
1836 
173,5 
1680 
1588 
1406 
1112 
796 
:1:i:1 
254 
135 
123 
114 

78 
72 
36 
JO 

\\ 
tl 
6 

1806 
1176 
1015 
;J52 
Zl6 

~g15·m;i m:: ::::::: 1Xt~ 
W6ECN (:l) ..•.•.•... 1S6 

Ban Franctsro 
W6DTZ (4l ...... , .. 1336 
W6WB (4 ......... 944 
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W6Z8 
W6SC 
W6DZZ 
W6WN 
IV6DK 
W6ERS 
waow• 
W6BVL 

(5) •.••••••• 
(3) ....... .. 
(~) ........ . 
(2) ........ . -

tit<:::: 
(1) .. 

•3a,n Diego 

825 
186 
470 
l:l8 
30 
24 
9 
3 

~8~~~ m:: :: : : : : : 11g~ 
San Joaquin 

W6FFP Gl) . . . . . . • . . 9:l0 

~i~w m::::::::: :ioi: 
:1rf.zona 

W6BJF (4) .. "..... 600 
tltalz - W11orntnu 

W6DP.J (:l). . . . . . . . . r,:H 

W7DF 
W7Td 
W7MX 
W7DL 
IV7KK 
W7RT* 
W7AJY• 

W7l\10 
W7AHX 
W7ALM 
W7HM 
IV7AIJL 
W7IF 
W7PL 
\V7PE 
W7LP* 

Washtnr1tJn, 
(4) ••...... 

m::::::::: 
(:l) .... . 
(2) ..... . 
(!) ..... . 
(1) .. 

Ore10n. 
(5.l, ... 
(4) ••. 
(:l) ....... . 

!IL:::::> 
11) ....•.•.. 

m::::::::: 
Idaho 

1584 
14:il 
9H 
6()3 
258 
21 

6 

1140 
720 
675 
:l6!) 
1!)8 

51 
36 

6 
6 

W7 ABA (1) • • • . . . . . • 51 

WSBKP 
W8GZ 
W8CFIV 
W8KCJ 
W8SI 
W8BF 
W8DHN 
wscss 
W8DGP 
\V8BOS 
W8BSR 
W8lTC 
WSBNY 
W8ANT 
W8DVI 
W8DSN 
W8DUD 
WSANO ·wscnr 
WSADJ 
W8BCF 
WRDFR 
W8LI 
W80Q 
W8PL* 

Oh/lJ 
(6) .•.•..•.. 
rn> ........ . 
(5(::::::::: 
f4L ....... . 
(&i::::::::: 
(4) ....•..•• 
(f) ........ . 
(,l) .•....•• 
(3) .••...... 

iii::::::::: 
rn:: ::::::: 
(2) ..••••••• 
(:l) •....•..• 

m········· !~l::::: ::: : c2l ........ . 
lb::::::::~ 
(1) •••.•..•• 

iv .. Vew York 
W8ADG 
W8AXA 
W8ADM 
WSHX 
IVSCPC 
W8BAI 
\V'llBAZ 
W8AJ 
WS<JVJ 
W8DME 
WSBLH 
IV8ADR 
W8RR* 
W8RV 
W'SHU' 
W8Q.ll* 
\\'8CYG 

mi::::::::: 
(4) ........ . 

!ll::::::::: 
(4) ••••••••• 
(2) ........ . 
(.:3) ••••••••• 
(1) ........ . 
(2) ........ . 
(2) ••.•.•.•• 
(I) ........ . 

m::::::::: 
m::::::::: 

Jr. Penns11lvanta 
W8Cf1W 
W8BNU 
W8<1RA 
IV8BKY 
W8AB>:! 
W8UWV 
W8BHF 
W8BQY 
W8AJE 
W8VI 

(6) •••...•.• 

m::::::::: 
w ........ . 
(2) .••••.•.• 
(I) ••....... 
(1) ..... ·-· 
(!) •...•.•.. 
(I) ........• 

Aflchwan 

4002 
3895 
1570 
1425 
1124 
7:{2 
505 
492 
·128 
;J93 
312 
268 
249 
204 
[88 
162 
1.08 
60 
48 
H *~ ~9 

9 
9 

2845 
•>•)•.t,5 
illils 
1155 

296 
260 
216 
186 
108 

-1,;'; 
30 
26 
12 
9 
6 
6 
2 

2052 
1068 

040 
27a 
118 
:ii; 
18 
8 g 

W8DED (5) • ••••••.• 2015 
W8NB (5) .•......• 1615 
\V8SY (fi) • • . . . • • • • 882 
W8JK !al .......... 372 
W8CU (a). • . • • . • . . :342 
WSDWM (3) . . . . . . . . . 261 

W8BGY 
W8BV 
W8AOO 
W8SH 
W8DYK 
W8BTK 

(2) •••...••• 
(2) .•..•.... 
(;lJ .•.••...• 
tL) ....•. ~ .• 
(1) ••..•...• 
(1) •.•••.•.. 

H'e8t 'Virainia. 
WSDPO (a) ........• 
Wl:ITl (.J) •••••.••• 

Indiana 
W9Ullf 
\Y\lETA 
W9AJA wn,z 
W9Dlll\I 

W91\!l 
W9ADN 
W9EF 
W98CZ 
W9DGZ 
W9CES:! 
W9OV 
\VOGFZ 
W9ZA 
W9ARN 
W9ERU 

~im;_"t 
W9AQJ 
\\'9B111D 
\V9ANQ 
IV9AFN 
W\lFQH 
W9SI 
W9FLH 
W9GY 
W9ACU 

}~~::::::::: 
rn:: ::::::: 
(2) .•••••••• 

ltl!nols 
(6) ••••••••• 
(5) ....••••• 

W::::::::: 
(4) •••••.••• 
(4) ••••••••• 
(4) .. •·•·•·• 
(4). ....... . 
(.3) ••••••••• 
(2) •••••••.• 

\tl::::::::: 
11!::::::::: 
(I) ..•.....• 
(2) ........ . 
M ........ . 

Hl::::::::: 
(1) ........• 
(l) ........ . 
(!) .......•• 

Kansas 
W9DNG (5J •••.••••• 
W9DFY !41. ........ 
IV9GH[ 12l ..•.•...• 
W9DRD* (1) ..•.•.•.• 

IVlscon.,in 
W9JH (4) ...•....• 
W9FDT q) ....... . 

~~rtf m:: ::::::: 
~~§f~P Hl: : : : : : : 

No . .:.lfinnesotri 
W9E:GU 
W9BVT 
W9DOQ 
W9BHH 
W9CTW 
W9ASW 
wog111 

(4) ....•...• 

rnl::::::::: 
m::::::::: 
(!) ........ . 
(!) ........ . 

192 
146 
141 
98 
1.5 
2 

321 
117 

4374 
900 
[,-i4 
2S8 

54 

298/i 
2690 
1920 
15TT6 
1512 
la48 
l:lf.l4 

6::!U 
48:l 
4H 
401) 
388 
120 
74 
·14 
36 
28 
211 
Ii 
9 
•) 

2 

2550 
13:J6 

298 
9 

868 
180 
105 
88 
56 
36 

g 

W9CVD 
\V9UCO 
WYAUG 
W9DOF; 

J4£.isnur-t 
(:!) ••••••••• 

Hll::::::::: 
(1) ••..••••• 
Kentucku 

W9ELI, (4) ........• 
WYBW.J (:l) .•••••••• 
IV9RPB (4) .••.••••• 

:iiji~ m::: :::::: 
Bo. Aftnnesota 

W9ELA (4l. ..•...•. _ im1itt m:: ::::::: 
1ii~~IV a;: : : : : : : : : 

Iowa 
W9AZZ (:ll ..•...••• 
WYAHQ• (2) ......•.• 

~rn.w~ m::::::::: 
W9D1B (l) ........• 

No. Dakota 
W9BVF (2) ........• 

Nebraska" 
IV9IH'R (1) •...•.••• 

VElBV 
Vf;T.AN 

VE2OA 
VE2AC 
VE2AA 
VE2AP 

VE4BQ 
VE4FX 
VE4DK 

Mrir-Uime 
(2) ••••••••• 
(!) ........ . 
Quebec 

(4) ....•••.• 

(~I::::::::: 
Ontario 

(4) ••..•.•.• 
(5) ••••••••• 
(4) •••••.••• 
(4) ..•.•.... 
(2) •••••.•.• 
(!). .... 

Mrinaoba 
(;J) •••.•.••• 

al::::::::: 
Saskatchewan 

~Ilg~ l!L: : : : : : : : 
VE4.Gf1~ 0) .. .. -..... . 

British Columbia 
VE5AW (4) •••••...• 

573 
3H 
177 

12 

540 
:J97 
212 
116 
ti8 

JH 
99 
18 

8 
6 

114 
24 
12 
12 
9 

-16 

9 

:JOO 
27 

1468 
84 
72 
:io 

SM ....,)0 
436 
384 
60 

9 

879 
121 

96 

144 
99 
24 

:! 

1320 

FOREIGN SCORES 

(Number United Sta.t~ and Uann.dlan dl3trict,s workod shown 
in parentheses after call.) 

G5BY 
G6RB 
O.lNH 
G5WQ 
G6<-1.B 
(;6HP 
<l6WY 
GflN!i' 
G6XN 

m.wv 
G5VM 
G2DH 
G5BJ 
06WN 
GoBZ 
crnGs 
GfiYK 
G6LK 
G2tTX. 
G6DH 
oi.ru 
G2UP 
020A 
G6GX* 
0210 
G6Pl\1 
G6AX,1c 

G5YG 
G21\lA 

BUROPE 

England 
(H) ........ 11872 
(lll ........ au47 
(9> ......... l:!68. 
(8> ......... 1:n2 
(9) ......... 1260 
(9) .. ·- . . . . . 1206 
(9) ..••.•.• 1143 
(9) ......... 11:l4 
(0) ••.••••.• 1098 
(8) •••.•.... 1040 
(9)......... 999 
(9)......... 972 
(7).... 6:JO 
(7).... 588 
(.7). ••.. f,18 
(9)..... r,1:i 
(6)......... 444 
(.5).. . . . . . . 215 z~l: : : : : : : : : ni 
(4)......... 52 
(:l)......... :19 
(:l)......... 36 <t)......... 32 <-(........ 8 

\L::::::::: l 
\l). l 
Scotland 
(R)......... :\92 
(5).,, 280 

Jrtsh flree 8tate 
El8B ( 10) . . . . . • . . 950 

No. Lreland. 
GI5NJ (4). • • . . . . . • 92 

f'8J,;X 
~'8KZ 
F81U 
F'8TQ 
F8PM 
F8R<l 
1•'81<'0 
~'8FO 

PAOQQ 
PAOMM 
PAU(JE' 
!'A0~'LX 
PAO~'B 
PAOIJL 

[,'ranee 
(10) ..•.••.. 
(8) .•.••••.• 
(9) .•.•....• 
(6) •••...••. 

l~l::::::::: 
(4) .•• ' ..... 
(6) ..••••••• 

Netherlands 
(9) .•....••• 
(6) ......••• fl) ........ . 
tll::::::::: 
(3) .•.••••.• 
Betutum 

2010 
856 
s1a 
198 
186 
150 
144 
126 

1215 
450 
448 

40 
12 

9 

t:mM ml::::::~:: 12gg 
ON4RO* (2). . • . • . • . • 8 

EAR96 
gAJtl8 
~:AR185 
~!ARIO 

ffAF3D 
HA.1!':JC 
HA.1!'6B 

XllER 

Spain 
(8) ••••••••• 
(8) .•..••••• 
(6) ........ . 
(;J) .•....•.• 
Hunqarv 

m::::::::: 
(3) .•.•••.• 

It<l!Y 
(6) .•.•.••.• 
Norwrzv 

1128 
504 
180 
48 

410 
140 
51 

360 

LAlG (6)......... 324 
l,AlW (1). .•.•.... 1 

(Continued on priqe 44) 
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Two T op-Notchers in the International 
Contest 

W9UM, Syracuse, Indiana; W8BKP, Washingtonville, Ohio 

W9UM, the high scorer in the Interna
tional Contest, is located in northern 
Indiana near the city of Syracuse on a 

point of land known as the Wawasee Slip, extend
ing about three hundred foet from the main 
shoreline of Lake Wawasee. 

Two transmitters are used. The set in the left
hand panel in the photograph is operated on the 
7-mc. band and employs a High-C Hartley circuit 
with a 203-A tube. The panel to the right is 
operated on 14-mc. and uses the same circuit with 
a single 852. This transmitter went on the air just 
four days prior to the Fourth International 
Contest. 

The cabinet below the transmitters contains 
the filament transformer, primary rheostat, fila
ment voltmeter, high-voltage d.c. meter on the 
generator output, and filament switch. Both 
transmitters are keyed in the filament center 
t11p. 

The lower part of the desk is divided and the 
Esco motor generator is placed on the lower shelf. 
This machine consists of a compound-wound, 
1.5OO-volt, GOO-watt generator driven by a 1 ½
hp. a.c. motor. No filter is used, aside from r.f. 
chokes,· and reports on the character of the note 
average pure d.c. to :x'tal. 

The lipper shelf holds the batteries for the 
receiver, r.f. chokes in the generator leads, a 
local city telephone, and $witches to shift the 
filament and plate from one transmitter to the 
othe.c. The telephone and switch~s !I.re llcCcessible 
thrcnigh the door at the right. 

The receiver is a regenerative one mling !!. 

Phillips 609A detector tube and a tmnsformer-

THIS LOOKS LIKE ONE OF THOSE IDEAL 
LOCATIONS 

Most of W9UM's antenna is over water, And no BCL's 
nearby! 
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coupled Phillips pentode in the audio stage. 
Plug-in coils are used and all .frequencies froin 
lu,OOO down to 500 kc. arc cove.red by tli.e use :Of 
left-hand dial which controls a variable lumped 
capacity. The middle dial works a midget con
denser used for band spreading and the dfal to the 

W9VM, WINNER OF THE INTERNATIONAL 
CONTR<;T 

The two transmitters, rcceit.•er, monitor and power con
trol panel are q;isible in .this photo. All batteries, po«•er 
supply equipment and other accessoric., are concealed in 
the bottom of the desk, :The rug on the floor, woven by 
natives of Ecuador, is a present from HC1FG.' 

left controls regeneration. The meter measures 
the "A" and '' B" voltages. Much time has been 
spent on the receiver ~nd background noises 
are nil, allowing weak signals to he ea:,ily copied. 
\Vestern Electric watch-case receivers are used 
because their light weight makes for comfort 
when spending long watches at the key. 

'Several frequency-measuring devices a la QST 
are used when the station is in active operation 
for 0.0. work. The monitor shown to the right of 
the receiver is used on every transmission. 

'l'he antenna runs from the shack on an angle 

QST for 



INTRODUCING MR. 
AND MRS. W9UM 
Otherwise, Mr. and 

Mrs. M. W. Macy. Al, 
though the XYL doesn't 
operate, the OM says at 
least half the credit for 
W9VM'.• showing in the 
Contest is due to her co• 
operation in arranging 
for meals and cat naps at 
any liour of the day or 
night with no domestic 
QRM, as well as keeping 
1,,acuum cleaners, electric 
irons, etc.; off the air 
while the OM was hunt• 
ingDX. 

out over a channel to 
another point of land. It 
is supported by a 4:.-1-foot 
pole at the shack end and 
a 70-foot pole at the far 
end. The antenna proper 
is a voJtage-fed Hertz 
65 feet a inchcil long, 
capacity r:oupled to t,he 
tank circuits of either 
transmitter by a switch. 
The same antenna is 
used on 7 and 14 me. as 
well as for receiving. It 
works with equal effi
ciency any place in the 
bands and to QSY from 
QRM or to the frequency 
of a station CQing it is 
only necessary to tune 
t,he tank circuit of t,he 
transmitter being used. 

All continents have 
been worked on bot.h 
transmitters, although a 
WAC certificate is lack
ing because confirmation 
eards are still due from 
Revera! Asiatic stations. 
All U.S.A.andCanadian 

districts, 51 foreign countries, and ships on all 
oceans have been worked.· A weekly schedule has 
been maintained with HClFG since early in 1928 
and never fails. A great deal of credit for the 
performance of the station is due HCIFG. On 
some nights as many as t,hirteen hours have been 
spent in testing, and since it is an approximate 
jump of 4000 miles from Indiana to Ecuador a 
dependable check can be had on the character of 
the signals. 

W9UM is an Official Observer and also an 
ORS. A considerable number of messages were 
handled with the Byrd Antarctic Expedition, 
IPH, etc., and oceasionally W9Ul\I appears in 
the BPL. Macy's radio experience dates back to 
1911, and several calls have been held during the 
intervr,ning time. The station has been at Lake 
Wawasee since 1927. 

NO ONE who has read the storv of the Inter
national Contest in this issu~ will need to 

he reminded that WSBKP won second place. 
We are pleased to present some views of the 
equipment at WSBKP and some information 
about the station. lt is owned by George W. 
Morrow of Washingtonville, Ohio. 

The station was first put on the air in 1920, and 
except for a few years when Morrow was pound
ing brass on shipboard, has been on consistently 
ever since. The original spark transmitter was 
replaced by a c.w. outfit when the UV--202 became 
popular, to be followed later by a 203--A and then 

Augustt 1931 

a pair of 204--A's. With these sets we understand 
the results were only fair and the notes were 
even worse! 

The transmitter shown in the photograph was 
built in 1929 and has been used with excellent 
results. It is a push-pull TNT outfit using a pair 
of 8,52's, and may be used on 7, U, or 28 mega
cycles. Most of the work is done on the 1-1-mc. 
band. The tubes are underloaded - the input is 
usually between \l(} and 125 watts - which may 
account for the fact that W8BKP gets a good 
note and a steady signal in spite of the fact that 
the filter is small. Reports on 7 and 1-! me. are 
always d.c. 

For power supply there is a 1-kw. plate trans
former giving 1500 and 2000 volts each side of the 
center-tap, a pair of '.J.'ype 'fi(l rectifiers, and a filter 
consisting of a 15-henry choke and a I-1,fd. 
condenser. Since the filter is small, it is possible 
to key in the primary of the plate transformer, 
and after a good deal of testing with the key in 
various places, this type of keying was decided 
upon as bein11: the most satisfactory. 

The receiver uses a screen-grid '2-t detector with 
one resistance-coupled audio stage. lJntil re
cently a '27 was used in the amplifier, but since 
the Type '17 pentode was introduced one of the 
latter tubes has replaced the '27, with a decided 
improvement in signal strength. The receiving 
antenna is a single wire 200 feet long and six feet 
above ground, and is very effect.ive in pulling in 
DX. 

A conventional monitor is used both for check-

WBBKP'S PUSH-PULL TRANSMITTER 
Simplicity itself but then the DX record of this station 

prot•e.s that an elaborate transmitter is not always needed 
for reliable work. 
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ing the signal and for frequency measurement. 
It.-is calibrated from Standard Frequency Trans
missions and is checked weekly to insure ac
curacy. 

The transmitting antenna for the 14- and 28-
mc. bands is a Zepp cut to resonate at 14,050 kc. 
The feeders are a little over 16 feet long. The 
antenna proper is only 6 feet high at the station 

RECEIVING POSIT10N AT WSBKP 
The recei,ver uses a screen .. grid detector and pentode 

audio amplifier. 

end, rising to 2.5 feet at the open end. A separate 
i:;ingle-wire fed Hertz is used on 7 me. 

W8BKP gets his biggest kick from DX chasing, 
although traffic is handled occasionally and a 
good tag-chew is always welcome. With the 
present transmitter H1 countries have bee1;1 
worked in less than two years of operation, with 
about moo DX contacts. On one occasion all 
continents were worked every day for 17 consec
utive days. Since the input rarely exceeds 100 
watts, this represents· some mighty consistent 
work for a moderate amount of power. 

Fourth International Relay Competition Results 
(Coutin:ued from r,aye 41) 

ilzores .:·1 ustria 
CT2AA (4) ...... ,., .112 U03WB (:J)......... 15 

D4BRV 
ll4WAO 
D4LW 
ll4ABG 

Clermanv 

m::::::::: 
(4) ....... .. 
(3) ........ . 

<lzeckoslorakta 
OK2S1 (2l ........ , 
Oll:2ET (2 ••••.•.•• 
OK20P (1 ........ . 

44 

48 
44 
40 
33 

26 
8 
1 

SPI.K..X 

CT3AB 

Poland 
(2). ........ 8 

Jiaaer{a 
(l) ........ . 
OCEANIA 

New Zealand 
ZL2AC (l:J) •••.•••• 5668 
ZL3AS (12) .•...... 3792 

(ll) ....... , 3001 

ZL G RN:::::::: Yil~ 
i (!~L::::::: gr~ 
N 7) ......... 364 

zuc:x.:: 5( .. .. • . . . . 170 

filJ~ 1i>:: ::: : :: : 1~11 
ZL3CV* (:ZJ • • .. • • • • • • 4 
ZLIFQ* (I)......... 1 

VK3.HL 
V.K7CH 
VK2l'Hl 
VK3ZX 

V 
V 
VK5GR 
VK3HK 
VK4BH 
VK3ML 
VK2L.X 
VK3WD 
VK6SA 
VK2HU 
VK3RG r~ir£ 
VK3.BW 
vr,::icx 
VK5DA* 
VK7HL* 
VK2JT* 

KfiF;RH 
R6COG 
K6BVP 
K6AJA• 
K6CCS 
K6CAB 
K6CMC 
K6Ji'CX 

KAlSL 
KA!ZC 
KAISP 
KAlCO 

Au.,1ralia 
oaL ....... aooo 
H3L::::::: Mg8 
HB:::::::: ~1~~ 
(10) .......• 2120 
(9) ......... 1791 
j.l/J) ..•....• 1750 

(tl::::::::: ml 
(9)......... 927 
(9) .. ,...... 846 
(7)......... 630 

m::::::::: r~g 
m::::::::: m 
m::::::::: ~i 
m::::::::: ii 
(ll .. - . . . . . . l 

Hl:: :: :: :: : l 
1060 
680 
2:i8 
231 
164 
124 
·ill 

9 

111 
~:l 
42 

:3 

NonTH AMt,::rtIC'A 
Cuba. 

F~1~!lJ' ml:::::::: 
CM8YB 111) ...... .. 
C.M2WW*(2) ........ . 

Porto Rtco 
K4KD (llJ .. , .. - .. 

IHM! m::::::::: 
_,_X/1,u'foumfland 

~g~r0 f~L: : : : : : : : 
VOl!AW (7) •.•.•.••• 

Ct;,"lta Rtca 
TIWG (8) ........ , 

Panama 

5811 
-1896 
2696 

4 

2849 
413 

77 

744 
560 
4(16 

700 

RXlAA (9). • .. .. • .. 450 

Halli 
HII7C (6) . . . . .. • .. lU8 

VIYB 

K7MN 
K7ARL 
K7ANQ 

Jlarbaiws 
(6) ....... .. 

.Alaska 

al::::::::: 
(3) .••.••••• 

.Mexte<J 

270 

.1.47 
!J:l 
45 

xu.x 
XlB 
X3A 

(.5:) ......... 1:)(1 
(:>)......... 117 
(4).... .•. . . 88 

Canal Zone 
KFU2 (3).. ....... 18 

Martinioue 
F:JMTA (2) ....... .. 

SOUTH A1.nm1cA 

Aruentina 

:arnM m!:::::::: 
LU4DQ (6) ........ . 

Chile 

1850 
2F.7 
162 

CE7AA (12) ........ 1704 

PY2A.Z 
PY7AA 

.Rra:,il 

(9)......... 818505 
,5) ........ . 

f.huaua:u 
CXIFB (J). . . . . . . . . 189 

Peru. 
OA4.T (4l ......... 
OA4T (:.l ••••••••• 

ll<:11,mfo-r 
HCIFG•· /:l) ........ . 
HC'lLC (2! ........ . 

Bollria 
~;PIS Cl) ........ . 

A.BIA 
(T/J,lna 

160 
2,4 

aa 
12 

~l) ......... l~~~ 
(I .· ....... , 7 

JJDO 
,ll..DM 
,JIEE 
JJEI 
J5CC 
J3CP* 

Yl6HT 

J"apan 
(2) ...•..... 
~2.r ........ 
(2l::::: :: : : 
(I ........ .. 
(l ....... . 

lrau 
(1) ....... .. 
AFRICA 

,Uoters 

68 
56 
fj2 
32 
18 

l 

PM8CR (a) . • • . .• . . . . 60 
Morocco 

CN8JBT (b)......... 50 
Egypt 

SUIAQ {2)......... 12 

~Uent ltep~ 
It is with deep regret that we record the 

passing of these amateurs: 

W. M. Bakewell, GliUZ, Stoke-on-Trent, 
England. 

Carl F. Bentz, WOFUS, Platteville, Wis. 
Ulric E. Duval, Worcester, Mass. 
Alvin L. Haff, \YOBWP, Aurora, Ill. 
,J. Lawrence Mott, ex-GXAD, Catalina 

Island, Calif. 
Frank E. ·warren, W5AKG, ex-W4TR, 

El Paso, Tex. 
Everett ,J. Trout, W6FJ, Los Angeles, 

Calif. 

QST for 



Single-Tracking the Superheterodyne 
By F. I. Anderson* 

SINGLE-KNOB c~trol of the superhetero
dyne can be accomplished by designing and 
manufacturing a condenser with freak rotor 

plates to be used in the oscillator circuit. But most 
of us aren't up to it - and don't want it anyway, 
beoause 'the tolerances are too rigid. 

Here is a much simpler and more versatile solu
tion of the problem. By using the proper value of 
series capac:ity with the oscillator unit of the 
matched gang, the effective tuning capacity of 
this unit can be made to track for any desired 
intermediate frequency. All that is required is a 
well-matched gang condenser and the proper 
L-C ratios in the inductances. 

In the chart, Fig. 1, Curve A gives the capacity 
values for tuning through the broadcast band in 
the antennae circuit, L being taken as 220 micro-

soo 

1500 L...l..LIL.__J'-----'---'----'----' 1800 
too 2.00 300 400 soo 

CAPAc,rv 1,v,;:;,fd. 

FIG. 1 - "LINING UP" WITH SERIES CAPACITY 
Curve A is that of the antenna or first detector circuit, 

based on an inductance of 160 µh. and a condenser with 
a maximum capacity of 500 µµfd. Cun•e B shows hou: tlte 
oscillator , tuning capacity would have to vary 1.vith a 
lfiO.,.µh* coil tn maintain a constant frequency difference 
of 300 kc., tltc total capacity required (at 500 kc.) being 
245 µµfd. , Tltc dotted curves show the effect of putting 
1.,arious values of capacity in series 1.t1ith the 500 .. µ.µfd. con
denser. With a series capacity of 500 µµfd. tltis curve co• 
incidcs almost exactly witlt B. 

henries and the 11:ang condenser being made np of 
500-µµfd. units. Curve B shows the corresponding 
capacity.values oft.he oscillator. The intermediate 
frequency in this instance is that of the March, 
1929, Q8T superheterodyne, 300 kilocycles. The 
value of l, for the oscillator is ltiO microhenries. 
The t.wo,curves are separated ::1 µµfd. at the bot
tom and over 200 µµfd. at the top. Obviously we 
can't merely add a fixed sum of capacity in shunt. 
But the eccentricity of that equation for solving 
two capacities in series - the same as for two 

* New Boston, l\lass, 

August, 1931 

resistances in parallel- fits like the paper on the 
wall. 

Run a few experimental curves like that at ,l 
modified by the addition of 1000, 759, 500 µµfd., 
etc., in series (such as the dotted curves in Fig. 1) 

FIG. 2-HOW THE 
OSCILLATOR GRID 
CIRCUIT IS AR· 

RANGED 
C1 is the regular gang 

condenser, C1 the se
ries compensator, and 
C3 a .,mall trimmer to 
make fine adjustments. 
C4 ~ a. trimmer em,., 
ployed when stray ca• 
pacities- are appreci
able: it mav not be 
necessary in -all cases. 

and it will be found that the ,500-µµfd. curve 
coincides almost exactly with Curve B. 

The equation for two capacities, (\ and C2, in 
series is as follows: 

(\XC2 
C=,;, -1-("' 

.,,1"' '2 

The total capacity is always less t,han the 
capacity of the smaller oft.he two in series. Thus 
5 µfd. in series with 1000 µfd. must be less than 5; 
and 5 µfd. in series with .001 µfd.,must be less 
t,han .001 µfd. The actual values in the curves in 
Fig. 1 are as follows: 

r,oo µµ/d. in 
Frequency A B ser1."ett with B 

,;oo 460 245 240 
700 2:1fi 159 WO 
\100 142 110 HO 

1100 ~1.5 80,5 80 
1;{00 68 61 60 
1500 /il 41> ,16 

Fig. 2 shows t.he hook-up of the oscillator unit. 
C1 is the 500-µµfd. variable unit, and C'2 and C3 

together, in parallel, form the series compensator. 
('3 is a midget variable by which" the hook-up is 
finally trimmed in actual receiving. The series 
capacity is on the grid side, because the filament 
side is common to other units in· the gang. Stray 
capacities, if kept down, are taken care of by C3. 
If they are too high it may be necessary to put (;4 

across the whole. 
Any intermediate frequency may be single

tracked in the same manner. First run Curve A 
with a suitable value of L, usually about 220 µh. 
for the broadcast band with a .500-µµfd. gang 
condenser. For a 300-kc. i.f., as above, start Curve 
B at the bottom, 3 or 4 µµf d. less than Curve A so 
as to keep the curves from crossing, which would 
he fatal. Curve A at 1500 kc. starts at 51. We will 
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start Curve B at say 48, for the corresponding 
setting, 1800 kc. Your slide rule will tell you that 
160 microhenries of inductance will be required to 
start this curve here. Run out the values for other 
settings, and you have Curve B. 

The remaining step is merely to pick out the 
series curve that coincides. Sometimes it will be 
well to shift the L value slightly. Delving deep 
enough you can always flatten out curve .1t to 
coincide with B. 

Here are some other values for different inter
mediate frequencies: 

. For 130 kc. use 200 microhenries inductance in 
the oscillator tuner, and 800 µµfd. a.a the series 
compensator. For 100 kc. use 210 µh. and 800 
µµfd. in series. For t75 kc., the present fashion
able i.f.;use 225 instead ei. 220 µh. for the antenna 
tuner, and 200 µh. for the oscillator, with 600 
µµfd. in series. 

To find tlie number of turns for these windings 
use the simplified formula: 

N•a• . . 
L = 9a+ 1 Ob rmcrohenries 

in which N is the number of turns; a is radius of 
the coil in inches, and b is the length of the coil in 
inches. ln ac;tual practice it is usually necessary 
to line up by cut-and~try, although the formula 
is surprisingly accurate on broadcast coils in 
which the ratio of diameter. to length lies between 
1/ 1., and 1/2. 

I have no data on the use of this system in lin
ing up on short waves. Theoretically it will work 
out, b1~t stray capacities pile up fa.~t and indicate 
the necessity for cogitation and prayer. An in
spection of curves suggests an ei.perimental lay
out as follows, for a tuning range of 3500-4500 kc.: 

Inductances, 35 microhenries for antenna cir
cuit, 32 µh, for oscillator; gang condensers of 75 
µµfd., each unit, with a 700-µµfd. series coudenser 
as compensator on oscillator. These are subject 
to trimming for stray shunt capacities. 

Getting Ready for the Frequency 
Measurement Tests 

(Continue,.! from page 14) 

are made by laboratories equipped with accurate 
frequency standards and the transmissions are 
also checked by the U.S. Department of Com
merce monitoring stations. 

TRANSMITI'ING PROCEDURE 

The time allotted to each transmission is 8 
minutes, divided as follows: 

2 minutes - (,li-'lT QST QST de (station call 
letters). 

3 minutes - Characteristic letter of station 
frequency by call letters and statement of 
frequency. Characteristic letter of WlXP is 
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"G," of W9XAN is "D," and ofW6XK is "F." 
l minute - Statement of frequency in kilo

cycles and announcement of next frequency. 
2 minutes - Time allowed to change to next 

frequency. 

THE TRANSMITl'J:WG STATIONS 

WlXP; Massachusetts Institute of Technol
ogy, Round Hill Research, South Dartmouth, 
Mass., Howard A. Chinn in charge. 

W9XAN: Elgin Observatory, Elgin National 
Watch Company, Elgin, Ill., Frank D. Urie•in 
charge . 

W6XK: Don Lee Broadcasting System, Los 
Angeles, Calif., Harold Peery in charge. 

REPOR'l' AND 'l'FJS'l' BLANKS 

Blanks for reporting on the regular S. F. trans
missions will be sent postpaid upon request. Just 
send a c11rcl or message to the Standard Fre
quency System, QST, 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 
Official Transmitting Stations will be sent to all 
who ask for them. It is suggested that amateurs 
in foreign countries send in their requests for test 
material as soon as possible, particularly those 
who will not receive October QST before the tests. 

WWV TRANSMISSIONS 

The Bureau of Standards station WWV will 
transmit 5000-kc. calibration signals, accurate to 
within one part in a million, between 2 :00 and 
4:00 p.m. and between 10:00 p.m. and midnight, 
E.S.T., on the following 'fuesdays: Aug. 11, 18 
and. 25; Sept. 8, 15, 22 and 29. Multi-frequency 
transmissions accurate to a part in a hundred 
thousand will be transmitted by the same station 
on the following schedule: 

Prequencies in Kc. 
Ea,stern Standard 1.'irne ,iuq. 4 Sept. 1 

2:00p.m. l.0:00 p.m. 3600 6400 
2;18 10:18 4000 7000 
2:36' 10:36 ,l400 7600 
2:54 10:54 4800 8200 
:l:12 ll:12 5200 8800 
ll:30 11:30 5800 9400 
3:48 11:48 6400 10,000 

Reports on WWV transmissions may be for
warded via (JST. 

J.J .. L. 

,e.. Strays~ . ~ . 
Bureau of Standards Resenrch Paper No. 238, 

"A Radiobeacon and Receiving System for Blind 
Landing of Aircraft," describes a 98-megacycle 
transmitter and receiver which will be interesting 
to experimenters working on the ultra-high fre
quencies. 

QST for 
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The Wives and Mothers of Radio Amateurs 

A New Organization of Much Interest and Many Possibilities 

By Clinton B. DeSoto* 

WE have YL's and XYL's - married and 
unmarried, active_, ardent pursuers of the 
art of amateur radio. We have Y\V's and 

OW's, filling and rounding out the universal 
aspect of our hobby. 

But most numerous and most important of all 
to the great body of amateur radio are the RM's 
and YFls, those possibly inactive but entirely 
indispensable adjuncts of the average ham sta
tion. Unheralded and unsung, despite their 
evident if indirect interest in all things pertaining 
to t,he station with which they are associated --
intense interest indeed in all the joy brought by 
t,hose foreign DX cards, all the glory of that high 
traffic total, all the pleasure of that workmanlike 
hit of station equipment ---- they provide a won
derful, comfortable setting for the activity of the 
air. 

Unheralded and unsung, did we say'? Too bad. 
Something should he done about it - by some
one. And tt has - by the radio mothers and sta-

• tion wives themselves -- by a group of them 
down in .the forward-looking Lone Star State. 

Around the first of this year inspiration began 
stirring in that region, began surging and boiling 
around thoughts of just what this thing called 
amateur radio could mean to t,hose whose foot
steps it dogged daily without assuming the pro
portions ,of a personal interest. By February some 
of the Wives and Mothers of Radio Amateurs in 
t,he cities of Dallas and Oak Cliff, Texas, had de
termined to see that question answered, and they 
decided to organize a club under that name. 

lt wasn't to be a radio club, or even an auxiliary 
of a radio club. A social club, then, much the same 
as many another such group, but possessing the 
very perceptible difference of tt fundamental 
membership requirement which provided that a 
prospective member, to be eligible, must be either 
a RM or a station YF; a club limited to, and yet 
outside of the amateur radio family. 

Mrs. Frank M. Corlett, wife of the West Gulf 
Division Director, started it all ----·· and who could 
do it better than the station YF of a member of 
the League's governing body, an old-timer among 
old-timers? She has been elected President, with 
other officers as follows: Vice-president, Mrs. 
Louis Peine, of W5AE; and Secretary-Treasurer, 
Mrs. Thomas R. Gentry, of W5RG. Mrs. Corlett, 
of course, lives at W5ZC. 

From the Constitution of the club we learn 
* Assistant to the Secretary, A.R.R.L. 

August, 193 l 

that the name is officially decreed to be "The 
Wives and Mothers of Dallas Radio Amateurs," 
and that t,he objects for which it is founded are: 
"To bring together socially the Wives and 
Mothers of Dallas Radio Amateurs; to promote 
mutual sympathy, counsel, and interest in our 
husband's and our son's hobby; and with a reali
zation that theirs is an outstanding, fascinating, 
far-reaching and education.al hobby, it is our de
sire to further their interests in whatever way 
may present itself." 

After a few semisecret gatherings in which the 
plan was tentatively broached and thought out, 
the first official meeting was held on February 
19th in the form of an entertainment and buffet 
supper to which all the amateurs of Dallas were 
invited. T'h.is served the dual purpose of institut
ing and announcing the organizat10n, and was 
celebrated with talks by Mrs. Corlett, President 
Richard C. Harris of the Oak Cliff-Dallas Ama
teur Radio Club, Assistant Radio Supervisor 
W. I. Abbott and Director Corlett. Readings, 
chalk talks, and musical selections including a 
vocal solo and renditions by the Oak Cliff Civic 
Commercial Band, entertained the party. The suc
cess of the event can be gauged by the statement 
that supper was served to more than 130 guests. 

Meetings were thereafter held simult,aneously 
with the monthly sessions of the Dallas Amateur 
Club, but recently the .interval has been lessened 
and the wives and mothers meet twice monthly. 
Membership in the club is about on a parallel 
with the number of active amateurs in the vicin
ity; during the past four months it has wavered 
between twenty and thirty. Merely a start, of 
course, although a marvelous one for such a new 
idea. 

And that, last remark seems to us an adequate 
commentary on the whole plan. There is, in
disputably, need for such organizations as this. 
It has been the experience of Dallas amateurs 
that a common bond of radio companionability 
sprung up in their families as quickly as the club 
got enthusiastically under way. It is that experi
en'Ce which makes logical the proposal of a 
national order of the \Vives and Mothers of 
Radio Amateurs. 

F'ellows, there's a· thought to bring into your 
own homes. Let's see you do some missionary 
work along these lines in your own family and 
radio circles. Affiliated clubs, and others, how 

(Continued on page 5ii) 
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Finding the Expeditions 

K ATECTRS are requested to look !or expeditions in the rreqneury bands set aside by int.ernatlonal IJ.l1re.ement ror assll{llI!lent to 
U1~ mobile servic£>,., reporting full data on call, time, frequency, and other information to the A.H..R.L. The mobile-service 
frequencies are: 

1500-1715 kc. 175-ZflO meters 
2250-2750 109-Ia3 
MM-5700 t,£.7-fil/ 

$1t?;J,~ht itf~.,%. (I 
1I,000-I1J1.00 :<'ff.,1-i!7.3 
12,3UU-12,X25 i:l A-24, 4 
16,400-17,100 17,5-18.3 
21,550-22,;l()0 JH 4.5-J:J, ll 

The A . .R..R.L. Communications Department will issue the new expedition C{'ttifteat~~ to all reporting fully on c~pedltions. Also a 
special <'lass of c('rtitlcate will be issued to amateurs ijhowing proor of actual service rendered expeditions in the tleld. 

8tnUon 

Schooner Ramah 

S. 8 • • \forrts.,ey 

Schooner /Jowdoin 

Yacht .Vorthern Ltghl. 

fhihmn.rlne Sn.utllus 

55.55, swo. 11.I 10, 16,660 
{Keeps schedules witll amateurs working 

in 7-mc. band at ~:au p.m. E.S.T.; also works 
nmn.teurs in both 7- and 14-mc. bands.) 

6250, 8880, 12,300, 16//W 

trc1s~tEIT;~10~1~:t~i~1
~~ske81?:c~;i~ the 

.amateur 'bu.nd for replies, right aft('r \Y HD
e.ked) 
,555.5, 8290, 13,240, 16,660 

(W9AHH and W9At.l(l report QSO on 14 
me. 5:00 to 6.;2.5 p.m. c.S.T. July :lud) 

J
5~fvl6~i 1;;,if~vk'ili12 rtiport XA8A and 

esw6 7050 kc~ 5:06 a.m. P$.T. June 15th. 
Amateurs are requested to try to make sched
ule wit,h KGEG on 8330 kc,) 
55

ff\'.•1Y1°e'6 fo"?/£n~ti~;..1J itt0o/~-;~: 1~1,~!}.~ 
\\·.hen under way) 
5525, 8290, 11,050, 13,240, 16,580, 16,860 

Ca.U,.'-<:l;;twl 

WCEN 

VOQH 

Wl>DE 

KGEG 

WSEA 

WID.J 

Remarks 

Forhes-Grent.ell N orthf'.J'n Labrador Chart
ing 1..;xpcd!tion, I<~. D. _Brooks. \V l ';['L. op<:ro.-

,iJ~r~i/~~e~fy \1~: ~~.f ~~%11J}f;;#.;};!n~t;i~~ 
i·::ig~iLii1n-i~y~:ttiii%~r~amah, to return 

I~ledltion to .Itranz Jos-ef Land, north of 
U.S.&.R. re:u:l1cd via tccJ~nd, Pa_ul Oseanyon[ 
cx-\V-2AZA operator. Lert N ewfoundlan( · 
~lune 11th for northland . 

Macl\flllan Labrador Expedition. Ralph E. 

!~r8°ff8(?~~:~~<~r r~ti'\v1111 f~~91~~atlcaat
ing 

On t,wo-;ye.ar en.Ilse around the world, Bill 
Crabbe, ol;)era.tor. 200 ~llcw 1'rom Sydney. 
Austr.aliu, 1n 1nid-Junc. Lett San .Francisco 
April 2nd. 

,Pl;~~~cti1!Jrl::g~nforExf,g~\~~~ 1~v~ti' 
iU'.":-('.PS schedule. -,W .. 3S1\[ Q.SO J'tmc 17th. 

Owner, S. F. B. Morse. WSCRA kept 
sr.bedule. 

Yaeht Temptress 

i>ortiable St,il,Uon 
Korea 

in 7 and 14 me. BADX-6ESA c:,liXJ;i~~- ~:fl~.ov~t~ ,£~~~-l~gw ~1 
f)rinoco River 

Oil ProsJ?eetlng 
Houseboat 

Yacht llftzpah 

Yacht .'Jopelta 

Plsherman II 

Norkap II 

J\totor Car St,ation· 

'Plane NC146M 

Huancayo l\tin.gnetic 
Observatory 

'Plane NR-211 

87~3'n I iil~0,?,;t/J;j~ from canoe trip in late 
July) 
14,250-14,;J!IO kc. 

(6860 kc. 11 :30 p.m. E.S.T. June 4th re~ 
ports WSCXC) 

8290, 8450. 11,230, 11.050 
(Reported using 5.55,5 kc.) 

6670 

8:.190, 11,160 
(Hchedu!es KUP on 6530 kc; at 0515 and 

1115 G.C.T. !or tic) 
7 me. band 

8000, 8240 
(FX.C repeat.a Xatgeosoc dispatch for ama

umrs on 8 me. 2300 G.c:r. dally) 
7- mid 14-mc. amateur bands 

(~lay use PY coll) 

:J:J3, .500, 3130, 5615, 8450, 13,240 

KclJo Chosen (Korea). · 
DDOE !H31 Dickey Orinoco River Expedition In 

Venezuela. \V. J, Lanz. ex-2IV-2(:y1~ opera
tor. Schedules W8BAD. 

Kl!'ZT 

DAIV 

WBEU 

LDTE 

FPCE' 

KHFQJ 

O,HU 

t.o~~~x~n ~i11336~~ii~rtvY.r-f~Z:iJa\v~~~g~ 
were QBO several times in Jtme b,~tWef'.'n 4::-m 
and 9:30 p.m. £.8.T. 

Owner, K l!'. l\IcDonalrJ, C!J!cago, lll., but 

1~!~a:)~~te{;;~~n1¥:~int1r~~~~qwi~XQs~r 
Count v.q,n. Luckner on summer eru1sc. 

J . . Pascal, W2CEV, operator. 
llound for South 8<',a J.slands_, A ustraU_a, 

~o. Afric.a, returning via orient. Owner, Zane 
Urey. 

'To sall .trom Bergen, Norway, about .J'uly 
~?Jihb!or!s·t=~~: ia:ne

11
~ovies, etc. Traffic 

Haardt Trans-Asia E'Xpedltion In Allia with 
J)Crsonnel o! 35. !or 18 months. Messuges !or 
National Geographic. 

eJl~Y[~~ if,;';;; i~eii;'J'o~~;:',.'ift~ plane with 

o/1~1::ttrt1inrl~h~u~in i:;,."l/~~i~ni>e~~~; 
operation this lall. 8. L. Seaton, W3BWL. 
operator. 

Col. Charles A. Llndbergh for proposed 
fi!ght to the Orient. Amateurs are requested 
~JV~J§~e~!ftJ1~1Y~roadeas.ts and ncwspapt>rH 

Norwegian Expedition H mr, band 
(1700 G.C.T. or around noon E.S.T.) 

XLA2K . Sclentl11.c party in Greenland July ~-0 to 
September 12. Operator A. <)everbyeT LA2K. 

DAILY• PRESS SCHEDULES FOR EXPEDITIONS 

WGG 13,750 mct;,rs 21.8 kc. RCA-Ocean-Press ifl~T<:'faf~~~'lt.'§.'~: 
\\'SC 35, 7 " 8400 kc. " " " Q4!8 G.C. T.-1 l :18 p.m . 

.r;:.S.T. 8:18 p.m. P.S:r. 
(Por two hours starting .•. ) 

WHD 45.8 6,550 Press 0600 ci.C.T. I a.m. E.S.T. 
\\'HD 35.9 8350 " .. " 

* Except KUP Is daily except Sunday. 
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An Inexpensive Constant Temperature 
Crystal Oven 

By Louis F. Lauman, Jr., W9GDU* 

T HIS crystal oven can be constructed for 
the same price that a good crystal can be 
purchased for. It represents an outlay of 

less than $15.00, including the thermo-regulator. 
The thermo-regulator in use is a De Khotinsky 

type similar to that used at Wl MK and a number 

uov { 

TOP 

FlG. l·-SECTIONAL VIEWS OF THE CONSTANT 
TEMPERATURE UNIT 

The aluminum compartment '•A'' houses the thermo.
static element, the crystal, and the bulb of the thermom
eter. The 110.Volt supply leads pass through holes in bottle 
corks in the side of the compartment and terminate on 
stand,off insulators mounted on the outside of the box. 
Resistances Ri and R, are the 50- and 25,watt 110-<'0lt 
lamps used as heating units. The thermometer can be 
mounted in either horizontally or vertically. 

,.... _____ 14" ------->-i 

SIDE 

of BC stations. The thermo-regulator is accurate 
to 0.25° <!. However, this accuracy cannot be 
maintained without a well insulated oven. The 
regulator is of the bi-metallic type and has con-

* 5831 DeGiverville Ave., St. Louia, Mo. 

August, 1931 

tacts that will break ;350 watts, which is a de
cided advantage over the mercury type which 
requires a relay to break the current required in 
a crystal oven. It costs about half as much as the 
mercury type complete with the necessary relay, 
although the mercury type is, of course, more ac.c. 
curate. The one used here can be adjusted from 
the outside of the box. 

The materials used in the construction of the 
ovp,n are cypress wood, which forms the box it
self (1"); Armstrong insulation cork (2" in thick
ness); and balsa wood (¼" in thickness). This 
combination forms a good heat insulator. The 
oven is 14" x 11 %" x 9" high, including the cy
press lid which is 1" in thickness. The construc
tion is shown in F'ig. 1. 

A layer of cork is mounted on all sides of the 
box and on the bot.tom. Then, a Ji" layer of 
balsa wood is mounted on the cork on all sides 
and on the bottom. All small openings where the 
insulating materials meet are sealed with plastic 
wood. 

FIG.2 

FIG. 2-CONNECTIONS FOR THE HEATER 
CIRCUIT 

R, - 50-watt 110-volt electric lamp. 
R, - ZS-watt lIO-volt electric lamp. 
X - Thermostat contacts. 
C - 0,25-µfd. condenser. 
SW - S.p.s.t. switches mounted outside box. 

After the insulation materials are mounted a 
space 6" x 8½" results. A l" layer of cork is 
placed over the opening as a sub-lid. A solid piece 
of Ji" felt is mounted over the entire top as a 
second sub-lid. Then, a 1" cypress lid is screwed 
into the four corners of the oven, thus putting 
quite a bit of pressure on the felt, sealing the 
oven. 

The crystal is not placed in the same space as 
the heaters but an aluminum box, 6" x 4¼", is 

(Continued on page 90) 
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EXPERIMENTERS' SECTION 
Clickless Keying 

Two very similar schemes for using an auxiliary 
tube or set of tubes t,o key a transmitter have 
been suggested by W. H. Hannah., ,v2us, and 
C. W. Carter, W8AGT. In both cases installation 
of the extra keying tubes has resulted in complete 
elimination of clicks. 

A diagram of the system in use at W2US is 
shown in .Fig. L The following letter from Mr. 
Hannah explains how it works: 

"Clicks have long been a real source of trouble 
and worry to a great many of the amateur fra
ternity, especially in the more crowded sect.ions 
where broadcast listeners are numero1L~. Living 
in an apartment house as I do at present makes 
the problem of c:lic:ks a very real one, hut a 
problem that has been eliminated in my case -
not partially hut entirely. The apparatus needed 
is to he found in any amateur's junk pile; in fact 
it is so simple and yet so very effective that the 
results are really surprising. All methods of keying 
that I had ever.heard of were tried on my trans
mitter, which uses 8.52's in push-pull, and this 
was the only method tried that did the job. 

"The circuit of the 'tube keyer' is submitted 
herewith and its simplicity is apparent. The tube 
used for the job can be any three element tube 
of not too high plate resistance. In my case two 
Type 'lO's in parallel proved adequate to pass the 
necessary plate current with a negligible drop in 
voltage to the transmitter. The resistor in the 
center tap lead can be of the variable grid leak 
t,ype. The condenser capacity used was 1 µfd., 
but a smaller value could be used advantageously,. 
Another resistor could be added in series across 
the key to reduce sparking at the contacts, but I 
found that this was not necessary even though 
the discharge from the condenser. was quite 
heavy. The ·insert.ion of the series resistor made 
no difference in the final result. 

'' It can be seen readily that the amount of 
eurrent keyed is very small with this cireuit 
arrangement. Owing to the fact that we a.re not 
keying the load but only a very small amount of 
grid current in t.he keyer tube we are well on the 
road to clickless operation. The resistance of the 
tube and the blocking of the grid by changing 
value of negative bias on the keyer tubes is re
sponsible for the absolute cut-off of plate current. 
The proper value ofresistance can be determined 
by leaving the key open and varying the resist
ance until the current throu.11:h the resistance is 
of such value as to block the tube, cutting off 
the plate current to the transmitter. 
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"This method will key at high speeds and has 
been tested to well over a hundred words a 
minute, making perfect tape recordings. Broad
cast receivers were operated in the same room 
from the same supply as the transmitter, turned 
on full volume between broadcast, frequencies, 
and there was not the slightest trace of a rlick. 

''This is submitted with the hope that others 
of the gang will try it, and find it as much of a 
godsend as I have. I thnnk the originator of this 
method, Mr. F. B. Kennell, R. C. A. Communi
cations, Inc., Riverhead, N. :Y." 

\\'aAGT uses the diagram shown in Fig. 2, 
and has this to say about it: 

"Referring to the diagram, consider that the 
control tube functions to open and dose the 
center tap. 'When the. key is depressed the 'C' 
bias volJage is shunted through the 100,000-ohm 
resistor. The control tube plate resistance is 
lowered giving the effect of closing the center tap. 

FIG. I 

\Vhen the key fo up the 4.5 volts from the 'C' 
battery is sufficient to increase the plate resist
ance so that in effect the center tap circuit is open. 

"Using a 100,000-ohm resistor the amount of 
current handled by the key contacts is less than 
one-half milliampere. The }/4'.-µfd. condenser 
connected across t,he key· contacts effectively 
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prevents a slight click that might result from 
breaking even this small current. 

'' The control tube offers some resistance even 
with the 'C' bias removed, and the oscillator out-

FlG.2 

put is therefore decreased slightly over straight 
center-tap keying. To reduce this· loss several 
tubes may be paralleled. As many as five or more 
tubes could be used on higher power transmitters. 
In our case two tubes give very slight loss, about 
8%. The' tubes used are of the 25-cent variety. 
The type '45 tube is used because of its low plate 
resistance when the grid bias is removed. 

"The filaments. may be connected either in 
parallel or in series depending on the available 
filament voltage, which may be either a.c. or d.c. 

"No trace of click is noticed on a sensitive 
broadcast receiver nearby." 

Super-Regenerative Circuits 
The circuit of Fig. 3 was sent us by Ricard P. 

West, 506 S. 41st St., Philadelphia, Pa., and a 
similar eircuit was suggested almost simultane
ously by M. Leubbers, 3950 Page Blvd., St. Louis, 
Mo. It is an adaptation of the once-popular 
Flewelling circuit, and both Mr. Leubbers and 
Mr. West have reported excellent results with 
it. A single tube is used to generate the '' varia
tion" frequency and simultaneously act as a 
detector. 

The constants for the various parts are shown 
under the diagram. The purpose of the switch S 
is to allow changing from straight detection to 
super-reg~neration for purposes of comparison. 
"B" voltages between 45 and HO volts should 
work well. 

The tuning coils, £1 and L2, may be any of the 
usual commercial short-wave plug-in coil sets, 
or may be made similarly. In Mr. J.eubbers' 
outfit condenser 02 is omitted and L1 is a coil of 
20 turns of No. 18 wire on a 3-inch form fitted up 
with a sliding contact to allow changing the 
number of turns. The tickler coil, L2, is wound on 
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a two-inch form, and has enough turns to allow 
the tube t,o oscillate readily. ·· 

Mr.-West also has used a few other modifica
tions of the circuit in his experimental work with 
it. The fundamental arrangement is t.he same in 
each case, however. · 

Grid Bias Without Batteries 
The problem of securing grid bias for modulator 

and speech amplifier tubes without batteries 
presents a good deal of trouble to the average 
ham. There are several methods of obtaining 
bias by resistances in the plate supply leads but 
this has the disadvantage of lowering the effective 
plate voltage by the amount of the bias voltage, 
and also requires heavy duty resistances, which 
is an expensive item to say the least. 

The circuit diagram of Fig. 4 has been used in 
the hundred watt 20-meter phone transmitter at 
W9BKO for several months and has performed 
satisfactorily without a hitch. In addition to low 
cost a very smooth adjustment of grid bias is 
secured and the plate current of the three 50-
watt modulators can be set to any desired value. 

Grid bias is secured by utilizing part of the IR 
drop across a 25,000-ohm resistor, R, used to 
secure gridlcak bias on one of the Type '10 
doubler tubes. Smooth control is obtained by a 
potentiometer arrangement· with the variable 
arm of the potentiometer connected to the grid 

~ I l• Ill ti l R2 I 

Phoneior 
Audio 
Amp. 

FIG. 3-SINGLE-TVBE SUPER-REGENERATIVE 
CIRCUIT 

L,, L2 - See text. C, - 150-250 µµfd. 
C, - 25-50 µµfd. midget. C, - .006 µfd. 
C, - 150-µµfd. t1ariable. R1 - .:J-10 megohms. 

R, - 50,000-ohm variable resi3tor, 
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of the modulator tube thr&ugh the input transa 
former. Care should be taken in the first adjust
ments to make sure that the r .f. stage is in reso
nance and really amplifying or there may he 
fireworks. From a study of the potentiometer 
arrangement it can be seen that any bias voltage 
up to the total hias on the r.f. stage can be placed 

FIG. 4 

on the grid of the modulator tubes. The radio 
frequency chokes are almolutely essential and the 
by-pass condensers desirable for proper operation. 

The writer cannot recall of having seen this 
.idea in use before, but can vouch for its perform
ance and reliability. 

········· Everett L. Dillard, WlJBKO 

A similar'schcme is in use at KWG., Stock.ton, 
Cal., except that glow tubes are incorporated in 
the biasing arrangement. Vernon L. Harvey, 
WfiBCH, technician at K\VG, writes as follows 
concerning it: 

"For the last two years we have been using a 
system of obtaining 'C' bias for our buffer ancl 
modulated amplifiers as well as the modulators 
which I have uot seen in print aH yet. 

''The grid return from our modulated. ampli
fier, instead of terminating at a bias generator or 
batteries, terminates at a pair of '74 glow tubes, 
used in BOL sets as voltage regulators. The two 
tubes in series give 180 volts bias to these tubes 
(two 2U's). · 

"The grid return from the buffer stage termi
nates 'one tube from ground,' giving UO volts. 
Across the two tubes in series is shunted a 50,000-
ohm potentiometer, the center arm going to the 
modulator grid return, which gives a variable 
'C' voltage up to 180 volts." 

Grid and Plate Condensel"S 
The following letter from W9CGC may help 

some of the fellows who arc having trouble in 
getting Western Electric tubes to work right at 
high frequencies. The dope is certainly worth a 
trial. 

"I had been using a 211 as· an oscillator in a 
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liarifoy dtetut anc.lliact~ery goddresults,but it 
went \fost. A W. E. 211-D was obtained· to re
place it, but lhad trouble getting it, to work right. 
When faming the transmitter with the key closed 
1 could tune the antenna to a point where tl1e 
radiation indicator showed about iµi amp and a 
half, but on opening the key arid again closing it 
the tube would not break into oscillation. \Yith 
the filter disconnected the transmitter worked 
OK. . 

"I finally gave up trying to guess what the 
trouble. was and turned t,o my file of (JS7"R. I 
found an article regarding plate and grid by-pass 
condensers., and decided that a very small con
denser. in both circuits would remove my diffi
cult,ies. With three .00025 µfd. condensers in 
series for the grid by-pass and two .0005 and a 
.00025 in series for plate by-pass evE',rything 
worked as it should. The first QSO with these 
values of capacit.y in the two eircuits was with 
W7KK, who was clicked at fl:15 p.m. This is 
rather unusual so early in the evening because of 
QRM on the west coast at this hour. 

"Increasing or decreasing the grid leak rf'
sistance did not help in this ease. A 10,000-ohm 
leak is being used at present. 

'' It appears that the value of the by-pass 
ectndensers in both plate and grid circuits is more 
critical than has been thought." 

The Wives and Mothers of Radio Amateurs 
(C,mlirmed from page 41) 

about getting a wives' and mothers' club organized 
along with your own, not necessarily as an 
auxiliary, but as an independent and worthwhile 
entity. Initial organization an.d plans can be 
based on the Dallas club's success; ¥,ith individ
ual groups branching out into any of the fields 
into which women's social dubs regularly 
venture. 

"Tell.cupping" has been an integral part of 
diplomatic amateur radio ever since the 1927 
Washington conference. It seemR likely that 
it has a. place here, too, with a communion of 
family radio interests being reached over the 
afternoon teacups and evening suppers of ladies 
associated with amateur radio. 

When using Pyrex bowls as lead-in insulators a 
threaded rod twelve inches or more in length is 
nuccssary to connect. the two. If the threaded rod 
cannot he obtained a piece of copper tubing may 
he substituted by sinking a 5-82 brass bolt in eaeh 
end of the tubing and soldering them in place. 
The heads of the bolts must be removed first, of 
course. 

-JV8BR-DXJ 
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THE COMMUNICATIONS 
• DEPARTMENT • 

F. E. Handy, Communications Manager 

More Amateur Station Licenses 

Revoked! 

T HE "borrowing" of call signals, use of false calls, 
and flagrant operation by unlicensed amateur sta
tions has been called to our attention all too fre

quently in 'recent months. There is no excuse at all for any 
such operation in a country where operating regulations for 
amateurs are as liberal and licenses granted as freely as in 
the U. S. A. Such abuses of amateur rights reflect seriously 
011 the character of the individuals concerned, and if we in
terpret correctly the indignant expressions from amateurs 
who have had their calls "borrowed," it is a matter of 
general opinion that such lawbreakers should be appre
hended and punished summarily and adequately, or denied 
the right of operation which their action has forfeited. 

The licensing authorities are out to check all such abuses 
of the amateur regulations. Last month we cited the revo
cation of W5NE'a licenae for (l l use of an unauthorized call, 
(2) off-frequency operation, (3) failure to keep a log. Thia 
month further revocations by the Federal Radio Commis
sion must be cited. On May 25, 1931, the Commission re
voked the licenses of stations W2BVC and W2BSW (Jack 
Stewart, 158 E. 32nd St., Brooklyn, N. Y.) and W2CHM 
(Henry Meyers, 3082 Emmons Ave., Brooklyn, N. Y.), 
in accordance ,dth Section 14 of the Radio Act of 1927, 
in view of the action of Mr. Stewart in "loaning" his call 
letters through Mr. Meyers to a third party. By "aiding and 
abetting" .violations of the regulations amateurs make 
themselves liable to the penalties provided in the Radio Act. 

The excellent and worthwhile work of amateurs in general 
message handling, expedition contact, experimental rlevel
opme,;t of equipment, research in propagation phenomena, 
operator-training in the U.S.N.R. and Signal Corps Army
Amateur nets, repeated proof of general readiness for local 
or national emergencies of all kinds, and the like led the 
Commission to rule that the public interest, convenience and 
necessity will be served by the operation of amateur station.* 
But the F.R.C. examines all the facts (or holds hearings if 
neressary) in any and all individual cases where information 
brought to the attention of the Commission indicates that 
the public interest may require otherwise. The action cited 
in the paragraphs above revoking amateur station licenses, 
or denying operating rights to those who have abused 
privileges or demonstrated their unfitness to be members 
of our great body of good amateurs, should serve as a warn
ing to operators with careless tendencies as well as those who 
err with criminal intent. In the light of the radio law the 
same punishments may be meted out to all violators. 

Regarding the suspension of the second district licenses by 
the Commission, Emery H. Lee, Acting U.S. Supervisor of 
Radio, con:imented as followa: "The high frequencies are 
used by a great number of services, and safety of life may 
be involved should there be undue interference with some 
of these services. A number of amateur stations are logged 
each month operating off frequency in portions of the radio
frequency spectrum where serious interference may result. 
Where it is shown that licensed amateur stations to some 
extent have difficulty in operating within their allotted 
bands, it becomes immediately apparent that the felonious 
operation of unauthorized stations by unlicensed operators 
constitutes a greater menace to safety of life and interstate 

* Section 1II, F.R.C. Amateur Regulations. 
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E. L. Battey, Asst. Corns. Manager 

commerce. Where it is found that licensed amateurs are 
,:z.idinq and abettina the operation of an u,nauthorized station, 
recommendations are made that the licenses of the amateurs 
involved be cancelled. Criminal proseeution, of course, 
might follow should it be warranted by the facts involved." 

There is little need for us to add that the Radio Division 
now has in operation ten** of it.a monitoring stations, reg
ularly observing the operation of all services in whatever 
part of the country they may be located. Let us take care to 
observe the regulations in every respect. Let's sum up a few 
of the points we ought to bear in mind to avoid trouble with 
the alert representatives of the government now policing 
the radio channels. 

(1) Use only authorized call signals, and only from such 
location or locations as indicated on the station 
license from the l<'ederal Radio Commission .. 

(2) Observe the frequency bands closely. Work no nearer 
the edge of an amateur band"°"* than the accuracy 
of your frequency measuring equipment justifies. 
Check frequency regularly before going on the air 
each day. Keep your frequency meter accurately 
calibrated using the Friday-night calibration serv
ice from WlXP, W9XAN and W6XK (schedules 
in full in each issue QST). Build a good frequency 
meter t if you haven't one. Post such reminders as 
ueee.ssary in the station so you will check frequency 
often. ' 

(3) Keep a log in accordance with the regulations. 
(4) Don't loan your call signal for any use whatsoever. 

It is non-transferable. Avoid any act that mi$t 
directly or indirectly be construed as "aiding and 
abettingn or encouraging any violation of the radio 
laws or regulations. Help other amateurs you con
tact. Notify them promptly (and in a kindly way) 
if you observe th<>Jr signals off-frequency, broad or 
wabbulating, or the operation in any respect not all 
it should be. 

F. E. H. 

** There are at the present time ten monitoring stations now 
being operated by the Radio Division of the Department of 

!;,~~nd~eJ~nd~d~ 6~:ritih!~;l~g!t~~1G~~;;c\~\~~~ ~!t~, 
is equipped as W(-11, with primary standards. In addition to these 
ten monitoring stations in regular ope1·ation, there arc also ten 
other points in the United States where receiving observations 
arc made and in a few of these locations, frequency measure
ments are made by means of composite crystal standard meas
uri~g apparatus. 

Individual Radio Division offices rr.ceive regularly measure
ments made on off-frequency operation of amateur statiom, in 
their particular inspection district by all the different monitoring 
stations. Each monitoring station mea.surc-...s, in so far as possible. 
everything within its range and, because of this, off-frequency 
observations of the 11ame station may be made by two or more 
monitoring stations in widely S("parated parts of the country 
at on or about the same time. Another result of this method of 
oPeration is that due to the difference in time between the At~ 
lantic and Pacific Coast, a monitoring station on the \Vest Coast 
in operation at about midnight can, circumRta~ces pennittip.g, 
make measurements of stations on the East Coast operatmg 
in the early morning hours eastern time. 

M.:::l~~~;Jt Wdt~1~t~~-p ~ ~t~ Ri;~l· 1 ;'fcI}lf~ ~~~~~ 
tetfp~~~

08~t. 1930 QST. The Dynatron Frequency Meter. 
P. 3S, Feb~1931 QS1', WlMK's lJynatron Frequency Meter. 

Traffic Briefs 
WlBKS heard a ham ask the Radio Inspector for a pink 

ticket because his folks had the boudoir done over in pink! 
Whoops, my deah! 
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CQ "2sMC" -AT rue Story ofT o-day 
By Jack E. de Cure* 

In ,fanuary QST (page IV) we invited contribu
tions an every phase of amateur comm.unic(l.tion 
aetivity, New ideas and viewpoints, criticiSms of -
and remedies for conditions, hints on DX, sugges
tions concerning radio club organization. informa-
tion 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 fn 
present-day amateur radio, data on low-power 
possibilities, 1750-kc, operation, etc., all are needed. 
There is plenty of romance and real accomplishment 
in amateur work. Head 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 articles in 
QST, the author whose article appears to have great
est value of those received for consideration, has his 
choice of (1) a copy of 1'he Uadio Amateurs Hand
book bound in leather cloth, (2) six pads nf message 
blanks, or (3) six of the new type A.R.l{.L. log 
hooks. Our offer is good throughout 1931. The article 
presented herewith is the prize-winning article for 
this month. 

- Communications ~fanaqer. 

-'CQ CQ CQ ten de VK3WL. CQCQ CQ ten de YK3WL." 
Then a few switches go snap. Slowly we cover the 

.band for the 1000th time. ND again. Not even a burst of 
QHN. "It.is lonely down here. Guess. if old VK3BQ wasn't 
down here I would have quit long ago. - Well, we will try 
14 me. for a change. Guess that 28-mc. energy just tears 
straight throURh the heavyside and never gets anywhere. 
There were plenty of ZLs and W6s looking for us this morn
ing, yet no contacts."' 

Su coils are changed and the transmitter adjusted for 
14. me. Again "CQ de VK3WL" and repeat. Switches snap 
again. This is better. An R6 sig calling VK3WL. FB. Guess 
this is a "W." Finally he signs "VK3WL de W6BAX.'' Gee, 
that sounds like old times on 28 me. Over we go and swap 
reports. "FB, CUAGN BAX, how's ten with you these 
days"?" BA.X says "Gue.Bs ten doea not go good. rve not 
been down as QRL college. Guess f shall have to start work
ing DX on 28 me. to get the rest oi W6 gang interested." 
- Number one illu.sion gone west. -We tell BAX how 
lonely we are down on 28 me,, anci heagreea to get dow.n and 
keep tlS company as <if ten as he possibly can - YB -. 
Now we have something to fire at. "BAX" knows at least 
a few good e,m, are i>!l Qui Vive and that makes it worth 
while. We yarn about .this and that concluding with 73 
and CUL. 

Next day the postman brings a letter bearing a ZL post
mark ,vith a neat 28 me. inscribed in the bottom corner. 
Hullo, what's this. A listener. He says" Dr OB flogged your 
28 me. sigs a few Sundays ago about 0mJ GMT T6 QSA5 
R5, I have been searching for the .28-mc. band for months, 
and the first thing l hear is CQ CQ CQ ten de VK3WL. 
Gee, Boy, I was thrilled to the back teeth. }'ive minutes 
later 1 logged VK3BQ. She's only a haywire receiver, hut 
how she perks.'' Huh! again and Number 2 iflusion gone 
west. Here's a raw recruit logging Vl<3BQ and VK3WL 
several times on 28 me. and not a single ZI,..VK QSO, 
Guess those ZL guys have been reading that 11-year cycle 
stuff and have gone up on to a.5 me, to work Iceland on Ione. 
Hi. We fed a bit disappointed at aU the .28 me. energy 

• VK3WL, 35 Higginbotham St., Nth Coburg N. 13, Mel
bourne. Australia. 
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,vssted onbarren shores. Down to the shack a CQ will drown 
oufi!orrom:1fi. We.tun.e slowly over band AH-VK3WL -
Cli,od ZL2DN FB .:....:swap reports .then. ''Say, OM, do 
yOu chap~ tl\/er 'ri'i ZL evei- wor·ty a:hOut 28 rile. these days?'' 
He comes back, "Hi, sure T heard you and 3BQ and VK3GC 
a.Jew times lately, but the tmr here ls not quite ready yet.'' 
(F.B ZL2DNis getting a trnr ready.) Later we pick up QST 
and, glancing through the divisional reports, find that 
w-·- has logged G5BY ,,n 28 me. lle reported it, that's 
why it got in QS~I'~ A .ha..Lf a dozen more i.n a half dozen 
different localities probably heard the same transmission 
and said nothing about it. 

Says l\fi-. Ham, H.28 me. is a waste of time, it's too er
ratic." We hav:e 28-mc. tests in February or March. Maybe 
April or May would be the correct months. We think that 
28 me. requires a wholly daylight path. Maybe it docs, 
or perhaps not. If we ran a 14-mc. test between Wand VK 
during July-August iC is fairly certain that not a r,oint 
would be scored perhaps au odd station wwld be logged. 
Sounds vefy much like a 28-mc. test in ianuary Eh - (But 
14 me. ls very useful and perhaps 01rr best DX band for all 
that) but if as soon as the July-August test was over we all 
abandoned the band, its usefulness w,,uld never be discov
ere<I. Why not continue to examine 28 me. in the light of 
whatever.the 11-year cycle will bring? 

But we must have organized scouring of the band. The 
present picking at it is ineffective and only by a fluke will 
anything worth while be found out. There are a host of 28-
mc. enthusiasts in various couutrie6., but t,oo little eohe
sion between them. FM8BG, D4UAH, SU8RS, G5BY, 
W6BAX, W2JN, VE2CA are a few calls that come readily 
tu mind, but out here we know nothing of what these men 
are doing. Do they work on 28 me. with any regularity? 
Do they work to a set sked? Maybe they are wondering if we 
in VK have forgotten that 28 me: is on the amateur spec
trum. \Vhat is wanted is definite information that this station 
or that will be on 28 me. at a certain time (preferably Sun
days). lf that station is always there at that time then we 
will have something to ahoot at. 

Here is our sked for a period from July I, 1931, to Ja11-
uary :H, i.932. lat sked from 2!l00 GMT Saturday until 0300 
GMT Sunday. (This appears best time for QSO with ZL 
W6 China .fapan etc.) and it is at this time that VK stations 
are mostly on 28 me. a.~ the present Hme.. T'here are always 
a few VK stns Oil the air hetween these holll1I pretty well 
right through the year - but How we guarantee to be there 
every week-end. 2nd sked 0700 GMT to 0800 GMT this 
is our sw;taet period and also coincides with sunrise or there-
abouts in Europe. VK51:fG has been heard in India. VK5CM 
wa.~ QSO South Africa, and VU haa been heard in V K3 at 
this time. We e.xpeet at le,ist about 20 VK stns in the various 
states will be on 28 me. for each of these okeds. The 3rd 
sked is from 1700 GMT to 1800 GMT each Sunday. This is 
about the sunset pe,riod in Europe and means about 
1H11JAM/4--30AM East Australian time. On this Number 
3 sked G6VP and the RSGB 28-mc. group have promised 
to cooperate. Who's going to Join us'/ I( any VK sigs are 
heard on28 me. in any part of the globe, let ua have a report 
and I guarantee an acknowledgment by QSL card. 'l'o the 
hams interested in other countries let us have aomething 
definite regarding your skeds. Send them to QST. 

To new· brasspounders be it known that the same old 
TPTG or ffartley used on a.5, 7 and 14 me. will work on 
28 me."" There is nothing tricky about a 28-mo. receiver, 
either. A few difficulties may be encountered at the start in 
getting smooth oscillation. The most common militake made 
by new men on 28 me. is to.add turns to theHtickler" when 
it fails to oscillate, when the remedy is a few less turns. 
Anyway, anything that is not worth a little effort is rwt 
worth while. at all. Don't let the old-timer brag abont 
pioneering. Get down on 28 me. regularly. Do a little pioneer
ing yourself. Who knows you may be· the first to work some
place from somewhere else. Hi. Then y<>U may take your 
,;eat amongst the radio giants of the past. Perhaps you, Mr. 
Ham, ill l'odunk or (Ireenland or Patagonia, have son1e pet 
theory with regard to best time to QSO with VK. FB. Well, 
don't sleep on it. Let us. have it and we can promise you 

Q;;fush-ptill transmitting circtilts such as the ones described In 
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plenty EARi:l. I feel quite sure that if we get a little sus
tained cOOperation on this idea. we will get somewhere on 
28 me. after all. Give it a try!! 

Traffic Briefs 
The U.S. S. Discoverer, NIJT, on its annual trip to Alaska, 

has just equipped one of lts transmitters with new coils to 
cover the 7-lllc. and 14-mc. bands and make possible com
munication with the Nautilus, WSEA, if and when the sub
Arctic North l'ole expedition shall require such cooperation. 
Un the first tests of the 7-mc. equipment W6DZZ (San 
Francisco), .KT5DQF (Honolulu) and W7Ql (Seattle) were 
worked, and test schedules were arranged with W7QI and 
W7TX. W~OI was contacted when testing the 14-mc. set. 
JOO% communication schedules are lllaintained with Seward 
and the W estdahl on commercial frequencies. 

William B. Moore, W7WI of Spokane, is operator on the 
Westdahl this summer. L. R. Huber of W9DOA-W9AEJ 
operates on the Discoverer. 

In the last five months W2CDQ-W2ZZA has been QSO 
with three Asians un 14 and 7 me.; JlDV of 7 me. and 
VS7GJ and J5CC 1111 14 me. Also on 8.5 me. U6FO, G2YD 
and G5BY have been worked. This station, a WAC on 7 
and 14 me., has never used a larger tube than a tl'pe '10 
in the final stage. 

The First Balloon Company station at Ft. Sill, Okla., 
W5VQ, is back on the air with crystal on 7012 kc. Schedules 
are desired with any one wishing a reliable outlet for traffic. 
'l.'his is Oklahoma's stal' traflic station and is manned by 
two operators through the courtesy of the Captain of the 
First Balloon Company. 

WlBHM and W8CXC report contacts with FX, an oil 
expedition on the Orinoco Rive.x, South America. WlBHM 
worked them on June 13th while FX was using a frequency 
of approximately 14,460 kc. WSCXC raised l!'X on June 4th. 
At that time they were on about 6860 kc. with a p.d.c. note. 
Additional reports uu contacts with this and all other 
expeditions will be appreciated. 

On June 1st· WlWV worked NAMS, the U. S. Naval 
Training Ship Nantucket. Several meSBages were received 
and delivered to relatives of the ship's personnel. At the 
time of WlWV's contact NAMS was on approximately 
14,350 kc. with a 500-cycles note, and reported her position 

Traffic Summaries 
(MAY-JlJNg) 

Pacific led by Los Angeles (3256) . . . . . . . . . . • . . . . • . . • 12491 

xre_~ft/f~/J'/,W~~t~~4~ev/i'ori, /4iiii·::::::::::: m5~ 
Ne.w gngland led by Connect,lcut (1117) .... ,........ 3448 
West Gulf led by Oklahoma (1959). . . . . . . . . . . . . . . . . 3427 
Delta led by Arkansas (1057). . . . . .. .. .. .. .. .. .. .. . 1505 

~im~:aittf,;'i~~d?: i::te~~ 1~1~1c1.: (572)-.- .- : : : : : : : : : us~ 
Midwest led by Nebraska (563) . . . . . . . . . . . . . . . . . . . . 1298 
Hudson led by New York City and Long lslnnd (668). 1161 
Roanoke led by Virginia (883),. . . . . . . . . . . . . . . . . . . . . . 11.59 
Ontario ... '......... . . . . . . . .. .......... .......... 632 
Dakota led by Southern Minnesota (440) . . . . . . . . . . . . 613 
Rocky Mountain led by Utah-Wyoming (275). . . . . . . . 378 
(Jucbee ........... _.. . . . . . . . . . . .• . . .. •. . . . . . . . . . .221 

t~•:tffelt:/i"rYH~~'t-~tal.ii;1,;,·d1i·::::::::::::::: ¥g 
Maritime .................................... , . . . 27 

834 st:>tlons originated 11.96.5; delivered 10,468; relayed 
29,104; total 51,537 (87 .. 5% de!.) 

once again OHIO "shows her teeth" and comes 
to th~ top with 5147. West.e.rn New York also had 

~nUf.1t~!1'.tii'i:~~~:~1t~0~it ~~illft1;:"Jt1~ tt~ 
to again claim the Banner. The above summary 
shows the standing of all Divisions and the leading 
fn{'iitJ~~~h~a~~h!?1f(~;~~~ tif \~:Jf~Y-J!~~fQ~>~ 

r 1:1hown in brackets. Are you sn.tistlcd. with the JJla.ce 
vour Dl1nswn takes'? Is you, ;;eawn a leader? 

August, 1931 

BRASS POUNDERS' LEAGUE 
<:'all Orig. Del. Uel. 7'otal 
W5VQ 71 66 JalO 1447 
W8DDS 517 287 622 1426 
W;JCXL 69 85i 958 1379 
W6AXM :JOO 605 461 1366 
IV8BAH 444 267 ,t:l8 1149 
W8CKI 165 1.52 830 1147 
W8BJO :l60 168 r,14 1042 
W6ASH l.8 :l7 749 804 
W3SM 266 81 446 793 
IVJMK 117 193 ;397 707 
W6YG 117 a2 516 66.5 
W6BPO 21 62 t,6:l 045 
W6AVH 31 61 474 566 
W8BS!c ·12 97 420 .559 
KAlHR 149 102 302 5.53 
W9BWJ 160 101 282 fi4:i 
W8PP 9.5 ,J:l 405 54:{ 
W5AUC :.188 10:l :39 530 
W5BMI mo 124 276 526 
W8DES 83 27 3:16 446 
W6AOA •17 8 385 440 
W8CGS 81 92 252 425 
W,5AHI :l 17 394 414 
W3CXM 8 ,55 :l48 411 
W90X 94 94 216 404 
W6SN a.i 78 261 !l71 
W8BYD 168 109 93 370 
K6FCX 165 21 174 :l60 
IV8DSS 29 1.4. 808 !l51 
W3BWT 72 105 1.55 aa2 
WSB!IIU 7 fia 268 a2s 
W5ABI 110 83 132 325 
W6CPF 29 6 2UO 325 
W6HM f>9 240 at :306 
K6DV 214 ,52 aos 
Wlll>YH 88 48 157 293 
W8DLG 8 ~() 254 282 
K6COG 74 108 94 276 
W8BPL 15 24 222 261 
W9BkJX :rn 47 174 254 
W7AWH 2i 27 204 253 
\VHGFL 18 34 189 24:1 
\V9AET •18 28 154 2:JO 
W9FFY 10:j 24 ma 230 
W8CZP 23 :17 168 228 
W3MG 23 17 186 226 
W6QP 5:3 34 133 220 
W6YAU 68 139 10 217 
W2SO 44 62 111 217 
K6BOE uo 100 25 215 
W6EKC 28 63 124 215 
W6CTX 14 so 120 214 
IV50J 168 4 40 212 
W5WF 16 as 160 211 
W8EBT 44 23 144 211 
WIARF 86 112 12 210 
W6DPJ 17 16 176 209 

~m~,Q 
83 101 22 206 
43 57 l05 205 

W8BKM 27 23 15:l 20:J 
W3AWV 81 16 104. 201 
W6DFR 311 95 60 194 
WSBHK 50 50 no 190 
VE2AC :n 63 72 172 
WIBWY 80 51 a2 163 
W9CYT 32 58 68 158 
W6AJP 20 51 78 149 
W8DHQ 45 57 34 136 
W6AMM 66 51 8 125 
W7ALM 7 74 4.2 123 
W6ZS 47 66 4 117 
W7ZD 16 90 8 114 

~~~gj 10 72 32 114 
I 92 16 109 

W7QI 29 58 10 97 
W8DU 11 52 34 97 
W5CT 28 53 14 95 
w:rnA"r 12 64 17 93 
W6DMJ 22 66 3 91 
W6CGM 16 61 12 89 
WlDR 2 50 5 57 

In 
8fh".i'1~:ri.'f

1h:1!,'/i°1~e~~tJ:rei;
0 lt,;;.e !~!~0'::~'( i~J1~~ 

deliceries In the messai<e month: W6AXM, W!lCXL, 
W8DDS, WSBAH, W6HM, WlMK, WSBJO, WSCKI, 

~imtl.t. ~rxt~f.IkAf'Iit~~9Bi1~irtQ. ii~ii: 
l>ellverles count!· A total or 200 or more bona fide 

messages handled and counted in accordance_ with 
A.R.R.L. practice, or Just 50 or more dellver1es will put 
you in line for a place in the R.P.L. Wby not make more 

~f~:.1'i15"b';;:~!1eth&f~.!'rlfc "ti~iU:.Ji°~f,:'tft/~~utal~~ 
.B.P.L. membership also'/ 

as 1500 miles east of Boston bound for Constantinople. 
According to Perry Johnson, ex-WlBAY, operator on the 
Nantucket, they will return to Boston in September. 
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WlMK Operation 
A.R.R.L. Headquarters Station WlMK now operates on 

frequencies of 14,008 kc., 7004 kc., and 3960 kc. in addition 
to the well-known 3575 and ·7130 kc. channels. 

Attention is osJled to the use of the various frequencies 
for Broadcasts and General Operating Periods outlined in 
the table shown below. A frequency of 14,300 ko. is also 
a vai!able for use. · 

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

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

SCHEDULES are kept with the following stations 
through any of which traffic will travel expediently to 
A.H.H..L. Headquarters, on 3500 kc.: W2.JF, W2PF, 
·w3BWT, W3CXM, WSCKI, WSDLG, W9OX; on 7000 
kc.: W4AGR, W5EB, W9BCA, W9ERU, WCEN and 
NYIAA. . 

QSL CARDS for WIMK should he addressed in care of 
A.H..R.L., 38 La Salle Road, West .Hartford, Conn. A com
plete log of e,·ery transmillsion is made and WlMK is always 
glad to send any stt<tion worked a card, but frequently cards 
are lost when sent direct to the station at Brainerd Field. 
WlMK QSLs alter receipt of card. 

WlMK OPERATING SCHEDULE 

OFFICL-\.L AND SPECllL BROADCASTS 

Time (liJ.S.T.) Frequencies (kc. i 
Sunday 8:lXl p.m. 3!)60- 7150 

Midnight !l.575- 7004 
Monday 8:00 p.m. 357.:r 14008 

10:00 p.m. 3575- 7004 
--·····-··- ·--

Tuesday 8:00 p.m. 3fl6U- 7150 
Midnight :nmo- 7150 

Thursday S:00 p.m. :rn60- 7150 
Midnight 3960- 7150 

Friday 7:30 p.m. :J575-14CXJ8 
10:00 p.m. 3575- 7004 

--
GENERAL OPERATING PERIODS 

Sunday 8:15- 9:00 p.m. !3960 
10:00-11:00 p.m. 7150 
12:15- l :00 a.m. (Mon.) 3575 

Monday 7:30- 8:00 p.m. 14008 
8:15- 9:00 p.m. 14008 

1():15-11:00 p.m. 7004 
Midnight-1:00 a.m. (Tues.) 7004 ~-,-· 

Tuesday 8:1.5- \J:00 p.m. !:l!JnU 
I0:00-11:00 p.m. :.m6o 
12:15- l.:00 a.m. (Wed.) 7150 

Thursday 8:15- 9:00 p.m. :rnoo 
I0:00-11:00 p.m. :moo 
12:15- L:00 a.m. (Fri.) 7150 

Friday 7 :30- 8:00 p.m. 14008 
8:15- 9:00 p.m. 14!.XJ8 

l0:15-11:00 p.m. 700-1: 
Midnight-1:00 a.m. (Sat.) 7004 

W9AQS worked KFZT, the yacht Mi,pah, on June 15th. 
The Mizpah ha,, a callinp; frequency of 11,050 kc. ar,d work
ing frequencies of 8290, 8450 aud 11,230 kc. Kindly report 
all work with KFZT to A.R.R.L. Hqs for QS1' mention. 
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ELECTION NOTICES 
To all A.R.R.L. Members residing in tM Seclfon3 l!stea below: 

(The list gives the Kections, closing date !or rooclot ol nominat
ing petltioris tor Section !\-Iarui.ger, the name o! the present 111. 
cumbent and the date or expiration of bis term of office.) This 
notice ~ltpersed.es previous notices. 

1 n cases where no valid nominating petitions have been re
ceived from A.H..R..L." members re:;iding in the diflerent ::!ections 
in response to our previous notices, the closing dates for receipt 
of nominating petitions are set ahead to the dates given here
with. ln the absence ol nominating petitions lrom Members of a 
8m:~tton, the present incumbent continues to hold his oilicinl 
11osltion and carry on the work of tbe Section subject. or col.J.Ne 

~?.,~t';,~b"/ g~1Yir~~r :..
0~~g~g!~!~~ ~.:litf;~o~~r g~ 'l~ 

H~rord on o.r before noon of the dates 5:peclf1ed. 
Due to a resignation In the Ontario Section ol the Ontario 

Division. nominating petitions are hereby solicited for the 
ofllce o! Section Uommunlcatlons Manager In this Section and 
the closing date for receipt or nominations at A.R..R.L. Head
quarters Is b.erewlth specllicd as noon, August 20. 1931. 

Sect.ton Closing Date Pre.tentSCM Present Term 
of O/]!ce Rnds 

Alaska August 20, 1\131 w. B. ·wuson Mar. 28, 1931 
Oregon August 20, 1931 Wilbur S. June 2, rna1 

Claypool 
Sau Diego August 20, l!J:ll Harry A. Sept. 16, 1931 

Ambler 
Eastern August 20, 1931 Herbert J. Sept. 16, 1931 

New York Rosenthal 
British 

Columbia* 
August 20, IU31 J. K. <.Ja vatsky Sept. 16, 1931 

Ontario* August 20, 1931 C. JJ. Lloyd ............ 
(resigned) 

\>hlllpplnes Sept. 15, 1931 s. M. Mathes Sept. 28, 19:l 1 
New Mexico Oct. :lO, 1931 Leavenworth Nov. 15, 1931 

Wheeler. Jr. 
c~onnectlcut Nov. 20, 1931 F'rederlck Nov. 30, 1931 

mis, Jr. 
Washington Nov. 20, 1931 Eugene A. Dec. 6, 1031 

Piety 

1'0 all A.ll.U.L. Members residing in the Sections lt,ted: 
I. You are hereby notified that an election for an A.R.R.J.. 

Rer.tion Uommun!cations Manager. !or the next two-year term of 
office ls about to be held in each of these Sections in accordance 
,vith the provisions of By-laws, 5, 6, 7, and 8. 

i!. The elt':.-.Jtions will take place in the different s~cttons 
immediately alter the closing date for receipt o! nominating 
petitions as given opposite the dirrerent Sections. The Ballots 
mailed lrom Headquarters will list the names or all eligible 
Nindldates nominated !or the position by A.R.R.L. wembers 
teNiding in the 8ections concerned. 

:1. Nominating petitions from the Sections named are hereby 
solicited. Five or more A.R.R~L. member,, re~;iding in any Sectton 
have the privilege of nominating a.ny member or thP. Lea.gm~ :::u:1 
t·i-rndldate ror Section :Manager. The !ollowln.g form for nomina
tion ls suggested: 

Communications !\t!anager, A.R.R.L. 
(Place and date) 

88 La Salle Road, \Vest Hartford, Conn. 
We, the undersigned members o! the A.R.R.L. residing ln 

the .............. Section o!· the ............. : .... Ulviston 
hereby nominate . . . . . . . . . . . . . . . . . . . . . . . . as candidate for 
Rection Communications Manager for this Section [or tue 
next two-year term of otllce. 

(F'ive or more signatures of A.R.R.L. members· are required,} 
The candidates arid five or more. sig"ners must be Lc~ue 

members in good stani:iing or the petition will be thrown out 
as invalid .. The complete name;. .addr_ess. and station cb.11 al 
tile candidate Rhould be included. All such petitions must be 
filed at the .headquart,ers office or the League in \Vest, Hartford, 
(.'.onn .• by noon of the closing date given for receipt of,nominating 
peUtions. There Is no limit or the number of petitions that may 
be filed, but no Ult!inber ~hull sign more than one such petition. 

4, MP-mbers are urged t,o take initiative immediately, filing 
()etltlons !or tile officials for each· Section llsted. above. Tills Ls 

~~!llh~PJg~uofih~?J~~~1~:s~~~~rlo~11s~~~:.1n offlc~·to carry 
- F. E. Handv, Communkatwns Manager 

ELECTION-RESULTS. · 
Valid petition, mHRin:ating~ ·a Ringle 1:-:indids.te as SecMon 

l\.-1anager were filed in a number of &.-rtions on or before the 
doRln.~ dates that had b~m announce-d for receipt of ~uch 
petitions .. As provided by our Constitution s.nd Hy-Laws, when 
but one candidate ·ii:&- named tn one or mon- valid nominatini; 
J>etlttons this eaudldate shall be declared el.,.,ted. Accordingly, 
election certificates have hctm malled ti) the following omctals, 
t.he·term or nm:ce Htartlng on the date given. 

~!':i1trir:1n1a Yotn r;og~~~: {,'°~;4;~HD :mf: ri: ml 
Arizona F.:rnest l\1endoza. µ,-nRJF July 15, 1931 
l\Iaryland-Dela- Harry Ginsberg, \V3XY July 15. !931 

ware--Uistrict of 

iii'~h~b~alne Section o! tile New Eugl'Uld Dh'ision, John W. 

~~~l~~~- ~~?§{~1efog re~~7~;~ 4~;-v~~~~d ii:.AM.~w~1f 
votP...s. Mr. Singleton's term ot office beg:w. !\la, 25. ___ R 

+- In Canadian Sections nominating petitions tor l:je(';tion Mun~ 
ar:er must be addres<cd to Canadian Gffierai Manager, Aleb< 
!l.eld, 169 Logan Ave., St. Lambert. Qui'bN'. To be valia sue 
petitions must be tlled with him on or b.,Core the closing dates 
named. 

QST for 



Official Broadcasting Stations 
(CIIANGES AND ADDITIONS) 

W2MQ 
W30P 
W4AAD 
W4ABL 
W4KX 
W4NN 
W5BHV 

(Local Standard Time) 
(3898 kc.) 6:80 p.m., 9:30 p.m. 
)7250 kc.l Mon., Thurs., Sat., 9 :3(1 p.m. 

t~i~\~ [~·.i ~£1:.~i~M!~i:::•i~;tth~1cot~inPe-:i·umes. 
(:1510 kc.) Tuet-1., Thurs., Sun .. 6:00 a.rn. 
(7250 kc.) Dally except SumlaY. 5:uu p,m., 8:00 p.m. 
<3t~~°i;ll1?lu, \%t~ I'i'.'6J ;~~-· 1 ,oo. 9 ,oo, 11 ,ou 
(7060 kc.) Dally, 11:30 a.m., 4:30 p.m.: Wed., S:00 

p.m., 1'1:0U midnight; 8at., 1:J:IJO midnight. 
W6AEO (7189 kc.) Tues., Thurs., 6:30 p,m. 
W6CFN' (3900 kc.) Wed .. Fri., .6:45 p.m.; Sat., Run., 9:30 p.m. 
W6CRF (3507. kc.) ('phune) (cc.) Mon .• Thurs., 8:00 p.m., 

l~!0U midn~ht. 
W6CVV ,

1
1100 kc.J Mo_n., Wed., Fri.. 6:00 p.m. 

\V61!1GH 711.5 kc.) Daily except Sunday, n:00 p,m. 
W7AYH a625kc.) Sun., 3:0ll p,m.; Mon., 7:00 p.m.; Thurs., 

8:00 p,m. 
(7250 kc.) Sun., 2:30 p.m.; Mon., 6::JO p.m.; Tlmrs., 

7:30 p,m. 

~~~fl im~ ~~:! 11.,~'.j·· ?'Ai:,rie) ~ih:.:3~,Ru~.. Sat., 11 :30 

W9l'AD ols~nirn.) ('phone) Thurs .• 9:30 p.m. 
W90 Y (7002 kc.) Daily exe,•pt Sun., 9:00 a.m., 12:00 mid· 

night. 

Traffic Briefs 
During the International Contest held in March, VS6AH 

was called simultaneously by a W7, WS and W9. All of these 
when looked up in the call book turned out to be doctors. 
VS6AH lo'oked at his tongue and tuned in a W21 

The Berkshire Ether Busters is the name of a club recently 
forrned in ,western Connecticut.. Officers are \VlBLQ, Presi
dent; WlBTF, Vice-President; WlATW, Secretary, and 
WlCQF, Treasurer. At present there are thirty members 
among whom are WlADW, WlBNF, WlBTF, WlBRY, 
wrnm, WlATW, WlCQF, \VIALE, WlAVT, WlBMP, 
WlASH, \VlBEW, WlOS, \YlAEQ, WlATL, WlARX, 
WlBLQ, WlCDN, WlVK and WlAYE. 

W7ACU is rm Forestry Duty at Silver Creek Ranger 
Rtation (fire lookout), Enumclaw, Washington. Arriving 
there July 1st, he expects to stay until September 15th. He 
has taken his portable W7 AQE along and will operate in the 
:l.5- and 7-mc. bands with dry battery supply. Uontac£ is 
desired with as ruany amateurs as possible, au bear the call 
W7AQE in mind when listening on 3.5 and 7 me. 

A MISTAKEN IDEA 
A few nights operation at \VlMK indicates a fallacious 

:,ettef that all A.R.R.L. staff members are instantly 
available ,at the station. True. staff mcmbt.~rs arc often 
there, especially Communications IJepartment personnel. 
but usually not more· than one operator is present, and 
no sleeping quarters whatsoever. Headquarters station 
\VlMK haS telephone connections, is located at Brainerd 
11'leld. Hartford's airport. several miles from the new 
Headquarter'a offices. Messa~es for any or all members of 
the QST A.R.R.L. Ntnff nre welcomed at \V1MK for 
delivery at Headquarters next tnorning. 

WlBU 1calls attention to a misprint on page 89, July 
QS'I', where we list him as a Sweepstakes participant who 
did not submit complete data in accordance with the rules. 
The call should have been WlAU. WlBU did not take po.rt 
in the eontest. 

August, 1931 

A. L. l\Ieggers of Opa Lock, Fla., ad vises that he will be 
on the air on Rwan Island, in the Caribbean Sea, from 
August 1st to November 1st. He expects to use the call US 
in the 7000-kc. band, and would especially like contacts 
with Chicago amateurs. Meggers will be stationed at Swan 
Island for the purpose of keeping the U. S. Weather Bureau 
informed on t,he movements of tropical storms in that 
region. Amateurs are requested to watch for US and assist 
in every way possible. 

,Tuly ()ST (page 53) carried an a,•count of amateur radio 
cooperation at the time of the Army Air Corps 1\/faneuvers 
in New England. Since publicat.ion nf that report we have 
received a dr.tailed story of a<•tivitiea from the Springfield 
Radio Association. The operators in charge at the Spring
field station, WlBWY, were WlAIF, WlBVR, WlDR, 
WlBPN, WlBCX, WlBVP, WlBAP, WlASY, WlOF and 
WlBSJ. During the three days schedules were kept at 
WlBWY a total of 163 messages were handled. Among the 
amateurs at Boston who had a part in the c_-oi)peration was 
WlAOT, who relayed traffic from WlBWY to WVO. 

Attention is called to an error in the account of the 
maneuv~..rs in the last. issue. In our referenC"e to the nffictrs 
of the Springfield Radio Asscwin.tion we should have referred 
to Mr. Percy Noble. WlBVR as President, and Mr. Isaiah 
Creaser as Technical Chairman. 

DIVISIONAL REPORTS 
ATLANTIC DIVISION 

SOUTHERN NEW .fERSEY - SOM, Robert Adams, 
3rd, W3SM ___ .. The Hamfest of the Radio Club of 8outh 

Jersey held in the Walt-Whitman Hotel in Grunden was a 
great success. There were U6 present from all over the East. 
Mr. Woodruff, our Director, was the main speaker. W3KW 
won the Station Description Contest with W3SM, W3QT, 
and W3ZX finishing in the order named. Gedney 1-tigor, 
W3QL, was appointed Route Manager. W3A WV had a fine 
t-otal this month. W3KW and W3ZI are new ORS. Your 
SOM attended the Atlantic Radio Club and talked to forty 
members. W3BEI is on the job as 00. W3ASG is aetive in 
. .\.rmy-Amateur work. We welcome \V3ARV to the ranks. 
W3ANP is rebuilding. W3BDO has many schedules. 
W3ATC is doing good work. The Morris Radio Club reports 
36 members. W:3.JL, who is a musician, plays CQ on his 
fiddle. 

Traffic: W3JL 76, W3ATA 18, W3AWV 201, W3BDO 11, 
W3UT 7, W3BCC 14, W3BGT 3, W3FU 68, W3BGF 103, 
W3AWT 2, W3BRD 42, W3BEI 30, W3KW 88. W3ACX 6, 
W3BLR 12, W3SM 793, W3ATC 27, W3ASG 77, W3ARV 
29, W3Zl 37, "W3QL 83, W3BUF S, W3VX 24. 

MARYLAND-mJLAW ARE-DISTRICT OF COLUM
BIA- 8CM, . Forrest Calhoun, W3BB,v - Maryland: 
W3NY has been using reduced power, W3AOO is starting 
on a new 50-watt 0. C. rig. W3AHG was reported in Eng
land. W3ZK is using a pentode for a doubler. W3AFF says 
nearly all of the hams are 11:oing swimming. W38BW is 
t,rying to get the 'phone going. W3BND, W3WN and 
W3BLX are new stations. Delaware: W3HC turned in a 
nice report. W3BAK is a new ham in Laurel. W3AT.Q has 
been too busy for any work. District of Columbia: W3CXL 
tops us all " • th a in-eat total. W3BWT says his total might 
have been greater, but his antenna came down. W3BA'l' put 
up a new antenna. W3BKE sent in his first report. Well, this 
is about my sign off as 8CM. Please give the new SCM the 
same coOperation you have given me. Let me thank you all 
for the line help in making our Section one of the finest. 

Traffic: \V30XL 1379, W3BWT 332, W3BAT 93, W3HC 
5.5, W3NY 43, W3AOO 36, W3AHG 31, W3ZK 24, W3AFF 
22, W3BKE 8. 

EASTERN PENNSYLVANIA-SCM, Don Lusk, 
W3ZF - This being my last report I want to thank every 
one who has given me such splendid co5pe-ration. All I can 
ask is that you continue to be as active in the future as you 
have been in the past, W3MG is going to remain active all 
summer. W8AIT has had to work evenings. W3ADE has a 
new National receiver. W3AKB keeps handling traffic. 
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W30K will be off the air during August. W3UX reports 
hearing WSEA. W3QV has a schedule with WSEA. W3BET 
is rebU:ilding. \V3GS pounds a meau fist when he is home. 
W3DZ is spending two weeks training cruise in the ll .8.N .It. 
W3EV likes to chew the rag. W30P has been tryinJZ for DX. 
W3A VI is getting started again. W3AQN is out for 00. 
W3BBK handed in a nice total. W3AQQ had bad school 
QRM. WSCFI is going to pound brass at WDAL this sum
mer. WSVD will not be on until Sept. W3AAD will receive 
his URS this month. WSEU says the ole gang up Williams
port way is getting all "bet" up again. W3ZF is working a 
14 me. 'phone. 

Trailic: W3MG 226, WSAIT 1, W3ADE 2, W3AKB 79, 
W30K 6:3, W3UX 8.5, W3BET 28, W3GS 79, W3lW 39, 
W3DZ 56, W3UP 11, W3AVI 14, W3AQN 57, W3BBK 57, 
W3AQQ 51, WSCFI 51, W3AAD 132, W3ZF 58. 

WBSTERN NEW YORK-- SCM, John R. Blum, 
W8CKC-- W8CKI and W8BJO are our star traffic 
handlers this month with 1147 and 1042 respectively. :FB. 
WSDES makes BPL "·ith nice total. WSBYD reports new 
st,ations WSCHA, WSBDC, W8EPU and W8CDK. 
W8BYD, W8DSS, W8CZP, W8BHK and WSDHQ all 
make BPL! W8BDB is new ham in Bath. W8BYO says 
lfochester Unit, U.S.N.R., has new uniforms. Bob Mele of 
Syracuse reports. but gives no call. WSDME reports 
WSBWE, W8BDV and W8A WG back from active U.S.N.R. 
duty. Dr. Gillett of Hartford, N. Y., didn't include his call 
with report. WSDCX has installed rectobulbs. W8CDK 
reports for first time. W8ADG's gutter pipe antenna blew 
down. W8Bll<', WSAFM, WSON, WSBOM, W8DHU, 
WSDlI, W8DXF, W8QL, and WSACK report. \\'8DBX 
l,11s a good total. WSKS is busy with WPDR, police station 
in Rochester. WSDBJ is at new QRA seven miles out in 
cnuntry. W8DSA has been starting chicken farm. W8BR 
will attend summer schO'ol at Ithaca. W8ABQ received 
request for a,1hedule from G2XT. W2BZN will be at 
WSAPK this summer. WSCSW hopes to summer at home in 
Wisconsin. W8Fl.JI eays he's busy with exams. W8BHU 
he,-rd WSEA several times. W8AST is operating at WFBL. 
WSDWJ is experimenting with antennas. WSBLH handled 
traffic to Berlin through PAFLX. We have a splendid total 
this month, fellows. Let's keep up the good work and get 
that Banner! 

Traffic: W8BJO 1042, WSCKI 1147, W8DES 446, 
W8BYD 370, WSDSS 351, W8CZP 228, WSBHK 190, 
WSDHQ rnB, W8DBX 114, WSQL 109, W8BYO 78, 
Mele 64, WSDME 40, Gillett 38, WSDII 16, W8DGX 11, 
WSDHU IO, W80N 8, W8AFM 7, WSCDK 7, WS.ADG 6, 
WSBIF 4, WSHLH 2, WSBHU H, WSBOM 11, WSBWY 74. 

WESTERN PENNSYLVANIA - SCM, ltobert Lloyd, 
WSCFR - WSBSE leads the section this month. WSDLG 
eays the hot weather has slowed him down. W8CMP is 
goiug strong. \VSA VY is dressing his transmitter up in a 
uew rack and panel. WSDUT reports W81£UF is a new 
station jn Vandergrift. WSAPQ says, "Still too much 
music!" WSOEO will not rebuild. WSGU reports everything 
quiet in Brie. WSDXI is increasing power. WSBHN is on 
'phone. WSORA had a schedule with the yacht Tempi1'e.,s. 
WSOKO is helping WSBK rebuild his crystal trallBmitter. 
WSESD is a new ham in Pittsburgh. WSBYE and W8DFA 
are both on the air. WSAIG is working a new crystal rig. 
W8DH\V, WSAMY, WSJQ and W8COL are on irregularly. 
Vl'SF J is vacationing. WSBUO sends in a little traffic. 
W8AAQ reports some news. WSBRO and \VSBVE are ac
tive, W8BFD has a new crystal on the air. W8LX sends in 
its first report. WSASE has the same MOPA. WSDGW has 
his store teeth working now. WSBSO and WSCUG are play
ing with long autellllae. W8CFR is hunting a South Ameri
can schedule. 

1'raflic: WSBSE 559, WSDLG 282, W80MP 77, W8CUG 
46, W8A VY 10, \VSAJU 9, WSDUT 9, WSAPQ 5, WSOFR 
2, W8GRA 52, WSCKO 50, W8FJ 19, WSBUC 4. WSLX 2. 

CENTRAL DIVISION 

MICHIGAN - SOM, Ralph J. Stephenson, WSDMS 
· -- ,Just back from D.A.R.A. picnic, where WSBG 

· aS!listed by W8MV and W8CEV certainly handed every
body a good time. East Siders played ball with West Siders 
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for a 5-5 score. W8AM and WSDYH were team managers. 
C1mtesting prize winners were: Men's race, ·wsEUV; Roll
ing Pin throw, \'1'8AKN's Y.L.; Boys' race, WSDMS ,fr.; 
Men's bag race, W8CAM; Needle-threading contest, Fred 
and Mrs. Miller, WSBUZ; Code, one-year licensed ops., 
W8ERX; Code, unlimited, WSDMS. Mrs. W8GP won the 
electric clock on registration number drawing. Picnic held 
at Bloomfield Park. W8RP is not in favor of hi-power holi
day. W8EKI and WSEKT of Ann Arbor Fire Dept. are new
comers. W8MV keeµa among top-notchers in A.R.R.L. 
net, for American Legion. WSDNT totals suffer from heat. 
W8DDO QRL with orchestra. WSEKZ is a bear for traffic. 
W9AXE is coaching W9GPM. \VSEGI is out for an ORS. 
W8DED is busy with his QSL factory. W8EAE is new traffic 
man in Holland. WSAJO is leaving us for college in Ken
tucky. W8DYH is still in the headlines. W8BMZ is usin11: 
a.c. receiver. W8BJ keeps tis posted on new traffic hams. 
W8C8T is giving up traffic for the summer. WSDMR will 
be off while rebuilding. W8PP tops the section for thi• 
month. W8tlli is closed down for summer vacation. WSJX 
says "Plop gue• the 50-watter on the 13th message." 
W8BPL lives up to his call letters and hits the high spots. 
W9HK's busine"" is" Developing" during the resort season. 
W8CFM, W8CLN, .W8ECO and WSFM keep the 'phone 
band busy. WSEGN, WSQT and WSDLX are good outlets 
for West Mie.h. traffic. W8BMG, new R.M., is pepping 'em 
up over in western portion. W8AZ is now at WKZO. W8DBB 
is s<'•rubbing crystals. WSDAQ is reported as navigating a 
tub on Lake Michigan. W8EAM is a new one in Paw Paw. 
WSBPT moved to Chicago and tried to get call W90W, 
but the R.I. aaid she wasn't old emu for OW, so gave her 
W9HGC. WSDFE is e.xperimenting with new tra,;smitter. 
W8CKZ. W8BTK, WSWR and WSGP all playing with 14 
me. W9EGF will burst out with an A-1 station as soon as 
rn-vampingisfinished. W8AUTstops in the midst of gradu
ation work to send in report. W9GJX misread the date on 
her ticket, so had to observe silent "days" pending renewal. 
W8BJT sends in his first report. W8EBV and WSEGN are 
both new Muskegon statiolli!, WSLU is ~.xperimentini,; with 
pentodes in P.P. W8:FX decided to change his QRA. WSCA T 
has his hands full as secretary of the D.A.R.A. W8DMS is 
QRL Morne wire days and'WJBK nights. 

Traf!lc: W8PP 543, WSBMG 328, WSDYH 29:'!, WSBPL 
261, W8DMR 121, W8BJ 69, W9HK 60, W8BMZ 56, 
W8FX 52, \VSBG Y 49, W8EKZ 46, W9AXE 46, WSDED 
44, W80ST 35, W9GJX 32, W9CA T 28, W8EGI 19, 
WSWR 15, W8JX 13, WSEBV 11, WSDMS 10, WSSH 10, 
W8DYH 9, W9EGF 8, WSCKZ 7, WSBJT 5, WSGP 5, 
W8RP 5, W8DNT 4, WSBTK 2, W8MV 2, W8AUT 2, 
WSDFE 2, WSEGN 2, W8DDO 1, WSLU 1. 

!LLINOIS-SCM, F. J. Hinds.' W9APY-(RM-
E. A. Hubbell. W9ERU) Illinois is planning a State Tratlic 
Net which will enable every traffic man to have an equal 
chance to do more handling and yet no orre will be over
w,,rked. If you are interested, get in touch with W9APY 
at once. The Egyptian Radio Club had a fine Hamiest at 
Nameoki. W9ERU and W9APY like the new Hull Pentacle 
Receiver idea. W9DGZ won the Sweepstakes in illinois. 
W9BQA helped W9DGZ do the stiff operating. W90YT ha• 
a new PP TGTP. W9CTP is rebuilding. W9FGD is at
tending Dodge llli!ti tute. W9F AU did some relief operating 
at WTAD. W9ATSis using his W9GSQ portable at Newton. 
W9ALA is one of our new ORS. W9ACE is running a QSO 
""ntest. W9KA hai, moved again. W9JO plans 011 using 
1000 volt• on rectobulbs soon. W9GYO is doing fine schedule 
w(,rk. W9GAI is building a 75-watt crystal outfit. W9FCW 
did some fine work in checking up his OBS Coverage Sur
vey. W9FI bought a new car. W9DKF says QRN h88 
thrown a monkey wrench into the machinery. W9G:FU bAs 
changed QRAs. W9APY has another call in W9WR which 
he will use at another QRA. W9FTX wants to know why & 

fellow has to wait 1½ months for a renewal. W9CUH re
ports the crystal working in line shape. W9GIV will be on 
shortly. W9AVB wants schedules with fellows on vacation• 
who are usiog portables. W9FRA is usin1< 2 '10s in Push
Pull. W9CNY has a new portable license, W9HEJ. W9AM0 
works W9ALA daily on schedule. W9ACU wants schedul"" 
on 7 me. W9QI reports DX good. W9BNR says QRN is too 
bad for 'phone work. WOON has gone to low power. W91!'0 

QST for 



is trying to keep hams clear of the Navy 4045-kc. freq. Most 
of the big total of W9DZU was done on two days. W9CUX 
will be W9DWB in Indiana until fall. W9B.SR says traffic 
has gone hayvdre. W9AFB says the air is dead in daytime 
now. Bad power leaks and QHN at W9DBE. W9CGC has 
bad QRN. W9PK continues to DX. W9KB has a few ached-· 
ules. W9BIR is rebuilding and using new Zepp. W9FPN 
bas new higher power and QRM. W9FXE is one of our new 
OHS. W9FGN says school is out. W9LL has been redeco
rating and fixing up a bit. W9Al:<'N has not been on much 
because the rectobulbs went west. 

Traffic: W90YT 158, W9AMO 145, W9RNR 128, 
W90TP 127, W9ALA 121, W9GAI 101, W9FRA 58, 
W9DGZ 55, W9ATS 53, W9ACE 52, W9FI 49, W9FXE 
40, W9GYO 40, W9FCW 25, W9CUH 24, W9DZU 21, 
W9PK 21, W9DKF 20, W9Bllt 18, W9FGD 18, W9AFN 
14, W9APY 14, W9CGC 14, W90T.TX 14, W9DBE 13, 
W9FAU 13, W9AFB 12, W9FGN 12, W9KB 12, W9QI 
11, W9ACU 9, W9AVB 7, W9CN 7, \V9AD 6, W9BSR 6, 
W9GFU 6, W9JO 5, W9FPN l, W9FTX 1, W9GIV 1, 
W9LL 1. 

OHIO - SOM, Harry A. Tummonda, W8BAH - We 
almost won auuther banner last month, losing by 19 points. 
Congratulations to Michigan! Here we are again with about 
5200 total this report. Ohio bad an e11tire new set-up last 
month with the state now divided into nine ORS districts 
with a Route Manager in charge of each. The new Route 
Managers and district numbers: No. 1 - W8DDS, No. 2 --
WSBKM, No. a-W8AND, No. 4-W8MH, No. 5-
WSNP, No. 6 - W8DU, No. 7 - WSCKX, No. 8 -
W8CGS, No. 9 - Unassigned as yet. WSAX\' is RM for 
7-mc. band, and W8DDS also General Ohio RM. W8CUL 
has been appointed RM for all Ohio 'phones and has a 'phone 
traffic net already in operation. Ohio's bid for the BPL this 
month_: WSDDS, W8CGS, W8EBT, W8DU, IV8BKM 
and WSBAH. Huss, W8DDS, reports 1426. W8BRB, 
W8ENH, W8EFG, W8BFL, WSBGR apply for ems. 
W8BNC is on 14 and :~.5 me. W8BFA, W8DVE are new 
Cleveland ,ORS. W8UC is out for DX. W8AQX handled 
some USNR Cruise messages. WSUS is off air until Sept. 
WSIIT is an old-timer at Fostoria. W8BCI is busy. W8EBW 
is an officer in the Lakewood Radio Club. W8NP is getting 
out, fine with new transmitter. W8ATV has been on the sick 
list. W8CX will be in Cleveland soon. W8EGZ has a new 
MOPA. "It's too hot," reports WSHH. W8BAC spent lots 
of time with Nellie last month, and 'has to rest now. Hi. 
W8DUD sends eight reasons "why." W8APT had a isood 
report. WSCUR is building new 'phone. WSCNM reports 
by radio. W8BSR is on 14 me. W8BTT is busy for summer. 
W8BBH is still trying to work on 14 me. W8ARW is on 
'phone and CW. WSOSS wants to know about Ohio Con
vention. W8EEQ schedules W8ENH. W8BKM has 6 
schedules. W8CFT, W8CTY, W8DMK, W8LI report. 
W8DIH schedules W8DVE. W8BMA still has no shaek. 
W8BYG is back with a Hartley. W8EXR, exW3BCT, is 
now on air at Ada. It all helps, W8DZH, keep up the good 
work. Always i,;ood totals from W8DKG. W8JJ is troubled 
wit.h power leak. W8DU is out to win_ next month. Junior 
Opr. at W8DFR now has a ticket. W8AOJ is doing good work 
on 7 me. WSEJ is the busiest ham in Youngstown. WSVP 
got new club started, call W8EWM. WSEXA wao QSO 
with a ham with a portable transmitter in the Canadian 
Rockies. WSEBT has job on Str. Seeandbce from Cleveland 
to the SOO. W8CGS schedules W8BAH, WSDU aud 
W8CUL. W8BMX is back in Cleveland. W8BZL says watch 
our smoke, when the Akron gang get to Camp Perry with 
0: N. U., July 5. W8MH, RM, will try hard to put District 
No. 4 and OHIO on top, W8APC is back on air. Too much 
farming reports W80Q. WSEGO and W8TH report for 
ems. W8FA is now back at W9RS for aummer. W8CKX is 
building new transmitter. W8UW is doing good work with 
temporary transmitter. W8AND has been busy redecoratinis 
store. W8CCK wants plenty of schedules for Camp Perry. 
WSADS is down on 14 and 7 me. for summer. W8RN is 
still on KKUL W8JR is a real Old-Timer. W8BAH got his 
first 1000 total. WSTK is QRL on the river day and night. 
W8BDG is a new reporter from Akron. · 

Traffic: W8DDS 1426, W8BAH 1149, W8CGS 425, 
WSEBT 211, W8BKM 203, WSDVE 113, W8CCK 105, 
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W8DU 97, W8CUL 92, W8CNM 112, W8BAC 105, WSMH 
82, W8AND 80, W8AQX 77, W8CFT 63, W8HT 56, 
W8DFR 47, WSEGZ 49, W8VP 4:3, W8DMK 43, W8BTT 
41, W8DKG 39, W8NP :18, W8BBH 33, WSBDG 32, 
W8JJ 28, W8BFA 27, W8BGR 26, W8ATV 24, W8CKX 
22, W8JR 20, W8BNC 19, W8APT 18, WSAOJ 16, W8UW 
15, W8EEQ 15, W8ADS 14, WSCSS 14, W8DZH 13, 
WSEGO 12, WSDIH 11, W8BMX 10, WSTH 10, WSAXV 
9, W8TK 9, W8ENH 9, W8ARW 8, W8EJ 7, W8HH 6, 
W8l<'A 6, W8UC 6, W8BZL 4, W8US :l, W8BYG 3, W8EXA 
1, WSBSR 1. 

KENTUCKY ..... SGM, J. B. Wathen, III, W9BAZ-·• 
At a splendid Hamfest in Lexini,;ton, June 20th, the_Wat
kin's 852 Trophy was presented to W90X for high tralfic 
man Jan.-J ,me. He totaled 1286. The program also included 
a good talk on "Power Supplies" and a 56-mc. transmitter 
demonstration. Watkin's is to be congratulated upon his 
work. The moat distant ham attending was W9FZL. 
W9BWJ's total would have been much larger, had he been 
on the full month. W9EDQ is keeping several schedules. 
W9BAZ took a trip south. \V8AQV is moving his trans
mitter to a larger room. WOQT is building superhet. W9ACS 
and W9BEW are taking U.S.N.R. cruise. W9CEB goes 
speedboating, W9CNE moved transmitter. W9.E:RH w~nts 
to swap his 'llD for an '08A, or sumpin'. W8BAN helped 
WSDQC build his new 'phone. W8ESQ comes through "~th 
his first report. WOCIS kept daily schedule to W90X while 
Carl was fishing in Herrington Lake. Graduation speeches 
kept W9GJE rather buoy. The hot weather is sweating radio 
right out of W9EYW. W9DDQ won the Swee1istakes Con
test cert.ificate for Kentucky. W9.AEN is tutoring a ham
to-be. W9AZY says "RMNITE" was a "flop" for him. 
W9GGB got back from Virlsinia. W9HCO is rebuilding for 
50 watts.· W9FCII and W9FQQ are working schedule for 
Boy Scout Camp at Prospect. W9FZV has gone back to 
MOPA. W9ETD is now Kentucky's only 'phone OBS. 
W9EQO is in new QRA. W9CDA made some very attractive 
identitication cards for those at.tending the Lexington 
Hamfest. Watch for broadcasts of speeial interest to Ken
tuckians from our OBS on rel';lilar schedules. Hamfest in 
Louisville in September - details later. 

'l'raflic: W9BWJ 543, W90X 404, W9EDQ 205, W9ALR 
143, W9BAZ 117, W9AQV 114, W9QT 88, W9CEE 71, 
W90NE 52, W9ERH :.!5, W9BAN 22, W9ESQ 22, W9CIS 
17, W9G,nJ 13, W9EYW 12, W9AC8 fl, W9DDQ 9, 
W9BEW 6, W9AEN 5, W9AZY 5, W9GGB 4, W9HCO 
4, W9FQQ 2, W9FZV 1. 

INDIANA - SOM, George H. Graue, W9BKJ -
W9AET is 165 points ahead of the nearest competitor in 
the traffic contest. \V9GJS is chan!dng over to crystal. 
W9ESU slumped due to rebuilding. W9D00 and W\JGYW 
are ohovdng signs of act.ivit,y. \V9CKG has given up hopes 
of working DX. W8AET is playing checkers vdth W8DIH. 
W9GJG and W9ABWare two new promising ORS. W9AOO 
is crashini,; through with a 50-watter. QRN and DX don't 
mix at W9AXH. W9GYB has QSY to 14 me. W9FRY has a 
50-watter going on 3.5 me. W%'Iill, W9AIP and W9CWS 
are rebuilding. W9Ci\1Q has a 11ew 75-watter on 7 me. 
W9FXM is building a portable receiver. W9EPH finally 
gets DC reports. W9CWQ is rebuilding between police 
tricks. W9BZZ bas some new ideas for a. receiver. W9EEV 
has gone back to MOPA. W9DHJ is putting in remote con
trol. W9ABW reports change in QRA. W9GZB is new ham 
in F;vansville. W9BZF is changing QHA. W9CHA goes 
begging for schedules. W9AKJ is now on 14 me. W9HDB 
and W9HEil are new hilms in Valparaiso. W9AEA is mon
keying with pentodes. W9AHL is giving 7 me. a whirl. 
W9ASJ is off the air until he lassos bis stick with a piece of 
wire. W9ARK promises to come on with a half kw. 'phone. 
W9BWl's new 500-watt 'phone rig is nearing completion. 
W9DYQ is new ham at Selma. W9CLF is trying out new 
cond. mike. W9DAQ has changed to PP. W9DWL's making 
another complete ehani,,:e in the 'phone rig. W9AlN is 
unable to find time to move his transmitter back to Ind. 
W9UM has the highest score in the International C',ontest. 
The Indianapolis band is takiog portable W9,JP on their 
week-end outings. Ft. Wayne bunch are also having their 
week-end jamborees. 

Traffic: W9AET 230, W9GJS 65, W9ESU 65, W9CKG 
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61, W9GJG 41, W9AOU 14, W9AXH 12, W9FKE 1:;, 
W9EPH 10, \V9BWI 13, W9BWS 7, W9FRY 6, W9AIP 
6, W9FYB 6, W9EFV 6, W9DHJ 5, W9ABW 4, W9CHA 2. 

WISCONSIN -BCM, C. N. Crapo, W9VD-··· W9GFL 
has been usinµ: his portable on 'phone. W9FA W received 
QSL from HH7C. W9DKH and W9VD report. W9FAA was 
off awaiting license reuewal. W9BIB visited W9GFL aud 
W9ANR. W9EHD is experimenting with receivers. W9EPJ 
is changing QRA. W9ABM will be at Oamp McCoy this 
summer. W9GYQ is building MOPA. W8BWV is building 
modulator. W9DOT is getting out well. W9A VG is crystal· 
controlled. W9FAF-W9HGA is a new station at Racine. 
W9HFH sends in his first report. 

Traffic: W9GFL 241, W9FAW 38, W9DKH 27, W9FAA 
27, W9BIB 16, W9EHD 4, W9EPJ 2, W9VD 12. 

DAKOTA DIVISION 

SOUTHERN MINNESOTA- SOM, H. Radloff, 
W9AIR - W9FFY garners his totals on 3.5-mc. band. 

W9BN's network of schedules perks daily. W9FJK is the 
most active non-ORS in the Section. W9AIR spends his 
holidays at the ol' swimming hole. W9DRG looks around 
for a /ill-watter. W9CKU is happy in a renewed· ticket. 
W9BNN aggravate" his oscillator with a bug. W9AKN 
reports reception from W LY while experimenting on 28 me. 
W9FNK has his '10s with the grids in push-pull and the 
plates in parallel. W9COS is enjoying a well-earned vaca
tion. W9EYL says ham set gets attention only between the 
iob and the car. W9EFK rejoices in a baby daughter, 
Congrats. W9DBC desert• the aet for golf and swimming. 
W9FLE is developing a new tuner. W9EJR reports an in
spiring visit by W9BGG. W9BKK wants to run some ii6-
mc. experiments. New •tations in the Section are W9HCW 
at Lamberton and W9HGN at Mpls. W9BQF received a 
ZL card. W9FDX reports material for new hams at Clark
field. Sex. appeal is diverting W9EEB'e atteution from power 
and filter problems. W9FMB vacations in Iowa. W9BKX 
spent a good deal of his time in Chicago. YLs also account 
for W\JEYS' absence. W9GLE and W9GMD like their 
fishing. The Jackson gang have been hamfesting. W9DWG 
reports testing with W9BMJ on :3.5-mc. ce. 'phone. W9BHZ 
is aampling some uf Minnesota's lakes for the biggest fish. 

Traffic: W9FFY 230, W9BN 86, W9F.TK 34, W9AIR i9. 
W9DRG 24, W9CKU 10, W9BNN 8, W9AKN 6, W9FNK 
6, W9COS 5, W9EYL 2. 

NORTH DAKOTA-SCM, Guy L. ottinger, W9BVF 
-- W9IK is going to school at Valley City this summer. 
The Jamestown gang had a visit from W9ORL. W9DFF is 
constructing an MO.PA. W9DGS is still getting the Net for 
American Legion BCe. W9DM is out at a camp with a 
bunch of Boy Scouts. The dust was blown off of W9BVF and 
the old outfit spoke right up and worked a VK. 

Traffic: W9DGS 56, W9BVF 11, W9DFF 6, W9ORL 5. 
NORTHERN MINNESOTA - SOM, Raymond Weihe, 

W9OTW - W9FNQ leads the l'iection this month. W9FQI 
has·a promotion in the AA work. W9BVM reports a new sta
tion with the call W9HFX. W9DOQ is getting a WAC. 
\V9HDN is a new reporting station. The SOM is rebuilding. 
W9FN,T is experimenting with PP. W9BRA says W9HED 
of his city has a co=iseion in the V-3. W9BYI is a DX 
Hound. W9EOZ was home for a short vacation. W9BVH 
plans a trip to N. Y. C. W9GKM is arousing the sleeping 
l:!CLs with a 1750-kc. 'phone. The newly formed St. Paul 
Radio Club now has a membership of 18. 

Traffic: W9FNQ 32, W9FQI 23, W9BVM 10, W9DOQ 7. 
W9HDN 6, W9OTW 4, W9FNJ 4, W9BRA 4, W9BYI 2, 
W9EOZ:.:. 

t>OUTH DAKOTA-SOM, Howard T. Cashman, 
W9DNS - W9ALO is carryin11: three schedules. W9EZJ 
visited W9ALO. W9GWR is a new station. W9DB reports 
heavy QRM. W9FLI'a license expired. W9EUH spent a 
week in Sioux Falls. W9DES has been lighting up the 
neighbors' houses. W9DRB is leaving for Willmar, Minn. 
W9DIY has annexed a peutode. W9DTZ, W9ID and 
W9AJP are still breathing. W9DNS ii! on with one lung. 
W9TI is building. 

Traffic: W9FLI 1. 
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DELTA DIVISION 

MISSISSIPPI-t>CM, William G. Bodker, W5AZV
Uur leading traffic handler this month is W5BHI. 

who haudlesmostof his traffic via 8500-kc. 'phone. W5ANX:'I 
:3500-kc. 'phone is heard rei,:ularly. \V5AWP has been ap 
pointed OB::l and will use 3500-kc. 'phone. W5AZV an, 
W5ANI are having a little YL QRM. We are sorry to not 
that W5BUI of Vicksburg is selling out. W5BOM has sue 
,;umbed to the wiles uf Cupid. W5BNW is following bin 
fast. W5V,J is .. Sold" on his new MOPA. The Jackson Ama 
teur Hadio Assn. is operating portable station W5BJO at th 
Kickapoo Boy Scout camp, 15 miles from Jackson. A nic 
letter was received hy the SOM from the hams at A & 1, 
College, who operate W5YD. The entire staff of W5BH1 
except W5BOM left recently for Mobile, Ala., where the• 
will go on a three-day cruise in the Gulf of Mexico witi 
W5AQO, W•iRS, \V4IA and others. 

Trallic: W5BHL 60, W5BJO 44, W5AWP 14, W5BOT 10 
W5AZV 6. 

ARKANSAS-SCM, Henry E. Velte, W5ABI--Tak 
a slant at the trallic total of W5BMI. W5IQ is busy witl 
the Army Net. W5ABL, W5BDW and W5BED are ne, 
stations in L. R. W5A Y J is a new reporting station from Ft 
Smith. W.5A Y is getting out nicely. W5BKB is rebuildin~ 
W5ABI is on 7 lilc. 

Traffic: W5BMI 526, W5ABI 325, W5IQ 206. 
LOUISIANA-SOM, frank Watts, Jr., W5WF

W5BDJ has a new AC receiver. W5BPN has a new MOPA 
W5BKL has a well-developed case of YLitis. W5WF re 
ceived his Sweepstakes Contest certificate. The SOM is a 
W5VT during the summer. W5VO is a new 'phone op. oi 
1715 kc. W5ML is rebuilding. 

Traffic: W5WF 211, W5BUK 31, W5AXU 10, W5BPN 2 
TENNESSEE-.SCM, ,James - B. Witt, W4SP

W4OI sends in the best report this month. W4AAD is ou 
traffic handling station. Most of the Knox ville gang includ 
ing the l'iCM got their photos in the Knoxville News Ben 
tine! with a full-page write-up this past month. 

Trallic: W401 24, W4AAD 20, W4CW 10, W4RO 6. 

HUDSON DIVISION 

N EW YORK CITY AND LONG ISLAND-Actin1 
SCM, Wm. J. Warringer, W2BPQ- Have cancellec 

four ORS for non-reporting and appointed four new onei 
in their places, W2CWP, W2BJF, W20BB and our YI 
W2WP. Manhattan: W2SC is installing new 500-watt job 
W2BDJ is working on his new Radio Club. W2A VE;.is al 
set now. W2BZN is going home to W8APK for the summer 
W2CKS has a new junior op., arrived on Friday, the 13th 
W2BNW has applied for an ORS. W2AOU is now an AnnJ 
Amateur. Bronx: W2BGO has gone Lack to the ole reliabl, 
Hartley. W2OYX is back from a 15-<lay cruise with Nava 
Reserve. W2BPQ let his call e.xpire so as to try and get , 
two-letter call. W2LW has slowed up for the summer 
W2UWP has his crystal rig finished. W2AFO has gone 01 

inactive list. W2OBB, new qRA, 417 West 238th St. 
X2ANE, has Leen reLittcn. Brooklyn: W2PF is going ful 
hlast, now that school is over. W2AZV is kicking about hea 
in attic. W2BJF is working on 14-mc. rig. W2BRB is busJ 
with research work. W2APK requests transfer to inaetiv, 
list. \V2CA has joined the Army Amateur system. W2BC 
has new transmitter. Long Island: W2BDN blew his who!, 
layout. W2A VP-···- slow month. W2HO is recovering fron 
operation. W2BFG opened up Decoration Day. W2AV, 
worked Asia. W2OWJ insists that he io not Uncle Haywire 
Staten Island: W2WP, our YL, wants to a be Comm. op 
W2OEP is building a push-pull rig. W2CHT has a 50 goin1 
now. W2BDP ii! op on boat to Honduras. W2OKN is lookin1 
for schedules. Staten Island Radio Club is ready to hand!• 
trallic from club room. 

Traffic: Manhattan - W2SO 217, W2BDJ 41. Stater 
Island - W2WP 36, W2OKN 5. Bronx - W2BGO 86 
W2CYX 79, W2BPQ 11, W2LW 9, W2CWP 3. Brooklyn
W2PF 54, W2AZV 18, W2BJF 7, WZBRB 5, W2BO 44 
Long Island - W2BDN 39, W2AVP 12, W2BFG 2. 

NORTHERN NEW JERSEY - SGM, A. G. Weater 
Jr., W2WR- W2JF is having trouble to get traffic, 
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W2AOS has moved into the same town as your SOM. 
W2UWK and W2WR have filed their ORS for the summer. 
W2AGX is collecting data on anteunae. W2CJX had a fine 
schedule with Hawaii. W2BPY is going to prep school. 
W2MQ has taken a few week-end trips on the :BJagle boot, 
No. 55. W2CDQ goes into the BPL. W2AIF has been elei:ted 
Secretary of the newly organized Northern Valley Radio 
Assn. W2AKC-W2AMT is building a 500-watt outfit. 
W2CVY, our 00, has checked out for the summer. W2CNA 
has luck in getting QSLs from Russia. W2ZZQ is the port
ablesall for W2AQI. W2CLX has been having line success. 
W2BSC, Stevens School of Tech., is operated by W2AFV, 
W2AVS and W2ADB. W2BYX has a schedule with CM2PA, 
\VZAO Y from .:'.'JYC has moved to Allenhurst for the sum
mer. W2AGK has applied for ORS. W2BJZ is fooling around 
with l\fOP A. W2ADP received a card from lndla. \V2BAP 
is riding 7-mc. QRM. W2BPV is planning to open up in the 
heart of Chinatown. W2CJO has joined the army of 
re builders. 

Traffic: \V2JF 32. W2AOS 42, W2CWK 6, \V2AGX 2, 
\V2CJX 10, W2BPY 32, W2MQ 150, W2CDQ 1.14, \V2AKC 
46, W2AQI 5, W2CLX 12, W2BSC 20, W2BYX 6, W2AGK 
15, W2BJZ 1. 

MIDWEST DIVISIO~ 

N EBRASKA-SCM, S. C. Wallace, W9FAM-·
W9BEX leads the processiotl. W9EYE is a new ORS. 

W9GDL, auuther new ORS, is guing strong. W9FWW says 
traffic scarce. W9EHW and W9FUW have the rebuilding 
fever. W9BQR and W9DTH have the HOOK-WORM till 
next fall. W9BOQ can't handle a plow and radio at same 
time. W9DI, W9ESY and W9EKT report. W9FAM has bad 
case of chirpitis and key-thumps, and OW presented him a 
new ham. W9EWO is straining his eare for some traffic. 
W9GKZ is pounding away. W9DHA wauts to organize 
Radlo Club at Grand Island. W9DRC is µretty bllil.v editing 
TSARC Bulletin. 

Traffic: W9BEX 254, W9EYE 142, W9GDL 49, W9FWW 
21, W9FUW 10, W9ESY 4, W9EWO :J, W9GKZ 34, 
W9DHA 11, W9DHC 35. 

IOWA- SOM, Geo. D. Hansen, W9FFD - W9IO leads 
the field this time. W9FFD squeezes in \\ith the next high
est, Director Kerr and Lt. Hayden P. Robei;ts among the 
Hat of visitors. W9GP comes next and also sends list of 
visitors such as W9BNC, W9BNT, and W9DXY plus 
family. W9TUP reports his totals cut short by new car and 
YLs. W9DIB got his first report from VK. W9FZO is going 
strong on 14 me. W\JDF.Z is QRL Pharmacy. W9FYC says 
all schedules cancelled. W9BCL worked HH7C. W9ACL 
get• a few. W9DPO is going strong in A.A.R.S. W9DJX is 
a first reporter. W9DNZ is QRL business. W9E,JQ gets a 
few now and then. W9FEB is rebuilding. W9DUN is QRL 
golf. W9AHX .awaits renewal of license. W9GOQ gets a 
couple. W9FWG has been on the sick list. 

Traffic: W9IO 61, W9FFD 55, W9GP 34, W9BJP 27, 
W9DIB 25, W9FZO 24, W9DFZ 22, W9FYC 19, W9BCL 
19, W9ACL 17, W9DPO 15, W9DJX 11, W9DNZ 8, 
W9EJQ 6, 'W9CWG 5, W9FEB 3, W9DUN 2, W9AHX 3, 
W9GOQ 2. 

KANSAS - SOM, J. H. Amis, WOCET - W9ESL leads 
in traffic. W9F'RU reports for the first time. W9BNX is one 
of the 'phone gang who is "traffic ruinded." W9JA will sign 
W0BTG until school starts in the fall. W9HL ,reports bad 
·.reather. W9CXW is busy. W9ESW is a telegrapher by 
day. WOGCL is iu the regular Army and operates at WYO. 
W9CFN reports little activity. Your SOM is looking for
ward to meeting all of you at the Topeka Convention, 
Sept. 5 and 6. 

Traffic: :W9ESL 95, W9FRU 13, W9BNX 56, W9.JA 15, 
W9HL 10, W9CXW 16, W9ESW 13, W\JGCL 15, W9CFN 
38, W9BGL 16. 

NEW ENGLAND DIVISION 

M AINE-····· SOM, J. W. Singleton, WlCDX --WlATO 
is high this month. WlAJC comes next. WlBlG has a 

good string. WlBEU reports a new ham in w·aterville, 
WlBOC. WlEF won the Sweepstakes certificate for Maine. 
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WlBLI, RM for Eastern Maine, is on 14,000 kc. mostly. 
WlAQL says traffic is pretty slow up his way. WlAQW is 
rebuilding. WlBF'A has at last eliminated his key clicks. 
WlAF'A reports traffic. WlQH won't be on much this sum
mer. \VlAFR has a new AC receiver. WlBX has started a 
radio dub at Crosby High School. Among the members are 
WlAXJ, WlBJY and WlBYV. WlAXY would like some· 
echedules. WlCBM will soon be on with a new transmitter. 
The SOM thanks the Maine gang for the many congrats re
ceived, and will try hard to justify them. 

Traffic: WlATO 163, WlAJC 141, WlBIG 85, WlCDX 
75, WlBEU 16, WlBLI 16, WlAQL 14, WlAQ\V 8, WlBFA 
7, WlQH 2, WlAFR 1, WlAFA 14. 

K\.STERN MASSACHUSETTS - SOM, Miles W. 
Weeks, WlWV-WlBGW won the Handbook last month 
in the Conn.-E. Mass. Message Delivery Contest. WlCHR 
is using his portable, WlBOV, during the summer. W!BZQ 
reports his new transmitter working FB. WlKY finds little 
time for traffic. WlCCP has a new 3.5-mc. Zeppelin antenna. 
WlADK has been doing some 14 me. DX. WlBXB installed 
the radio equipment of WCEN on which WlTL recently 
left for Labrador. WlAAT has rebuilt his transmitter, 
WlAFP was QSO Brazil on 14 me. WIBCF visited the t,CM. 
Wl WV also had a visit from CM2SH. WlAHX and Wl WV 
handled traffic with NA.MS, U.S.S. Nantucket, as she was 
enterinp; the Mediterranean. WlKH has a new 14-mc. 
Hertz. WlBFR handled some traffic. WlBNJ was QSO 
F!urope and South America on 14 me. WlAKY blew a 
:JOOO-volt condenser. WlBSZ has ORS ambitions. WlANK 
hopes to be pernmnently settled soon in Gloucester. WlASF 
handled Army-Aircraft traffic. WlAZE continues with 14 
me. DX. WlLM is vacationing. WlATX finds traffic scarce 
on 3.5 me. WlCQN has built an AC receiver. WlAAL has 
a schedule with WlAOP. WlABG was Qt,U Uruguay. 
WlACD has been QRL graduating from High School. 

Traffic: WlASF 210, WlAFP 84, WIBGW 83, WlKH 
53, WlAAT 39, WIBZQ 37, WlWV 36, WlATX 24, 
WlAZE 23, WICCP 23, WlAAL 22, WlCQN 17, WlBFR 
15, WlCHR 10, WlBCF 10, WlADK 7, WlABG 6, WlACD 
3. 

NEW HAMPSHIRE - SOM, V. \V. Hodge, WlATJ -
Watch for WlBBF's portable, WlCWO. WlAEF expects 
t,o have a portable also. WlIP says summer QRM got him 
at last. Hi. WlUN is away in the White Mts. most of the 
time now. 'l."'he BCL trouble at WlAUY has been fixed. The 
2nd op at WlLY is away on a 3500-mile motor trip. WlBFT 
graduated from NHU. WlCCM is feeling lots better. 
WlCLT is a new station in Dover. WlBAC handled a few. 
WlAXL is getting out well. 

Traffic: WlIP 42, WlUN 18, WlBAC 6, WlAXL 6, 
WlAEF 2, WlAUY 1, WlBBF 16. 

CONNECTICUT- SCM, Fred A. Ells, Jr., WICTI -
WlMK is the only station making the BPL this month. 
WlBEO is keeping lour schedules. WlBDI keeps a schedule 
with WCEN - schooner Ramah. WlES handled copy from 
WSEA, \VlAZG complains of AC notes on 14 me. WlCJD's 
'66's went west. WlBHM keeps daily ae\1edule with Ger
many on 14,300 kc. WlAVB has been rebuilding. WlASP 
iR getting ready to rebuild. WlAFB say lots of 14 me. DX. 
WlAOK dropped to 14 me. WlAMQ is out of work. WlHQ 
works good DX on 14 me. WlBNB remembered to report. 
WlBAZ sends in his first report. WTD put up some new 
feeders. WlCDS says swimming, golf and tennis keep him 
busy. WlADJ is rewiring the dub house for the Conn. 
Brass Pounders Assn. WlAXB says not much doing. 
Bill Stemple sends in a report. WlAGT is off rebuilding. 
WlAMG is moving to Stamford. WlHD is experimeuting 
\\1th 56-mc. CW and 'phone. WlCTI has been busy with the 
new house. WlFL made a trip to Chicago. Conn. Brass 
Pounders Assn. meets every Thursday evening at their dub 
house in Noroton (on the Post Road). All welcome. 

Traffic: WlMK 707, WlBEO 74, WlBDI 45,WlES 44, 
\VL\ZG 36, WICJD 27, ? 25, WIBHM 20, WlAVB 19, 
WlASP 18. WlAFB 18, WlAOK 16, WlAMQ l4, WlHQ 
10, WlBNB 10, WlBAZ 9, WlCTI 5, WlTD 4, \VlCDS 4, 
WlADJ 4, WlAXB 2, Stemple 6. 

\"ERMONT- SOM, Clayton Paulette, WlIT-
WlCGX is high traffic man. WlATF turns in fine report. 
WlAXN and WlAOA report with traffic. WlBD has new 
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Zepp and Dynatron frequency meter. WlIT is inactive for 
the summer. 

Traffic: WlCGX 105, WlATF 64, WlAXN 24. WlBD 
19, WlAOA 13. 

WESTERN MASSACHUSETTS- SCM, Leo R. 
Peloquin, WlJV - The Berkshire Brass Pounders held a 
very successful hamfest at Pittsfield on June 20th. WlA WW 
is in line for reappointment as ORS. WlASY reports fine 
DX. WlAPL handles his share of traffic. WlBNL has re
duced power to a single '10. WlNS and his gang from the 
Blackstone valley made several visits recently to Worcester, 
Northampton, Springfield and Webster. WlBVP has blown 
another high voltage filter condenser. WlASU, WlBDP, 
WlAM, WlBNL and WlBKQ are on regularly. WlBKS 
reported. 

Traffic: WlBWY 163, WlNS 110, WlASU 72, WlDR 
57, WlAIF 41, WlBUP W, WlAMI 25, WlATB 24, 
WlASY 23, WlBNL 16, WlAPL 16, WlBKS 2, WlJV 12, 
WlAJD 4, WlBKQ 3, WlA WW 51. 

RHODE ISLAND-SCM, N. H. Miller, WlAWE
WlCAB still holds up in high traffic total. WlMO is on 14 
me. WlBUX won the Sweepstakes certificate for R. I. 
WlATM is pushing out a nice signal. WlGV says weather 
is too good for radio. WlEX, WlFU and WlA WE did 
Naval Reserve duty at NGO. WlBDQ is now located in 
Riverside. WlAUV and WlAFO are doing BCL service 
work. WlDZ gets out FB. Her ops are WlAMD, WlCNZ, 
WlBML and WlBOP. WlASZ was reelected President of 
the Pawtucket High School Radio Club. WlBTP has three 
more licensed hams. WlBGA now uses erystal control. 
WlAMU is the chief operator at WPAW. WlAAD likes 
barn radio, but not at this time of year. WlCPV has a 
schedule with W8DTE. WlCDI gets out well on 3.5 me. 
WlJJ and WlRJ are doing F'B. WlSY gives the BCLs 
service. WlBQD is pushing out on 14 me. Newport is all 
for 14 me., as WlAFI and WlMG both are down there. 
WlDW works for the telephone company. WlAFO is work• 
ing nice DX on 14 me. 

Traffic: WlCAB 42, WlA WE 29, WlAMU 13, WlASZ 
10, WlCPV 7, WlMO 6, WlATM 6, WIAFO 10. 

NORTHWESTERN DIVISION 

IDAHO-SCM, Oscar El. Johnson, W7AKZ-W7BEO 
ia a new station at Sandpoint. W7 AUR is rebuilding. 

W1BAA, W1ANA and W7AYH report for the first time. 
W7KG is looking for DX. W7FB, W7 AOO and W7 AIH are 
all seeking DX on 14 me. W7 ACP is the editor of The Idaho 
Center 1'ap, a new ham magazine. W7 AKZ is experimenting 
with pentode audio systems. W7 AL W blew up his plate 
transformer. W7QD wants OBH appointment. W7AYH, 
ex-W7ABQ, is located at Boise. W7AFT has a new trick of 
maintaining a "one-way" schedule. W7AT is at National 
Guard encampment. 

'I'raffic: W7AYH 2, W7KG 12, W7ANA 6, W7BAA 6, 
W7AUR 6, W7BEO 4, W7AKZ 10, W7AFT 18. 

MONTANA-SOM, O. W. Viers, W7AAT-W7ASQ 
reports W7BFA ·a new Helena station. W7CU has been 
busy at the garage. W7HP is back in Miles City. W7FL is 
working in Big Timber. Among visitors at the SCM's station 
were W7AKO, W7AFY, W7ARP, W7BDC and W7JC, all 
of Billings, W7BAL of Gebo, Wyo., Route Manager 
W6BYH of Merced, Calif., cx-7CK of Roscoe and a few 
curious BCLs. W7AHF will soon have a new antenna. 

Traffic: W7ASQ 15, W7CU 9, W7HP 6, W7AAT 5, 
W7AHF 1. 

OREGON - SCM, W. S. Claypool, W7UN- W7 AWH 
again tops the list. W7ED was laid up in the hospital a por
tion of this month. ·w7 ALM comes through as usual. 
W7ZD is Portland's champ. W7QY will stand a two weeks' 
operating watch at NDQ. W7MY built an MOPA. W7PE 
reports. W7 AMF is putting in his new crystal set at the 
Roby Show in Coos Bay the first of July, in the name of the 
Coos Bay Amateur Radio Club. W7WL was the host to Col. 
Foster. W7APE isn't heard so easily. W7ANU and W7AYJ 
report for the first time. W7SY has low-powered local 
'phone. Hereafter send reports to F'. L. Bernhardt, W7WL, 
2787 Sheridan St., North Bend. He will act as SCM until 
an election can take place. 
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Traffic: W7 A WH 253, W7 ALM 123, W7 AXO l O, 
W7ED 165, W7QY 30, W7ZD 114, W7MY 34, W7PE 31, 
W7 AMF 30, W7WL 25, W7 APE 17, W7SY 16, W7 A Y J 2fl. 

WASHING TON - SCM, Eugene A. Piety, W7 ACS -
W7QI takes the lead this month. W7 AIB runs a close 
second. W7KZ has raised his power to 50 watts. W7 AIT and 
W7TX are keeping schedules with Alaska. W7 A VM and 
W7OI are new ORS. W71?,J is busy. \V7AG-SL keeps the 
ether hot. DX is good for W7RT: A new SC station is 
W7ABN of Hoquiam. W7AXL, W7BCS, W7ATH and 
\V7 A VN report for first time. Things in Yakima are •low 
now according to W7 ADS. W7IQ built a new super. W7 AAX 
is busy working DX. A new '60 crystal iob graces the shack 
at W7KQ. W7MX is busy at the berry fields. W7BG pounds 
braea occasionally. The YLs keep W7 ACY busy. W7TK has 
been laid up with a bad foot. W7AOM is a YL op in Olym
pia. W7BB is still at sea. 

Traffie: W7QI 97, W7AIB 94, W7AIT 40, W7TX 39, 
W7AYO 38, W7KZ 36, W7ATH 24, W7RT 16, W7AVN 
12, W7AG 11, W7AUE 8, W7FJ 3, W7ADS 3, W7AVM 
2, W7BCS 2, W7AQ 1, W7 AXT, 1. 

PACIFIC DIVISION 

SAN FRANCISCO - SCM, Clayton I?. Bane, W6WB -
W6A V H leads off with a bang with 566. W6EKC makes 

the BPL both ways. Old W6DFR comes right along in third 
place. The personnel at W6ZS (Ken and Dave) just arrived 
home from their vacation in time to report. W6CAL is now 
home from school. The gang at W6YO grace these columns 
for the first time. By some mysterious quirk of the gods 
we have a report from W6ERK. W6MV reports as usual. 
W6BJM wants to get lined up with some Lot S.F. schedule. 
CONVENTION! ·SAN FRANCISCO! SEPTEMBER 5 
AND 6, 1931! 

Traffic: W6AVH 566, W6EKC 215, W6DFR 194, W6ZS 
117, W6CAL 59, W6YO 55, W6ERK 37, W6MV 24. 

SACRAMENTO VALLEY-SCM, Paul S. Farrelle, 
W6AXM -W6AIM says that 7000 kc. is "lousy" as com
pared to a few months ago. ·w6CMA turns in a very nice 
total. W6EJC has a very nice YL. (Hi) W6EOC is busy as 
00. W6EOU is now WAC. W6QT has been rebuilding. 
W6BYB is new OBS. W6DON is looking back on the time 
when he was a ham. W6DKW says not much traffic. 
W6DYF is heard quite often. W6CKA is working his crystal 
outfit. W6AK and W6FW at Walnut Grove are heard on 
:l500_ kc. with beautiful crystal DX notes. W6ADS is hand
ling some traffic. W6AXM has added a Mrs. W6AXM to the 
household. 

Traffic: W6AIM 21, W6CMA 64, W6ADS 20, W6AXM 
1366. 

BAST BAY-SCM, J. Walter Frates, W6CZR
W6ASH leads the gang in traffic with a splendid total. 
W6CTX came out of his retirement this month to hat him
self into second place for the section traffic. W6CGM is 
back in traffic work again. One message he handled was for 
the American Red Cross in New Orleans and concerned a 
vital illness. W6RJ reports that since he has ground his 
transformer and choke cores and negative in power supply 
his high C Hartley gets crystal control reports. W6BPC 
reported a large batch of traffic this month. W6BI also 
reports considerable traffic. W6BZU says things are very 
quiet in his part of the section. W6FAJ has reverted back to 
the old TNT circuit. W6CBE announces that he will be off 
the air for the summer. W6BJI has worked practically all the 
western territories of the United States, including Alaska, 
Hawaii, aud P. I. W6BMS has not been on the air for six 
weeks because of vacation. W6CZN has an a.o. receiver. 
W6BQB reported for the first time. W6ZM is putting out a 
section traffic bulletin with schedules and everything. 
W6ATJ is president of the new club. The East Bay bunch 
expect to have everybody in northern California here for a 
big trisection hamfest on August 1. The Santa Rosa gang this 
month had a feed and gathering at Santa Rosa which was 
FB thanks to the cooking of W6ADM's wife and another 
ex-YL. The call of the new club is W6Y A.J and they are on the 
air for traffic. Plans are being made for a north east bay 
section meeting in V alleio some time during the latter part of 
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Au=t. W6ADM is building to 75 watts. W6AOH is very 
active. IV6DTQ is off the air. W6EZA went to sea. 

Traffic: W6ASH 804, W6CTX 214, W6CG1\1 89, W6R.,J 
56, W6BPC 46, W6BI 43, W6B7.U 26, W6FAJ 21, W6CBE 
21, W6BJI 18, W6BQB 10. 

LOB ANGELES--· SCM, H. E. Nahmens, W6HT - It's 
in the bag, men, IT'S IN THE BAG! If you haven't already 
been contacted for the greatest traffic tie up in our history 
and are interested, drop.me a line NOW. (Note to Ohio Sec
tion.) You've got another think coming if you think you have 
no competition. W6EGH, W6QP, W6SN, W6BPO and 
IV6YAU make the BPL. W6SN has increased his voltage 
from 750 to 2000. W6QP after a year and a half of solid 
work has signed off until September 1st. W6YAU has 82 
schedules per week! Don't let those YLs interfere with your 
fine totals, W6DER. W6ETJ handled a flock of traffic to 
Governors concerning Fiesta de Los Angeles. ·\V6BG H re
ceived 7 me. heard cards from Switzerland and England. 
W6CFN · follows up with another good report. W6ERL 
spent a two weeks vacation at NPL. W6TE was Qt:lO B7X, 
a ship off North Mrica and FX7C. QR.A? The final amplifier 
at IV6DY A now has pair of '52s in push-pull. W6AIX finally 
crawled out of his shell and sent in a report. W6AYJ worked 
schedule with IVCEE. When it comes to burning up equip
ment we concede the prize to W6DEP. Many thanks, 
W6UJ, for the report. W6CYY handled traffic from the 
b'arm .Center Fair. W6DLI says his new super is a Wow. 
W6DH, a real "dyed in the wool," returns to the flock. 
W6LN visited northern clubs on his vacation. W6BPU is 
high point station this month. \'CR U .H.N .R.. takes great 
deal of W61:S(U"s time. Exams and graduation have ham
pered W6EGK lately. W6ACL is proud holder of commercial 
ee<,ond ticj<et. A "spanking new" junior op at W6ZBJ has 
things all gummed up. W6WO just received W7 AOU for the 
seventh district portable. W6ESA says "Whoopie! School's 
out!" W6CMU wants an URB. W6TN is now crystal con
trolled. W6CXW built new 14 me. Hartley to hook England. 
W6ANN heaid eight European c,ountries and worked just 
eight less ,than he heard. The president of the AHALB is 
W6VH. W6ALQ may be little slow but he doesn't QSP 
traffic to the waste basket. W6BVZ has had fierce power leak 
for six months. Page W6MK! W6DOZ sez DX fine but 
trallic nil on 14 me. W6AKD has new.shack. W6AEO using 
pentodes in both receiver and transmitter. \V6CUH now 
using 200°foot single feed Hertz. W6AZL blew his 211 so 
uses '10 in final now. I! the heap at W6MK NEVER gets on 
air, it's really worth a night's sleep just to LOOK at it. 
W6VO is rebuilding by degrees. W6BZR. and W6EBO are 
starting out right by making schedules. W6BCK has new 
a.c. receiver. W6DHM, the fisherman op, stands watch at 
W6DVA when not at sea. W6BEB is shoving five gorgeous 
amps to his zepp with beautiful new transmitter. The whole 
section was shocked by the death of Everett Trout, W6FJ, 
who was killed in an automobile accident May 27th. The 
Rh'erside Amateur Radio Club has applied for A.R.R.L. 
affiliation. f nformation ou meetings obtainable from 
W6DLV, Secretary. The A.R.R.C- is having worth while 
1ueetings regularly now. They sponsored the quarterly 
banquet June 27th. W6CZT, W6EWI, \V6CZI, W6ON, 
W6Et.!D and W6DNA report. Your SCM looks lorward to 
seeing all of you at the convention in .Frisco, September 6th 
and 7th. 73. 

Tra.ffic:, \Y6BPO 645, W6SN 371, W6QP 220, W6YAU 
217, W6DER 158, W6ETJ 149, W6BCK 113, W6EGU 109, 
W6CFN 101, W6ERL 83, W6DH 80, W6LN 76, W6TE 73, 
W6EBD 70, W6CYA 48, W6AlX 44, W6AVJ 44, W6DEP 
41, W6UJ 40, W6CVV 38, W6DLI 38; W6BGF 3;3, W6EZK 
34, W6ACL 23, W6CZT 22, W6ZBJ 17, W6WO 17, W6EWI 
16, WllDZI 12, W6BZR 12, W6ESA 10, W6CMU 10, ·woTN 
10, W6CXW 9, WM.NN 8, W6VH 7, WBON 6. WllALQ 6, 
W6BVZ 5, W6DOZ 5, W6AKD 4. W6EQD 4, W6AEO 3. 
IV6CUH 3, W6AZL 2, :.VBDNA 2, W6AKW 163, W6DWW 
7, W6.Al\1 44, WO.MA 2, W6ZZA 2. 

SANTA CLARA VALLEY - SCl\I, F. J. Quement. 
W6NX - W6YG handed in another record breaking t;,tal 
of 665 messages. With W6AMM, IV6BET and IV6DMJ 
taking over \V6HM's PI schedules for the summer, it looks 
like there will be no interruption to this important traffic. 
W6FBU is leaving the seetion, having graduated from Stan-
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ford. W6AJ Ls helping the traffic contest along by consistent 
traffic, being followed by W6FBW, W6BPT, \V6CEO, 
W6DBB and W6DCP. W6BHY handled some important 
newspaper despatches when he gave the world first hand 
information regarding Ft. Hubbard's forced landing in 
Alaska. W6AHZ is QSO Europe on 14 me. W6AOJ, W6BON 
and W6DMM are keeping the 3.5 me. 'phone channel busy. 
W6NX is building a new shielded receiver. 

Traffic: W6YG 665, W6HM 306, W6AMM 125, W6BET 
94, W6DMJ 91, W6BFU 36, W6AJ 41, W6FBW 21, W6CEO 
20, W6BPT 6, W6DBB 15, W6DCP 2, W6NX 3, W6ALW 
75. 

SAN ,JOAQUIN VALLEY- SGM, E. J. Beall. W6BVY 
- W6AO.\ again takes the lead in traffic. Maxey of Tulare 
came through with a nice repurt. W6ASV is QRL with public 
address outfit. W6CCW is getting hot for 'phone. W6EKH 
handed in his first tratlic report. W6FFP comes throi:gh 
with a good report. W6ETN is 011 the job as 00. W6QA got 
the sad news that his job will be shifted elsewheres. W6YB 
has new 50 watter going. W6AA Y is a new man in Modesto. 
W6ElAR and W6EXM are heard regularly. W6AME is 
monkeying with a portable. W6BFH has a nice signal on 
3500. W6DGI is still in Reno. W6EFP has a nice d.e. sig. 
W6COJ is back from his fishing trip. W6BRV finds 14 me. 
F'B. W6F'V has a nice 'phote. W6CXT continues to handle 
much traffic. WtiA V leaves for Yellowstone Park the last of 
June. W6BQC and W6B.BS, the YL op of Wasco, continue 
to keep that cit,y on the Ham map. W6RJE is arranging to 
handle Boy t:lcout work. W6.BVY is busy recruiting men for 
U.S.N.H.. W6AHO summers in the mountains as a forester. 
We hope W6 \VA will be back on again soon. W 6DQ V handed 
in a nice report. W6BUZ reported. 

Traffic: W6CLP 14, W6AOA 440, W6BJE 6, W6DQV 40, 
W6FFU 5, W6YB 3, W6AV 29, W6.FY 12, W6BUZ 7, 
W6EK.ll 9, W6BQC 68, W6CXT 42, W6ETN 6. 

ARIZONA- SOM, Russ Shortman, W6BWS - This re
port is furnished by Bob Lockhart, W6EEB. W6BJF bas 
been eled,ed t:lCl\1 to sueeeed \V6BWS. All future reports 
should be sent to him. W6CPF leads the gang in trallic this 
month. W6EU1' and W6EFC are next in -line. W6CBA is a 
new ham in Ajo. ,vacvn. and W6CAP installed 'phone 
transmitter at U. of A. in connection with engineering show. 
W6BTV and W6BHC also had a hand in the installation. 
WM. WH is building new shack. W6DIE is taking W6DJH's 
place at KOY while latter is on vacation. W6AEK is new 
:3.5 me. 'phone. W6BLP is rebuilding. W6CCN is busy 
servicing BCLs. W6AND sports a new fifty watter. W6DSA 
is the Boy Scout camp at Payson. WBBYD works W6DSA 
on schedule. W6CEC handled his traffic via 'phone. W6DWP 
lost his call account no renewal. W6DXC is usiug MOPA on 
7mc. W6ATRisanenthnsiasticcodeman. W6EJ"N willhavea 
crystal controlled 'phone rig soon. W6ll P has a pretty note on 7 
mc.W6EFN has3.5mc. 'phone. W6CKWlson3.5mc. 'phone. 
W6DVJ is new ham at Peora. \V6DOW has disappeared. 
W6CWI is experimenting. W:6AZM has Ql{l\l from copper 
smelters. W6DGN is now W9HAA of Wheaton, lll. W6AAM 
moved to Denver. D6AMV is on 3.5 me. 'phone. W6COI is 
on 7 me. W6CKT has gone to coast tc, bec_ome M.D. 
IV6DQW is in Detroit, Mich., where he will be heard signing 
W8LQ. \V6DJH is working at KOY, Phoenix. W6DHE is 
now chief operator at KOY. IV6EL is back in Prescott. 
W6CDU got married. W6HS is off air due business QRM. 
W6EA .. -\. is now KTAR operator. 

Traffic: \V6EFC 133, W6EUT 138, W6CBA l, W6UP 86, 
W6EJN 76, W6CEC 81, W6CKW 8, W6CPF 325. 

SAN DIEGO -- SCM, H. A. Ambler, W6EOP -
W6EPF leads the section this month. W6BKX is back with 
us again. W6AEP delivered six: messages from Nicaragua. 
W6BGL is on 'phone. W6BAS has been keeping schedule 
with Pt. Arguella. WBEBX reports contacts with east coast. 
W6CNK will soon be on again. W6A YK reports a new ham 
in La Mesa, W6BZK. W6BAM took a trip to Washington. 
W6CTP reports. W6DNL has a new Ford. W6QY reports 

~ 14 me. FB. \V6DNS went to Los Angeles for visit. W6CTR 
is moving. W6DNW visited hams in Utah, Idaho, \)regon 
and Northern Calif. W6EOP is again back on 'phone. 
W6DAI is trying crystal control on 14 me. W6BFB is re
buildin11:. W6EOL is back on the air. W6AJ.l\1 has a new AC 
receiver. W6HY is building a receiver for his Moton-ycle. 
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Traffic: W6EPF 32, W6BKX 26, W6AEP 19, W6EOP 13, 
W6RGL 12, W6BAS 7, W6EBX 3. 

HAWAII-HOM, L. A. Walworth, K6OIB--•This 
report was received at, W6FFP by radio from K6COG and 
mailed t,o HQs. K6BOE turned in cards for WAC. K6A YD 
of l\fid-Pacitlc lnstitute returned to Makawao Maui for the 
summer where he will set K6AYD up permanently. K6BAZ 
is QRL plans for Hawaiian annual convention. K6AJA fled 
to 8an .F'rancisco on a bUBiness trip. K6YAL is closed down 
for the summer, K6ALM and K6ARO have aec.tuired com
mercial tickets. K6ELN, K6AXK and K6ALM visited 
K6CIB at RCA Kahuku station. K6CIB is happy over 
winning second place in the May contest sponsored by 
Precision Crystal Lab of Springfield, Mass., and getting a 
line Precision crystal for K6CIB 'phone. Thos. A .• Jagger, a 
volcanologist, announces that a big eruption is probable 
soon and that emergency plans should be made. The SCM 
wrote him placing amateur radio at his command. K6CRW 
just connected his master o~cillator. K6CAB is QRL teach
ing K6CIB how to become an RCA shift engineer. K6FCX, 
K6DV, K6COG and K6BOE turned in BPL scores this 
month. 

Traflic: K6FCX 360, K6DV 305, K6COG 276, K6BOE 
215, K6AJA 27, K6ALM 21, K6BJ.f 13, K6ERO 10, 
K6CIB 5. 

NEV ADA - SOM, Keaton L. Ramsey, W6EAD -
W6AJP makes the BPL. W6UO kept schedules with W6A,T P, 
W6ETM, W6BI and W6ADQ. W6CRF has received his 
license for 14 me. 'phone. W6BTJ is working Alternate Con
trol for the Naval H.eserve. W6BYR is putting out 8 amps 
on 'phone and 5 amps on CW. W6EEF, Walter Hansen of 
Reno, just received his license. \V6EAD is about ready to go 
on the air. 

1'raific: W6AJP 149, W6TJO M. W6CRF 16, \V6BYR 3. 

ROANOKE DIVISION 

VIRGINIA- SCM, J. F. Wohlford, W3CA - W3CXM 
says vacation in First District. W3AAJ has his hands 

full trying keep the Virginia Net working. W3CFL is work
ing three bands. W3FJ is maintainin.o: six schedules. W3IQ 
is recovering from operation. \V3 WO says fishing is rot,ten 
down his way. W3BUY sends his first report. W3H7, is on 
the air occasionally. John Boland of W3HY has hit it fort.he 
Ureat Lakes Training Station and will work the gang with 
W9UNC. W3FE is on 7000 kc. The Danville Radio Club 
will operate under the caU W3ASO. W3AGH applied for 
ORS. W3BLU is still operating. W3BRY is new station at 
Lynchburg. W3BBX is going to camp. W3BTX is new sta
tfon in H.ichmond. The Richmond Short Wave Club held a 
get-together on June 19th and the sixty-one hams attended. 
The Washington Club members were on hand in great num
bers. The next meeting will be held in Roanoke on July 19th. 
W3BSW, a new call in Richmond, belongs to.J. W. Ziesemer. 
W3AMB is with the Boy Scout camp this swumer. 

Traffic: W3CXM 411, W:lBLU 117, W3RUY l05, 
W3FJ 81, W3HY 78, W3AGH 46, W3WO :-m, W:lAAJ 5, 
W3CFL 3, W3BZ 2, W3FE 2. 

NORTH CAROLINA-8r.M, H. L. Caveness, W4DW 
- During this month the following called at the SCl\I's: 
W4AA, W4TR, W4ABV, W4AK, W4AEL, IV4ZB, W4RV. 
W4RX is still on the air. W47,B will discontinue operation 
for the eummer. W4RE has been to the beach. W4AAE says 
bugs are bad in his ahack. W 4AEL has been keeping several 
schedules. W4AIS has been working some Z.Ls and K6s. 
W4JR has come to life again. W4AKC now has an MOPA 
,;n the air. W4TR has moved into his new home on the Duke 
University Campus. W4ABW reports a new ham, W4APW, 
in Gastonia. W4AGO has attended C.M.T.C. camp. W4GG 
has returned home to W8DJQ. W4EV is a new ham in 
Haleigh. W4QU is new ham in Pittsboro. W4ABT says the 
gang in Winston-Salem has derided t.o put on a Roanoke 
Division Convention on September :.!5th and 2tith. W4IF is 
doing good work. W 4OG has not yet been <'onverted to 
crystal control. W4AHI moved to a new location. W4EG 
has let up now that the fishing season is on. W4A VT is mak
ing a nice collection of cards: W 4ANU is doing very nicely 
for a new ham. W4TN is on the air from his old location. 
W4AKB is new ham in C:reensboro. W4TJ is rebuilding. 
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W4RV has moved into a shack out in his back yard. W4R' 
·w4TR and W4OC report very nice times at, bot,h the Da, 
ville and the Richmond Hamfests. W4AJD is huildir 
cJ"ystal ril{. W4APP is working DX. 

'l'raflic: W4AEL 50, W4AIS 40, W4RE 23, W4ABT 2 
W4AKC 14, W4DW 14, W4OG 13, W4IF 11, IV4RX 
W4AAE 6, W4TR 6, W4GG 1. 

ROCKY MOUNTAIN DIVISION 
'f fTAH-WYOMING -· SOM, C. R. Miller, W6DPJ -
L W6D . .\.M is doing excellent work. W7HX says QR 

is bad on 3.5 me. W6DPO is going to summer schor 
W6BSE has his TNT set working. W6DPJ rebuilt WflZZ: 
W7AAH was struck by lightning. W7ALI has been awa 

Traffic: W6DPJ 209, W6DAM 45, W7HX 9, W6DPO, 
W6BSE 4. 

COLORADO - 8CM, E. C. 8toekman, W9ESA -
W9EFP now has a '10 TNT. W9GCM is teaehing a numb, 
of future hams. W9DNP is keeping up the good wor 
W9EAM has cancelled all schedules. W9DQD just recciv, 
a commercial ticket. W9EKQ, W9GBQ and W9ESA ha, 
new National SW5 AC recdvers. W9CDE ,.,,n st.ill l 
counted on for regular AA schedule. W9DNT reports th: 
W9FQK plans to move to Wellington. W9TX will soon I 
back again. W9EDM ia operating at I{FKA. W9GLP mnv, 
to Kansas. W9PO and W9FQJ are building push-pullMOl', 
W9BTO is on the air again. W9APZ reports. 

Traffic: W9DNP 5.5, W9BTO 32, W9EAM 4, W9FXP 
W9CDE 3, W9DNT 3, W9FXQ 2. 

SOl.ITHEASTERN DIVISION 

WESTERN FLORIDA-SOM, Edward J. Collin 
W4:\IS--• W4FV lea<ls the gang in f.raflie. W4ACI 

our Route Manager, is second with a FB total. W4ARI 
W6FCY turns in a nice total. W 4QR reports lots of troub 
getting a 3500-kc. 'phone modulated. W48C, the FNG •f
tion, is making a FB record in attending drills. W4A lJA 
working hard getting his U .S.N .R. station together. \V 4AA 
is putting out an FB crystal-controlled 'phone· i,igm 
W4DP ,ays DX is FB. One op at W4AFT is married ar 
the other is very busy with the "YLs." \Ve welcome thr, 
uew •t.ations from Marianna this month: W4AUW, W4AU 
and W4ASG. W4ADV is on with a PDC note. W4ARY 
another low power station. W4TJW-W5NO has a 50-watte 
W4ART is on regularly. W4AWJ is bel(inning to crash,_,, 
now. NDD, the U.S.N.R. station at l'ensaeola, has am: 
crystal ri11 that io really the feline'• love· call. W4HQ h, 
been very busy with the Naval Reserve Unit. W4MX h, 
been experimenting. W4.ALJ has been remodeling agai 
W4AQI of Palm Beach has been in this Section on a vis, 
W4AOO has gone down to:l500 kc. with his 'phone. W4AQ 
hA.B a new TNT transmitter. A hamfest was held at \V4KE 
in Valparaiso. Mrs. W4KB has applied for her operatm 
ticket. Another XYL that has applied for her license is Mr 
W4MS. W4AWC promises to be on before long. W4QK 
heard regularly now. W4QU will soon be on with a 5 
watter. W4ATN has been busy with the Navy. W4PN h, 
,,hanged QRAs. W4VR has dusted off his operating tabl 
W4HK i• thinking of moving over to Pensacola. W4GP 
Mobile was a recent visitor to Pensy st,ations. W4OE is ti 
operator of WCOA. We wonder what has happened 
W4ADC. W4MS is still working on his crystal rig. 

Traffic: W4l<'V 80, W4ACB 56, W4ARD 49, W4MS 2 
W4SO 8, W4QR 7, W4ATN 3, W4MX 6, W4KB 9, W4AH 
2, W4ALJ 2, W4QU 4, W4QK 1, W4UW fl, W4ADV 
W4AWJ I, W4ART I, W4ASV 2. 

ALABAMA-- SOM, Robert Troy, Jr., W4AHP · 
W4CB is at C.M.T.C. at Ft. McClellan. W4AJR is opera 
ing occasionally. W4KP is handling traftlc. Ex-5ARG is nc 
W4LO, and ex-5ARY is now W4VV. W4ARF is uaing 101 
power crystal control. W4ASM is rebuilding. W4AHP 
writing this column. Hi. W4EF has gone to Texas. 

Traffic: W4KP 58, W4ASM 23, W4AIH 73. 
GEORGIA-8OUTH CAROLINA-CUBA-ISLE 0 

PINES-PORTO RICO-VIRGIN ISLANDS- SGM, J. I 

Hagler, Jr., W4SS- W4BO steps ahead of all the gang th 
( Uontinu,.d on pa17e 72) 
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• CALLS HEARD • 
W2WC, Frank ,tnzcilonc, 138 Pine St., Cliff~ide, 

N.J. 
14,000-kc. band 

cmlfm cm2ay cm2cf crn2sh crnl',uf cm8yb ctlbx enr96 g2cj 
1~2vq giiby g.'\is g5wq gtiwy gi,5nj hclfg hh7c k4bpf k4kd 
lulba lu2oa lu4da nj:!pa paOqq pylca py2az py2ba py2bq 
py9ao ti2cb ve4ae veiibh ve,,fx vo8aw voSmc vo8z w6ahp 
wtiahz wtlajp wtialt wtiarp w6avb wtlbbz w6bnp wfib\'c 
wticuh wticyb wtidev wtidgv wtidkw w6ejc w6ew w6ih w6jn 
w6so wGud w6wb w7ab w7aqg w7bac w7mz iph 

7000-kc. band 

cm8uf cml>yb cn8jbt e:1rco earl.16 g2ol g2vq g5by haf3d 
hh7c k4kd k1rj k4ug k6agi k6aja k6boe k(idmm tglas ve4go 
ve4js ve\lsj vk2dc vk2dy vk2lx vk:lns vk3bq vk3hw ,·k3bz 
vk,3hk vk:Jhl vk:Jjk vk3kn vk:Jml vk3nm vk3trn vk:lwl 
vk3wx vk3xi vk3zx vk5gr vk5kw vk5lx vkpmf vk5wr vk7ch 
w6adp w6ahp w6ahz w6ain wtlaka wtiarn wOamo wtiaor 
w6axm w6ayh w6azh w6bbo wtibck w6bht w6bih w6bik 
wtibji wtlbmf wtibsd wfibvc wfibvg w()bvm w6bvs wOby 
w6byb w6byy w6bzd w6cqz w6cri w6csx w6ctn w6m1h w6cvr 
wticxw w6dgv w6dio w6dli w6dms w6dqv w6dte wfidtm 
w6duf w6dzg w6eak w6ebn w6edj w6eeµ w6efk w6efv wtiegm 
wOehy w6ejc w6eqb w6ew wtiexm wtiexq wtiezg wtiezk w6ezq 
wtifci wtlffp w6gf wtljm w6pb w6qt w6sa w6sb w6sc w6sn 
wilsq wtivh wtltm wijwb w6zs w6zv w7aa w7aae w7all w7ano 
w7df w7fh ,w7ft vfifv w7mx w7qi xlax zl-lar zl2ac zl2gq 
zl3as z13cx zl4ao zbt" \''n2bg 

1V.9BYC, A. ll. Led.font, .2607 12th St., Boulder, 
Colo. 

14-mo. band 

b7x celaa 'Ce2xk ce•oh ce7aa cm2ww cm5cx ctlaa g2vq 
gtirg gtiwt hc:ljm hh7c kfa5 k6erh luldv luldy lu2ca lu3de 
lu3fa lu4da lu4dq lu4dw lu8dj lu8djc oa4j oa4q oa4y oa4z 
paOdw pylah µylba pylca pylc!ll pylcr pylcx py:lak 
py2bf py:lbm ti<lxa xf4fa xlaa xln x3a x9a 

7-mc. band 
emlmn daiv f3mta hh7c kalce kaldj kalxa k4rj kOaja 
k6boe k6ccs k6cdd k6cmc kllcrw ktidmm k(Jene k•foa lcfb 
lu2ca nnlnic oa1v omltb ti:lxa v lja vk2ns vk3hk vk3ml 
Yk3wl vk5aj vk5it vk5gr vk5mb vkflmo vk6wa wsq xlf 
x5o x9a xllar zllcc zllfe zl2ab zl2bz zl2dj zl211:n zl3aa zl3ab 
zl3aj zl3aw zl3co zl:Jcm z):lot zl3cv zl4ap zl4ba zl4bl 

!VBUD, Box 266', Milford, Ohio, April 1, JU.'JO 
Calls Heard During March, 1930 on 14 Mc. 

celith ce2ab ce:Jag ce3bf ee5aa cr4ad ctlaa ctlbk dlbx 
, d.lcw ct2ab ct2ac cxloa d4xn ear37 ear96 ear98 f8aw f8axq 

f8dh f8dtn f8cr f8ex !8lg f8fk f8fo f8gi f8gq !Sha f8hr 
f8hw fllll,;b fllpr fllro f8•m f8swa l8wr frearb g2bm g2cj 
g2cx g2gd g2gm g2ip g2rk g5bj g5bz g5is g5ml g5ms g5tz 
g5wk g6gs g6qb g6rb g6vp g6wt hclfg hc2Jm i Lil iph 
k4kf k6alm k6boe k6bxw k7anq k7mn k7pq lulbz lu3de 
luHdh ]u8dj lu9dt oo.4.i oa41 oa4q oa4t oa4z on4di on4dj 
on4eu on4fp on4ie on4gn on4hµ on4jj oz7by paOfp paOqf 
pk2aj pylah py2ak py2ba py2sb su8rs vk2cd vldek vk2hb 
vk2hc vk2lj vk2rc vk2rx vk3cx vk311:o vk:Jpa vk3pm 
vk3pp vk4rb w6aqj wOaqq w6at wtiawa wOaya wtiayg 
w6bax w6bbm wt.ibgo wtibjv w6bqg w6btg w6bt,tn w6hto 
w6btz wt.ibvz wtibyb w6obp wflcce wucei w6chu w6chy 
w6clx wUcjn wUcqz w6cs w6our wtJCxw w6dca w6de w6djp 
w6dk w6dob wfbt xearn yillm zllaa zllan sl lao zllas 
zllfc zllfr zllfu z12bg z12bx zl2cd z12gm zl2gq zl:las 
,..ac,n zl3cp z14ao z14bo 
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W9DD(J, Chas. P. lYeaver, 1874 Oiierbacker Cm.trt, 
Loui.~ville, Ky. 
14,000-kc. band 

b7x celah cm2ar cm2ay cm2bo cm2jm om2jt cm2rz cm2sh 
cm2wd cm2xa cm2xd cm8by cm~uf cmoyb one ct,laa ctlae 
ctlbx ctlby ct2ac cx2ak ear:J\J eA,rtl,5 f:lmta f8eo f8ex f8mro 
f8sm.i fq8hpg g2ao g2by g2nm g2vq g5by g5ml gorb gliwt 
hclfg hh7b k4akv k4alk k4dk k4kd k4kf k4rj k5xo 1;.:ldh 
lu:lfa nj2pa nl8mrc nl8smi nnlgb oa4j oa4q oa4z on4gn 
pxmg pxr pylah pylaw pylay py:!ak py2ay py2ba py2l,k 
pyHaf rxlaa sslap sx5m tiaxa vlyb veJan velar velap 
velbd velbl velbr velcc velco veldm veldr ve2aa ve2ac 
ve2ae ve2ap ve2as ve2ay ve2bb ve2be ve2bg ve2br ve2bw 
ve2ca ve:lab veaae ve3cf ve:lda ve:ldd ve3fl ve:lfq ve:Jgx 
ve3ha ve%.e ve3wk ve3wr ve8xc ve4ae ve4ai ve4bb ve4bc 
ve4bd ve4be ve4.bq ve4bu ve4hx ve4ou ve4ov ve4db ve4dk 
ve4.eo ve4ei ve4fx ve4gq ve4gl ve4gp ve4gw ve4hm ve4ho 
ve4hu ve4hw ve4hy ve4jb ve4jo ve,5ak ve5ao vefiaw vo8ae 
vn8ao vo8lk vo8mc vo8or vo8z voqh vq2ba vq:Jstm wdde 
xla xlaa x3a x9a x9b xee xoq xf8oxo xu5wa xw2zp yk2xx 
yslap yslx zl2ao zalp zs4m 

IJER, Santangeli Mario, ria 8. Eufemia .1.9,, 
Milano, Italy 
7000-kc. band 

ladg laeh laf lafc lahx lapj laqs larf latp lava lavl lasz 
lazy lbga lbsg lode lcio lfc lfk lfm lgww lmk lmx lsz 
lys lzz 2adp 2adt 2acf 2af 2agr 2akm 2alu 2amr 2ans 2atz 
2auu 2awl 2ax 2bds 2bdw 2bq 2bik 2bse 2bto 2ccd 2ccj 
2cek 2cex 2clh 2clu 2csz 2fu 2ju 2ova 2qf 2rek 2rr 2ry 2zg 
2 = 3aer :faho 3aqk 3arz :;hem :Jbet abfh 3cxl 3kx 4abs 4abt 
4abv 4aea 4aen 4afz 4aiv 4ed 4~j 4fr 4ft 4gb 4gw 4iv 411 
4lvn 4ug 4vu 4zh 4jx 4zv 5ck 5ds 5jc 5ww 8aup !>beg 8bea 
8bis 8bjk Sbml 8000 Sdh 8mj 9bcl 9cne \lepg \lerz 9rp cmlby 
umlgy cmlxe cm2jm cm2vd cmaxa cm3rz vo8aw ve2be 
pc:lpc au7kal qns ken x4m kx4 

VKSBZ, G. I. M(JT'1'is, Boundary Rd., Mordialclo 
8. 12, Viet., . .liistralia 

7000-kc. band - W stations 
wlcrw w3md w5uf wtJaku w6am w6aov w6bbp w6der wtldtt 
wfidww wuebo w6egh w6eke w6eqm w6erk w6ezg w6k11 w6lw 
wGtm w6wg w8ald wnces w9ovd w~rt kalcm kalhr k6boe 
k6eqm omltb pkl vh pk:Jbq vsoag vplaz 

14,000-kc. band 
ct\laa j4wad d!cxz i8pz g2ao g2cj g2lz g5by g!lrb g6wy 
hc2jm-j]dr jldv j2ox lu:Jde oa4v o,i4z ok2op pklca pk3bq 
vs6ag vs7ap w8cra xu2uu 

:3500-kc. band 
w4qv 

WrJEIM, JI. L. Messier, fl f(J No. Maryland Ave., 
Glendale, Calif. 

7000-kc. band 
zllaa zllas zl2ab zl2ac zl:lbz zl.2be zl2gr zl2gw zl2gx zl3as 
zl;Jaw zl3cm z!Jco zl4ap zl4bk zl4ho vk2ho vk2ac vk2es 
vk2dw vk3es vk3aa vk3rg vk3Jr vk3wz vk4do vk4dy vk5hg 
vk5wr vk,5ho vk6fl vk6mu vk6sa vk6bm vk7jk vk7cw 
vk7ch ac2co a,,auy ac8hm ac8tj ac8zw kalab kalhr kalce 
kalcm kalht kalpw jldv jldp jldy j:Jcc j3cs xlna xtla x:Wa 
hclfg nnlnic nn7nic lu2ca celaa celah zs2b zs5n is5m zttix 
vplaz vqlap hh7c vo8aw yslap pz~oo r!)o tir2 k4kd f3ocg 
cplab xcbm xcbn ozsa kgqv 
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Conducted by Clinton B. DeSoto 

FEW random observations on various aspects 
of international amateur radio eome to 
mind this month which mav as well be 

said as not. One of these is on the subjeet of eom
petitions of proqable international effeet spon
sored by national sections, and is a particular 
thorn in thesideoftheA.R.R.L. Communieations 
Depart,ment. 

Quite frequently such eontests are scheduled 
and run off hy soeieties in various countries. 
lJsually thP.y are rather dependent upon help 
from other nations; many times such help is 
definitely requested. Yet - and here we use the 
A.R.R.L. as an example because it is the one 
with which we are most familiar - such a re
quest, if made, invariably arrives from one to 
three weeks too late for inclusion with any of the 
special and regular bulletins which supplement 
and expedite (JST mention of a eoming l'Vl'nt. 
In ot,her words, insuffieient time has beeu al
lowed for preparation for the contest. Result: 
Very limited or no adequate cooperation possible. 

Amateur radio has been international in char
acter for nearly ten years, emphatically so for 
seven. Yet, in the matter of cooperative (,µcrating 
arrangements between national societies, it lags 
annoyingly. More foresight and preparation, and 
far more preliminary time to exercise these, are 
prime requisites for the eareful institution and 
flawless eonduct of reciproeal international 
competitive arrangements - and are only ade
quate tribute to the invariably excellent spirit of 
participating radio amateurs. 

Vlhile at the time of writing summer static has 
laid its clammy hand with varying heaviness over 
our three lower frequency bands, thus cutting 
out most of t,he unusual DX that has been ex-
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perienced in the 3.5-mc. region during the pas1 
winter and spring, we can look back on a seriei 
of remarkable international achievements whicli 
certainly show that increasingly the "sun's in 
t.he sky; all's right with amateur radio." .Tusi 
t.ake a look at this: 

C. A. Gehrels, P A0QQ, 01:f:3500 kc. at Eind
hoven, Holland, dates May 19th to 22nd, gave 
complete reports ou reception of the following 
number of United States stations: 20 first dis
trict, 10 second district, 9 third, 2 fourth, and 2 
eighth districts stations. 41 stations, all between 
three and four thousand miles away, and all 
within three davs. Reminiscent of 7 me. at i~ 
best, isn't it? • 

That's just one example. Several east coast and 
northeastern United States phones have been 
reported at good strength in the Antipodes. Two
way e.w. contaets with all continents except 
Africa and Asia have been reported; possihly 
cont.acts wit.h these countries have oceurred but 
gone unrecorded. If the sun eontinues to shed its 
spots at the present rate, six months from now 
should see Vv AC on 3.5 me. a quite coneeivable 
and even eommonplace thing. 

In connection with this question of sun-spots, 
we have had several amateurs writing in here 
apparently very much surprised and considerably 
perturbed to learn that 14 me. was still a usable 
band and had not faded dismally away into limbo. 
This, it seems, was expected after the theory of 
sun-spot cycle changes as affecting radio wave 
propagation had been considered in the February 
editorial. Somebody must be wrong --- either the 
band or K. B. W. ! 

That, of course, is not the case. It is our private 
belief t.hat, disregarding for the moment seasonal 

QST for 



and fiftccn-month changes, 14 me. has not as yet 
quite reached the zenith of its long distance 
efficiency. Consideration of the periods involved 
and the general range of frequencies usefully 
.refracted and reflected by ionized atmospheric 
!avers and the earth itself indicate that the ideal 
ct;ndition of skip distance maximum and attenua
tion minimum for long-distance communication 

But t,he reward to those few fellows who 
will certainly undertake the effort of examining 
closely, so far as amateur radio can go into this 
matt.er of understanding and isolating the sub
ject of mdio wave propagation, will be great. 
Work towar<l this end th.i-ough the next ~three 
years will see marvelous results and great 
contributions to the art. Dig in, fellows. Let's 

get at the truth. varies for each half 
of the 11.1-year sine 
curve from (very 
generally speaking) 
10 to 25 me. Given 
as the time, August 
1, 1931, the frequen
cy, 14 me. - conclu
sions are ohviollh. 
But we reiterate that 
the observed har
monics of these long
time changes men
tioned before must 
be considered care
fully before calculat
ing conditions for 
any specific period 
of time. 

PA0WR,OWNED AND OPERATED BY H. M.AKKERMAN, 
DEVENTER, HOLLAND 

Comes now H. Ray 
Carter, VK2HC, sec
ond station in all the 
world to acquire the 
WAG-on-phone cer
tificate, and testifies 
that he has accom
plished that feat 
three separate and 
distinct times since 
doing it first nearly 
two years ago. And 
that's what might be 
termed modulating 
some pretty elastic 
ether waves, say we. 

While summer 
static introduce1,n,till 
further troubles at 
the moment, rttrent 
practical results 
taken from amateur 
work seem t.o hear 

is built •with the precision and mechanical nicety of a /inc 
instrument . . All the leads are sifocrcd tubes; clips clamp to 
condensers and coils making solid connections: the complete 
transmitter is mounted on glass. The valve, a Philips TB! /50, 
is placed in a t.g.t.p. circuit, ~supplied with l000 1,olt.t r.a.c. 
Frequency, approximately 14,150 kc. Antenna, half-1vat•e 
Zepp. 

But there's an
otherprobablerecord 
among the phone 
WAG-ers this time. 
At 0540 U.C.T. on 
the morning of May 

The station is heard in nearly all the world. All Europe had 
been worked by 1925; nu3BCO supplied the first real DX on 
May 31, 1927. 

out these generalizations. Witness the Interna
tional Test.at the end of last winter. Witness re
cent 14-mc. DX Time-tables appearing in these 
columns: Witness the occasional slight success 
st,ill being had with 28 me., if that means any
thing in this connection. The tantrums of "40 
meters" last fall and winter, and the significant 
utility of 3500 kc. this year furnish contributory 
evidence if not direct correlatives. 

Amateurs, by virtue of being very much t.he 
largest transmitting group in radio, have excel
lent facilities for observation an<l compilation of 
these changes to aid in the advancement of the 
radio art as a whole. Yet our very numbers pre
clude thorough and complete organization to 
undertake such study as a. unit. It remains then 
for intereste<l individuals and small groups t<'> 
make use of these facilities through contact with 
amateurs everywhere, and assimilate material 
privately and not as a body, in this manner. This 
procedure automatically • sifts out those com
petent and willing, and still preserves the great 
expanse of amateur radio as a mighty working 
laboratory. Such a plan depends on individual 
effort and initiative rather than organization and 
ballyhoo. It will require a lot of patiently ex
pended time and quiet observation and extensive 
work. 

August, 1931 

11th, G5BY and 
W6AJ hooked up on c.w. In a few moments G5BY 
changed over to phone. This was successful, 
so W6AJ did the same. Twenty minutes of highly 
successful working followed, with the Californian 
Q8A3-4 and perfed. modulation, a bothersome 
rapid fading alone preventing a QSA5 report. 
He reported ()'Heffernan to be a quite steady 
<,lSA3. · 

Is this the first actual England-California two
way phone 11ontact'? The participants believe so. 
G5BY, third WAC-on-phone, has been in the 
game long enough to know something of its 
records, too. Any other claimants, or other 
records"? 

A new QSL address for Cuba. Silvio Hernandez 
Godinez, announced in April (JST, has arrived in 
the United States, where he plans to continue his 
education. The new forwarding ngency will be 
CM2WD, Pedro Madicdo, callc Santa Rosa, 
Buen Retiro, Marianao, Habana, Cuba. 

"I want to put, Iraq and that Asian rxmtnc/ for 
JVAU before everv Rf,at,ion west of Kurdii;tan and 
Iraq f" Thus do~s Kenneth S. J. .Rancombe 
XYltiKR, continue his campaign for amateur 
radio in Iraq. With a half dozen stations now on 

(Continued on page IB) 
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•CORRESPONDENCE• 
The Publishers of QST assume no responsibility for statements made herein bv correspondents. 

Ultra-High Frequencies 
Somers, Mont. 

Editor, QST: 
May I offer a few words which may be of value 

to the many amateurs who will, I hope, be 
drawn by the editorial in June QST to experiment 
with the Barkhausen-Kurz oscillations mentioned 
in that editorial'? 

In a demonstration at a meeting of the Hein
rich Hertz Society in Germany, Dr. K. Kohl, uf 
the University of Erlengen, demonstrated some 
very interesting experiments with 14-cm. radio 
waves. These waves, it is stated, are conveniently 
produced with vacuum tubes by placing a strong 
positive charge oil the grid of the tube and a rela
tively slight negative charge Oil the plate of the 
tube. In these experiments, however, a specially 
constructed tube was used, having a spiral grid 
7 em. or one-half wave-length long. 

With waves only 14 cm. long, it was easily 
possible to demonstrate beautifully such phenom
ena as reflection, refraction, diffraction, and 
polarization. The waves were detected and am
plified by a crystal detector with two stages of 
audio amplification. It was, of course, necessary 
to tone modulate the waves in order to receive 
them with this apparatus. The receiving '• an
tenna" was a half wave-length long and the 
crystal was set in the middle. 

It is reported that telephone conversation was 
carried on successfully over an experimental 
range of 1500 meters, using directional apparatus. 
This directional equipment was of somewhat the 
same construction as Mr. Reinartz' heater re
flector, mentioned in the editorial. 

Circuit diagrams or other data on these ex
periments are not readily obtainable, but, I 
should be pleased to he.ar from any amateurs or 
others who are able to do any experimental work 
with waves of this or similar length. 

·--A. E. Richmond, lV7AHF 

1715 Kc. 
14 N. Michigan Ave., Chicago, Ill. 

Editor, QST: 
I note the recent stir in QS'l' regarding the use 

of the 1715-kc. band and feel that you are greatly 
to be commended for trying to raise a little in
terest in t.his amateur band. I w'ould like to 
call to your attention the fact that succesf\ful 
communication has been carried out over con
siderable distances in the past. D. A. Griffin, 
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J. M. Tiffany and myself used to operate old 
NU2AGB in 1922 and '23 and used to work the 
Pacific Coast with ease. Our signals were con
sistently heard in Europe, too. 

These efforts were crowned with success when 
we carried on two-way communication with 
British 2JL at Liverpool in October of '23. This, 
mind you, on a frequency of 1500 kc. with about 
750 watts input to a Hartley oscillator. A West
ern Electric super was used as the receiver. ,J. 
M. Tiffany, at present operating 2CGK, WM 

t.he operator on watch at this particular time and 
the work was corroborated by a ship's operator 
in mid-Atlantic. We are under the impression 
that this was the first amateur two-way work 
with Europe. 

I hope this letter will arouse a little more 
interest in the 1715-kc. band. 

-- John H. Dodman, W9GA, ex-2AGB 

Calls Heard 
ti20 Pearl St., Richmond, Ind. 

Editor, QST: 
With reference to the letter from W3QP in 

,June QST, I think he has the right idea toward 
the publishing of Calls Heard .. Before the calls 
get to the press from some remote part of the 
world they become stale and pas.se. There are no 
doubt articles which are not put in QST because 
of lack of ;;pace in that issue. If this space were 
available an article or articles which would do a 
great deal more to help the ham than do the 
stale Calls Heard could be published. 

I also like my DX as does W3QP, but the only 
way to get the kick out of it is to actually con
tact with it. It used to be that when a station 
was heard some distance it was something to 
crow about, but that is not so now with the mod
ern transmitters and higher frequencies where 
everybody has a chance for a QSO, not just to 
he heard. Let's have some more of such comment 
inQS'l'. 

- .1. M. Worley, lV9CMQ 

More About Calls Heard 
Ppmona, Calif. 

Eclitor, QST: 
I notice a letter in ,hme QST from W3QP 

stating that he wishes discontinuance of that 
time-honored department, Calls Heard. He goes 
on to say that he wishes technical articles to be 
used in the space now occupied by Calls Heard. 



~ \\Stto~a'"\ S\reet A\ban'j (')ewYot~ 
~We bul;J,se\\at\J<'ttaJe Hart\ ';;.\uH/ .. ~ ··--

"'" HOUll ~t-1\UICE.. •t•' c.31i1P I\N'( f'\..RCE. 

r ... fl'wehave no'('~< 11. \.Je w,l\ e,e<. 1\.for ';J"u'''l 

G-enuine National .0005 23-plate variable cond(>nsers, 

l_t .1t~~\?fi ~~~~~o.rigiiiaJ. 'Cal"t~fl; ·: ,': : : : : : . : : ~ : : : : Sl:8g 
R.C.A. UX250 new. original cartcms. . . . . . . . . . . . . . . . ~i.40 
West. Elec. 1 mfd. 1000-volt filter conde-nscrs. . . . . . . . .49 
.Federal new anti-capacity jacks switches 12 point. . . . . • 2.25 
National type H.B. Drum Dials.................... 3.50 
(;E>nuine De Forest 510 tubes. . . . . . . . . . . . . . . . . . . . . . 5.20 
New latest type R-J rect,,bulbs, each, . . . .. . . . . . . . . . . 6.95 
New type R-81 recto bulbs, each .... , . . . . . . . . . . . . . . • ,).50 
New CeCo UX866 tubes, unconditionally guar.. . . . . . 4.50 
R .. C.A. licensed 2J3 pentode tube ... , . . . . . . . . . . . . . . . 1.SO 
R.C.A. UX240 hi Mu tube ........ ,............... 1.00 
R.C.A. UX874 volt. reg........................... 1.25 
G.E. trickle chargeri-t. less bulb. . . . . . . . . . . . . . . . . . . . . 3.75 
REL plug-in coil forms. , ...... , . . . . . . . . . . . . . . . . . . . 1.50 
Silver-Marshall or Pilot coil forms, each ... , , . ..19 
New Jones 10-wire cable.s with plug and jack . . . . . . . 1.00 
C.E. double 30-henry choke. total 180 mills. special.... 2.10 
20- or 40- or 80-meter band spread coils for National 

Sets. Per set ................................... J.75 

Wu&t3_.rgJfs~&j0~~
0.ir'i&'.r~So1·. ·.oiti; .oo.i; .<'11,s: :uo6 ·55 

mfd. fixed conde113ers, each .. , . . . .. . .. . . . . . .. . . .. .20 
.Ot, .02, .025, .05 mfd. fixed ~,indensers ..... , . . . . . . . . .25 
Arsco SO-watt sockets.. . . . . . . . . . . . . . . . . . . . . . . . . . . • . .95 
Arsco 75-watt socked ........................... , . 1.35 
:\rsco 204..'.A 250-watt sockets, . . . . . . . . . . . . . . . . . . . . . 1.9.5 

~~~:~~ ~o~~~~s lSJa,~itJ\.c-~~;s~~:~: : . : : : ·. : : : : : : : : : : ->jg 
Arsco 3 ½ 'mfd. 1000-volt condensers. . . . • . . • . • • • • • • • .90 
Arsco 4 mfd. 1000-volt condenseu. . . . . . . • . . . . . . . . • . 1.00 
A hove all unmounted. but sealed in paraftln. Sturdy leads. 
2 mfd. 1150-volt sealed-in fiber box. Beautiful job. . • • • 1.50 
4 mfd. 1250-volt oil impregnated condensers. . . . . • . . . • 3.25 
All above condensers are .,vorking voltag~, uot D.C. 

rating, hi. 
Arsco t mfd. 3500-volt transmitting filter condensers... 9.50 
Arsco 2 mfd. 3500-volt transmitting filter condensers .•• 14.00 
Arsco 1 mfd. 3000-volt transmitting filter condensers. • • 8.50 
Arsco 2 mfd. 3000-volt transmitting filter condensers ... 12..S0 
Arsco 4 mfd. 2000-volt transmitting tilter conde.n.9,ers... 9 . .50 
Arsco 8 mfd. 2000-volt transmitting filter condense.rs. • • 12.50 
Arsco 16 mfd. tapped at 8 mfd. 1250 volt8 D.C. ..... , ... 8.50 
Arsco 1 mid. 1500-volt condensers. , .......• , . . . . . . . 2.00 
Arsco 2 mfd. 1500-volt condense.rs .......... , . . . . . . . 3_;;0 
Arsco 4 mfd. 1500-volt condensers. . . . . . . . . . . . . . . . • 5.75 
All Arsco .high voltage condensers are guaranteed one 

year. 
600 volts 8(~) volts 

1. mid.. . . . . . . . . . . . . :S.20 .! mid.. . . . . . . . . . . . . ..30 
2 mfd.............. .25 2 mid.............. .40 
.l H mfd.. .. • . . . . . . . . -15 .3 ½ mfd.. . . . . . . . . • . .50 
•l mfd.-............... 40 4 mid.............. .60 
Uniwrsal Microphon~. Model BB ......•........•. 14.50 
Universal Microphon~s. Model KK .................. 28.00 
lJnivl'rsal Microphont:"s, Model LL •........... , ..... 42.50 
Univt:rsal Baby Mikes Q.R.Q ............ , ..... -~~. ~ 2.85 
Universal Baby Mikes with switch. 25 ft. cord . . . . . . • •Lm 
Universal Handi-Mikes. ~.......................... 5.75 
ArsC'.o calibrated Monitors. with batteries, three coils 

and individual calibrated chart.~. . . . . . . . . . . . . .... 
Arsco Calibrated Wave-meters .....................• 
Clarostat 250-watt primary rheostats, each ......... . 
Latest Amateur Call Books, ...................... , 
Samson Pam Amplifiers, new and in original cartons. 

').35 
6.25 :;.so _ 

.8.5 

Pam 16-17, uses 281, two 21[), one 227, list $125, net ... 49.50 
J•am 19-20. Uses UX281, two UX250, two UY227, list 

$175, net ...................................... 69.50 
G,:•nuine R.C.A. UX8S2, new ........................ 25.00 
G.E. five-watt 1162 navy tubes...................... .50 

f{~il~ ~~r~~!• ;?J1-~bC:.7_P_h_o~~~ ·. •• •• •• •. •• ·• •• •• ·. ·. •. ·. •. •. •• •• ·• ·. •• ,; 1:~g 
Arsco transmitter r .f. chokes. . . . . . . . . . . . . . . . . . . • . • . .50 
Arsco fiL transformer, wire leads, 2 7 ½ c.t. 2 ½ 

amps. windina:s and 1 ½ and 2 ~-, fil. windings, special 3.00 

f:~s~~n J~~ta ~88-~;;(t 1~!~,!.1J~~itnC~T.' 40:~:att:::: :t:§8 
.lt1echtheim 2 mfd. 1500-volt pore. ins. condensers..... ,1,50 
Flechtheim 4 mfd. 1500-volt pore. ins. condensers, . . . . . 7.00-
Pyrex 12" large insulators ...........•. , . . . . . . . . . . . 2.J0 
Tc-.sted. and functioning, not. guar. 250 tubes. . . . . . . . . .95 
Used Wheatstone bridges ................. 25.00 and 45.00 
lJX or UY sockets, each ...••• ,,. .• , .......... , .. ,... .12 

g&:t:l Cl~:: ~~~~~e~~- ~~c_i~~~~~~-- ·.:::::::::::: 1:fi 
Power crystals, specify anywhere in the 3500 k.c. band 

guar. to oscillate ...... , ..................... · ..• 
Sangamo .00025, .0005, .002, .001, 5000 volt con ...... . 
Enameled aerial wire No. 12, 100 ft., solid ...•..•..•.. 
B~namcled al."rial wire No. 12, 200 ft., solid .......•... 
National 8-101 screen ~rid couplers ............... . 
Stand-off insulators, similar to General Radio, each 

4.75 
1.12 

.90 
1.65 
J.25 

$. to, dozen. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .95 

Ar~{'ndi1:i~n;oi:ts~-i~Y
1f~;r;Pf;;:gh u:iiE~;:~~1~~~. ~~ 7 .00 

The National A.C. short-wave five, A.C. !Lst $79.50 .... 46.W 

~=~~~\~~~ ~:i~ .f~: _s_a.n?~•. ~~: .$.'3_4_-~~'- -~~t : : .'::: : 1~:~~ 
The above 8et when ordered complete with power pack 

and wired and assembled, , ....................... 70.00 
Nationaj. DCS, ~hort wave. $42~25. wiring $5.7S, total . . 41':L00 
Sprague inverted type 8 mfd. ch...~olvtic condensers. . . J .00 
Clarostat 80-watt primary rheostat, special. . . . . . . . . . 2.00 
Slightly used R.C.A. UV851's perfect condition ....... 150.00 
Slightly used R.C.A .. 204-A's each ......•.....•..... _ SO.()() 

~~~We~:~ ~:i<;ct'-ricu21i~ft',! ·i~ 'Origi'na1·ca;tOiiS:::::: lt88 
R.C.A. Photophone speakers 14" eacll. . . . . . . . . . . . . . 14.00 
Slightly used R.C.A. UX860's, each ..........•...... 22.00 
Weston new 0-150 volts A.C. meter, orig. cart........ 5.00 

~~;~~~
0 \r~~~~:i1o~·hi&:h.POW~r t'ectObllib~: ·pr·eP'aid 1t~g 

.0001 midget var. condensers with knob............. .75 
Zenlth JO H. 80 mill chokes. . . . . • • • . • • • • • • • • • . • • . . . .8.5 

~J~r~\~eSxili1t-f;nj!~!7r0Xi80; ·2·4!f,. 227; i2-i; 't'i1 ~A: '29 

112-A, 226., ... , .............•...•........ ,,... .:!9 
R.C.A. twowhenry 300-mill 20-ohm key click and filter 

chokes, weight fourteen lbs., special .••........... ~ 1.75 Pyrex entering lead-in bowl, complete. . . . . . . . . . . . . . . 1.50 
Carter 75, 100, 250, 500, 5000, 10,000 ohm potentiome-

ters at, ............................•.........• 
Carter 2-watt wire-wound fixed resistors from 1/10 ohm 

to SOOO ohm .....................•.....•.•.•... 

.so 

.15 

.75 Carter screen grid tube shields, net .......•.•..•.••. 
Carter heavY duty 400-ohm potentiometers, list $2.20, 

w:~[cil\·e~~c~l~1d;;i· th.re~ ·w1re ·cab1e· CiOtli ·covered: t.to 
special, per ft.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 

Har<lwick-Hindle or Ward-Leonard 10,000-ohm SOW 

G.frd ,(itt':nnie',;.;,,i. iiite'r· ;,;,;,_d;,;,_;,~;;,' ;,;,_;_~;,_dii.: ji,;_;_..: •50 

.2 ~{;r~1&i0o3:~~rts2 5~~~
1
4()g()~.t~1t, 3 mfd. 3500-volt, 

Smid. 33W-volt, 10 mfd. 3000-vo[t, 40 mfd. 2000-volt, 
special, each ......•..........••.•...........• ,. • 20.00 

AND HAVE WE GOT IT? NUTS, BOLTS, ALUMINUM, 
BAKELITE PANELS, TUBING, MAGNET WIRF~ 
ANGLE BRACKETS, VANILLA AND STRAWBERRY. 
WHAT DO YOU NEED? 

INCLUDE POSTAGE WITH ALL ORDERS AND 20% DEPOSIT AGAINST C.0.D. SHIPMENTS 

VTSIT OT.1R RADIO <;.lfACK WHEN IN TOWN-GOOD TIME ASSURED m-WHAT HAVE YOU FOR. SALE OR TRADE? 

WE CARRY. EVERYTHING FOR THE HAM IN STOCK MORE FOREIGN TRADE SOLICITED 

Open Erenings Write .for .free llam Sheet 

UNCLE DAVE'S RADIO SHACK 
115 North Pearl Street Phone -#-.5746 ALBANY, NEW YORK 
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8 NEW Features 
in Weston Model 566 

(TYPE 3) 

The improved features of Model 566, Type 3 are 
of importance to every service man. This new 
Model 566 services every type of set including 
Tuned Radio frequency, Pre-Selector and Super
heterodyne types of receivers using all types of 
tubes including Multi-Mu and Pentode tubes. 

Features in Model 566-Type 3 
J Checks Pentode Tubes without use of adapters-both 

topace ehurJi!;e grid voltage and current. 

2 Voltmeter Return Switch for use when testing Pen-
todes-no' shorting of filament to cathode. 

3 New type Test Plug for a.II 5-J>rong tubes-new type 
•· push-button udapter for 4-prong tuhcs. 
4 Capacity 1neasure1nents .001 (1,y-piun,) to 2.0 mfd.

witbout use of resisters or adapters. 

5 Improved grip and index marking plate for the 23 
1_u,int Bi-Polar control switch. 

6 .1.'i::-::::.!~e':-~b knob for adjusting battery voltage of 

7 !!~f~!£:!~!t~h:nc!e.;~r~h~nSd!!f~d~or cutting out 

8 New advanced desi~n tekt prods with 50-inch wear-
reeisting cables with replaceable tubes. 

These new features,. cotnhined with the '\-\'-i.de se1·vicing 
"cope of l\1odel 566., Type ~{, .tnake it the ideal service in
strument.. It checks all type tubes in the receiver., fur
nishing ull required measurements of filament., grid, 
plate., screen, cu.thode and heater ,drcuits-ns wdl as 
ehc<-king the line., power packt1,. transformen, batteries, 
resistance and out-1,ut of receiver&. 

SERVICE MANUAL 
Co,nplcte Service Manual furnished with evt-ry Model 
566, Type 3. It tells probable causes of poor reception, 
how to locate and fix thetn. It is a practical handbook 
of utmost value to the radio service man. 

Write for details today I 

WESTON ELECTRICAL 
INSTRUMENT CORPORATION 

602 Frelinghuysen Avenue, Newark, N. J, 

Primarily, I feel that QST is not strictly a 
technical magazine in the way we think of that 
word ''technical." I think that QST's purpose is 
to build friendly spirit between amateurs, along 
with the education of amateurs by good and 
useful technical articles. 

In QST one will always find good technical 
articles; one will also find things of general in
terest which canJ?-ot be said to be technical. One 
of these is Calls Heard. These are useful to any 
active amateur. Calls Heard will tell him just 
how his signals are getting t.o a certain location 
during the preceding month. He may be unable 
to work a location but as he glances do'\\'11 the 
lists of Calls Heard he might see his call listed 
from a location he has never worked or has hccn 
unable to work during the past several months. 
Won't that encourage him'? What if a ham has 
not be""n able to work much or any DX and 
finds his call listed in Calls Heard from Siam'/ 
That will certainly encourage him ----- and how. 
I am willing to say that Calls Heard certainly 
has saved men from quitting the game for the 
above reason. 

Shall we QRT Calls Heard'? I say no, and I 
think thousands of amateurs in the U. S. A. 
and Canada will agree with me. 

- W. S. Foote, lV6BAG 

AARS vs. QRM 
4.58 S. Harris St., South Bend, Indiana 

Editor, QST: .· __ · 
For the past two months l have been listening 

to the AARS work on Monday nights. Now I'm 
not an AARS or boast of having a crystal sig, 
but keep tlilent on Monday nights lest I QRM 
some AA station, probably with important 
traffic to push through. That's the point l'm 
driving at-yes, QRM! And plenty of it from 
non-AA stations, rotten sigs, fists, procedure such 
as--- "rrrrr ok OM sorry didn't get all, QRU hr 
QTC? --- rr ok F'B OM QTC 2 ur way, QS!'"l -
rrrr ok OM have to QRT nw OB sorry cant 
QSP!!!" 

Such operating. Bahl If they must do that, 
why not save it for Tuesday night? Now if ail 
the non-AA stations would remain silent on 
.Monday nights, wo11ldn't that be sweet? Couldn't 
the AARS work in harmony without any non-AA 
QRM? These AA stations are doing this work for 
some reason - must be a good reason. 

Let us non-AA's give them a decent chance. 
Surely we can sacrifice this one night out of the 
week and give the fist a rest. Listen in and learn 
some real procedure. It will do us good. What say 
fellows'? All in favor say aye! And stay off the air 
Monday nights. Yeah! let's terminate. 

- Prank Cserpes, WDGGJ 

Another Suggestion 
1623 Irving Ave. N., Minneapolis, Minn. 

Editor, QST: 
I've got something on my mind that I don't 

recall having heard anybody else yell about, so 
here goes. Wh)'. c11n't every ham hold down his 
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ALUMINUM PANELS 
Cut to siu 

1./16" thick ....•.•.•.•• 7/!0c sq. in. 

f ~ir' l~~~: : : : : : : : : : : : : : :\~ :~: f::: 
3/16" thick ...••.• _., ...• 1 ½c sq. in. 

SPECIAL SHIELD CAN 
51

' X 6" :x. 9". special .....••... $1.85 
7" :X: 8" X 14", Sl)ecial ....•• , •. 3.95 

J.Vrite for speciat prices on 

tg_gs 
~hellome ofRADJ·~--
45 VESEY STREET 

TUBES 250 Watt 
Screen Grid 

Very limited quantity. A real tube at 
a price that every .. Ham" can aff0rd. 
Every tube tested for operation. 
Specifications-Plate Voltage 2,000 
to 3,500 volts Filament 8½ volts at 
10 amps Screen volta11:e 5 to 600 volts 
Grid Bias-45 volts for cutoff Extra 

many other sizes special price ................. $39.50 

NEW YORK NEW~ .Filament Transform.er. 
Has 3 separate 7 ½-v. C. T. v,rindings for 
crystal c·ontrol transmitters, etc. 
Extra special price ....••.••••. $8.50 

New York's Headquarters 
for · 

COPPER 
COIL 

Special 866 .Filament Transformer 
2 ;~ V(?lts, 10 amps, 10,000 volt insula-
tion. Extra special price ........ $4.35 

Special Filament Transformer, 10 
VJJlts, center tapped, 7 ½ amperes. 
Extra special price ............. $5.65 

MESCO KEYS 
Grand cleanup on these high grade 
keys; while they last. No. 101 95c 
-No. 103_f!ither type, each ..• 

~ 
,..., .. 

..-· 

No. 
101 

Transmitting Apparatus 
When in Town Visit Our Store 

EVERYTHING IN 

ACME JEWELL PYREX 
BRADLEY FLERON 

THORDARSON FLECHTHEIM 
ELECT RAD NATIONAL 

LYNCH SIGNAL 
GENERAL RADIO WESTON 

CARDWELL AEROVOX 
SIEMENS CONDENSERS 

IN 5'TOCK 

SPECIAL F'ILAMENT TRANS• 
:FORMER 1-7½ volt center tapped 
at 7 amps. Extra special price, 

$4.35 

Make ~..-our uwu transmitting el1ils. 
Coµper tubing transniittinginductanc~. 

Size of tubing 
Inside Dia. 3/ Hi" 1/4" 

2 1/8." 9c toe 
2 3/8" 9c 10c 
:; .1/8" !(Jc 12c 
1 5/8" 9c lac 

Prices Per turn 

S/16" 
12c 
15c 
!7¢ 

AUDIO TRANSFORMERS 

• 

R.C.A. UV 712. 
Big Special -

Limited Quantity 
High ratio-High 

fi~J~s!:~~~ ~11!~~ 
rPcdver. .Extra 
special price, $2.25 

LEEDS RADIO LABORATORIES LEEDS 866 Type 2½ volt Filament 
Mercury Rectifier Tube Precision Custom Built Short Wave Receivers 

and Transmitters 

This tlepartrnent.!.P:nder the supervision of the Short-\Vave 
Specialist Jerome G-ross. V,,.'e de.sign, construct and advise on any 
material for the "Ham" Broadcasting station or laboratory. 
Write Jerry Gross fm- advice on any of your problems. 

Announcin~ a new line of crystal control 2 and 3 tube low 
power transmitters and kits and Quartz Crystals. \Vrite. 
for particulars. 

.Many new features Much as wire meHh filament, etc. Every tube 

re~~~Jal~!:t~i ~~~o.r~ -~l~i:~~~~ .i~~t:~~~- ~~~~~c.t~~~-. . $6.00 
AIR GAP SOCKET 

The socket recommended by QST. Due to the great demand for 
this socket, we have finallv· procured a quantity of them. Ideal 

tri::\~:f.0
fLu':fr:ie~rf~kM~~T~1~ s;e~~1s;J~.k=~h~~l~ 35c 

LEEDS Type C-2 Crystal Control Transmitter 
LEEDS C-2 transmitter kit is supplied completely assembled, but 
not wired. (We cansupplythesesetswiredandtested to order.) Com
pletely shielded in a nicely finished aluminum case. 3 Weston milli
ammeters and 1 antenna meter are supplied. Uses one 210 as crystal 
oscillator, one 210 as buffer or doubler and one 210 as neutralized 
amplifier. This set can be used very effectively to drive a larger 
tube later on, for increased power. We can also supply a similar 
transmitter to the above for a SO-watt tube in the outputstage. 
Assembled kit, net $110. Special for August only. 
H'rite for prius, etc. See April QST for 2-tubc Crystal Set 

This transformer is a quality .1ob pro
duced by a company making some of the 
finest radio equipment. The transformer 
~hould not be confu$ct.l with unknown, 
overrated ~ansformers of inferior makes. 
Stecifications: 

Primary t 10 or 220 volts a.c. 60 cycles 
1-1300 volt center tapped 200 M.A., 650 volt. each side 
1-7 .5 volts c.t. - 3 ~ am.vs 1-2.$ volts c.t. - ,tamps 
1-7.S volts c.t. -J½ amps 1-1.5 volts c.t. - 2.5 amps 

Total wattage 325 watts 

'Weight-18½ lbs. Size 511 :x: 6" x 6½'"overall 

Complete line of Leach Relays in stock 

SPECIAL for this Month ONLY on 
NATIONAL Short Wave Receivers 

D.C.S.\V. 5 for 11se with the new i volt tubes; all wired. List 
price $85. \Vrite for extra special- mice. 
A.C.S.W. 5 - ''l'ational A.C. set, all wired. List $89.SO. Write 
for extra 8Pccial price. 
Type SX.80 A.B. Power Supply for use with A.C. short wave 
Thrill Box. List $,{4.50. Write for extra sped al price. 

PLEASE PRINT YOUR NAME AND I 
ADDRESS PLAINLY TO AVOID DELAY 

WRITE FOR 
SPECIAL PRICE LIST I MAIL ORDERS FILLED SAME DAY 

10% Cash Must Accompany AH C. 0. D. Orders 
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The value of your back copy 
file of QST is determined 

only by your ability to 
find a certain issue 
when you want it. 

Can you always find the refer
ence copy you seek? 

Your answer will always be in 
the affirmative if you preserve 
each year's issues, and each 
copy tis issued, in a 

QST 
Binder 

(Holds 12 issues of QST) 

t'-,.utc the wire fa.su•ners.. 
Unnecessary to mutilate 
copies. Opens and lies flat 
in any position. 

$1.50 each 
postpaid 

A binder will keep your (JSTs alwavs 
together and protect them for future use. 
And it's a goud-Iooking binder, too. 

A. R.R. L. 
38 LaSalle Road 

West Hartford Connecticut 

transmitting code speed to the'i,!peed that, he can 
receive'/ It would certainly speed up traffic and 
everything else in general. The slow beginners 
would be able to find ·each other and not annoy 
the big shots - a.s they seem to do according to 
some of the letters published in QST. Also the fast 
commercial ops could get together and chew the 
rag and exchange traffic. 

For instance, if W9XYZ heard W8M:NO call
ing CQ at 15 w.p.m. he would know that W8MNO 
could only receive that fast. Then W9XYZ 
answers the call at 20 w.p.m. which is his best 
receiving speed. W8MNO hears him and comes 
back and gives him all the dope at 20 per. Like
wise \\'9XYZ comes back at 15 per and every
body is happy. Both know if conditions are OK 
t.hat everything they say will be received all 
right. Such a method as this would eliminate the 
ham who comes back and says "Sorri OM ND 
bad (lRi\I" when he means (JRS, and also that 
guy who says "Ur msg no. 11 all OK RRR," 
when Le should say, "I can't copy that fast." 

What do you say, gang, that we give it a try'? 
It might save a lot of damage to the cat if you 
arc of the ·'Old Man's" nature, and perhaps quite 
a few messages that now end up in a waste paper 
basket will be delivered. 

-------Barton/{ Waldron, W9AKN-W,9CTT 

The Communications Department 
(Uonlinuerl from P.Wf 64) 

month and leads onr Sedion in tratllli'.W4PM's antenna was 
down for about two weeks. W4Q'.E says that the West 
Georgia Radio Club has pla1.oned SOME pro1<ram for the 
cnmin-'! months. W4AHT reports from-Pt. Moultrie, B. C., 
where he is attending the C.M.T.C. W4IS is back c,n the 
air. W4WX hasscheduleeverymorningwith the Fla.'Phone 
Net. \\'4AJ worked 2 VKs, and also a lH, Clll, and a VE 
in 2½ hours one morning. WHR sends in a good traffic 
report. \\"4QZ is building a low-power -14-mc. 'phone. 
W4SS lost his sky-hook in a wind storm. W4ADD works his 
brother, \\"4ATM, every day. W4MA misses the A.A.R.S. 
schedules. W4AOR introduces two brand-new Hams, 
W4ASH and W4AVS. W4GT, W4.AAY, and W4SS started 
to Columbia for a club meeting but, due to car trouble, 
never made it. CM8UF and the YF will be in the U.S.A. 
for a vacatiou. CM8YB is on the air once more after a trip 
to Los Angeles. W4AVM says that they are organizing 
an Amateur Radio Club in Spartanburg, S. C. W4AAY hai, 
a new low-powered transmitt,,r on 14 me. \V4WZ's new CC 
set works tine. Vi'4AMM is a newcomer in fiavannah. 
W4H\\' reports that W4WX, W4ATI, and W4AEV at
tended the Convention in Thomasville, Ga. The Macon 
An111teur Hadio Club had an enthusiastic meeting. W4WB 
and W4BW new ORS. W4CE, W4IJ, and W4.-\.RC came 
to Awrnsta recenUy to meet the gang. W 4AOX blew nearly 
everything that looked like a condenser in his transmitter. 
W4AEK worked his 29th country. W4AUU ,rnrked 6 G'• 
in one week. W4AAS was one of the debators at the annual 
school debate at Lanier High School in Maron. W4WB 
visited W4PM and W4IR while in AUanta. W4AMA, 
portable W4PAM, is on the air at the R.o:r.C. C2'InP at 
Ft. Benning. W4JD pa.id a visit to the fellows at Tall&• 
hassee and Panama City, Fla. Sickness has kept W4AAZ 
down for several weeks. W4CF and W4BR a.re busy. 
W4A :-IW is off the air permanently. We are also sorry to 
lose \Y4K-\., who is now at Chattanooga, Tenn. W4ZW is 
experimenting with PP transmitrers. W4PJ is busy "~th the 
!LC.A. couroe. W4MN has been busy with a meeting of 
Seismologists at the U. of S. C. W4LL reports that W4UG 
has one of those June (Hull) QST Receivers. W4WQ re
ports from Pocasset, Okla. He hitched-hiked out from 
Atlanta (1100 miles) in eight days. W4AHG is working on~ 
PP tran•mitter. W4IJ isin Ridgeway, S. C., for the summer. 
W4KL is with the Atlanta Police Radio station. W4KI 
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A WORTHY ADDITION 
TO A FAMOUS LINE
THE CARDWELL 16-B 

For Transmitting-

Midway 11Standard" 
(Featherweight) 

16-B 166-B 

This tralismittmg model is primarily intended to meet requirements where condensers 
for mode11arely high voltages are indu:ated of a size between our Constru.ction Design 
166-B and''our smaller condenser designs such as T-183, T-199, etci' - · ·· 

It is possible to furnish in the Construction Design 16-B, greater_airgaps; and higher 
capacities in relation to airgaps, than could well be done using our smaller transmitting. 
condenser design as mentioned above, and still retain adequate structuralstrength and a 
prnper balance betweed the various elements. Likewise condensers of low capacity with 
airgap equivalent to that in our standard 166-B may be furnished in this construction. 

The 16-B can be supplied with promptness and within reasonable limits as to capac
ity and breakdown voltage. Standard airgaps (actual airgap between adjacent rotor and 
stator plates) are .168 inches and .294 inches, but condensers with airgaps of ,231, .122 
and ;090 inches can be furnished on special order. We solicit inquiries for special sizes. 
The figures given below indicate a few possible sizes. The number of plates determining increase or 
decrease in capacity can be accommodated to suit special requirements, provided that an overall 
depth behind panel of 11 inches, as indicated for Type 3276, is not exceeded. 
Construction Design No. of Depth Behind 

16-B, Type Nos. Max. Cap. *Air Gap Plates Panel ( Overall) I.ist Price 

3279 315 mmf. .168 in. 31 9 9132" $34.00 
3280 147 .. .168 .. 15 5 13/16" 31.00 
3281 84 .. .168 " 9 4 1/2" 28.00 
3276 160 .. .294" 25 11. 32.00 
3277 80 .. .294 .. 13 6 7/8'' 30.00 
3278 47 .. .294 H 7 4 13/ 16" 28.00 

*Actual airgap between adjacent rotor and stator plates. All plates have well rounded edges .and are highly polished overall. 

Send. for literature describing the CARDWELL "Midway" Featherweigh,:-. 9 .nd many other types of 
receiving and transmitting condensers and accessories. Give your outfit a "break" and use 
CARDWELLS, Famous for Performance. 

THE ALLEN D. CARDWELL MFG. CORP. 
83 PROSPECT STREET, BROOKLYN, N. Y. 

' I I THE STANDARD OF COMPARISON'' 
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POWER TYPE CRYSTALS 

THE STANDARD OF COMPARISON IN 

Crystal Mountings Quartz Crystals 
Constant Temperature Ovens Quartz Bars 
Frequency Control Equi.pment Quartz Resonators 

Fully Guaranteed 
HEATER OVENS 

Constant Tem-per.1.ture Heat,:r Ovens less crystals, $150.00 
Accommodations tor two crystals with change uver :,;witch. 
Range JS to 65 degrees centigrade. 

COMMERCIAL BANDS 
Crystals and Mountings calibrated a:hd furnished for follow
ing bands, at accuracies.of plus or minus .1%, .03%, .01%: 
50-200 lcllocyde.s.. Low Frequencie.c;. 
200-550 kilocycles. Intermediate Frequencies 
1.500-4000 kilocycles. High Frequencies. 

BROADCAST BAND 

etJ; i~~l~H~10be g,aci:~ dt'ltf~!tr:::u:~c~•~o~~~::a~~ ;g 
µlug~m dust proof mountmg - $45.00. 

AMATEUR BANDS 
Ground bv eX{)erts and calibrated from pre.cision standards. 
l..'.rystals t'or amateurti ground to approximate f.requt!llcy 
and calibrated to better tnau !fl{) of l % . 
1715-2000 kilocycle band ..••.•...•••......••..•. $10.00 
:!500-4000 kilocycle band . . . . . . . . . . . . . . . . . . . . . . . . 12.50 
Plug-in dust proof mounting rui illustrated above.... 6.00 
One inch oscillating blanks ................ ~T ••• , 4400 
Grinding instructions furnished with crystal blanks. 

You may order direct from this ad C. O. D. 

FREE Rend name, no obligation, for full 
information on crystals, holders, 
blanks, heater ovens, etc. 

"CLEAR AS A CRYSTAL" 

AMERICAN PIEZO SUPPLY COMPANY 
1101 Huron Buildlnl1 Kansas City, Kansas 

Specialists in freq uellcg precision 

tffif ~:~:ur FINGER TIPS 
O:,nsider these features: constant regeneration, one dial con
trol, exceptional band spreading, The price. less condenser, 
$12 .00. PricP_.. lcss condenser and condenser drive gears, $10.00. 
Dicections furnished. 
Be-lcnv 
18 Meters THE VARl•COIL 01.1er 

.1/)0 Meters 

Write.for literature on this 11/tra modern tuner 

ARTHUR J. HURT & CO. 
j30 CLAYTON STREET DENVER, COLO. 

will be traveling most of the summer. W4DL ia a new mem
ber at Atlanta. W<lGT has gone to C::il.lff. for three months. 
It is with deep regret that we hear that K4KD is no more; he 
is going home to Illinois for good. While on the air in P,orto 
Rico he did wonderful work !or the A.R.H..L. and the 
U~'l.N.R. There has been a statewide Amateur Radio 
Organization formed in Thomasville, Ga. They have had 
their first meeting with 25 members. and all paid their dues 
and elected the following ollicers- W4ASZ, Pres., W4WN, 
Vice-Pres., and W4KX, 8ec.-Treas., and Bditor. Mcetinf(S 
are to be quarterly and will be real HAMFESTS. There is 
to be a monthly magazine devoted to Amateur Radio. For 
all information write· to W 4 KX. W 4AFQ-W 4P A Y has been 
sent to .Richmond, Va., for the present with the F:astern 
Air Transport, Inc. W4AJH is changing his QHA to i\Till
e<ll.;eville, Ga. W4AQN is w<>rkinp; on 14-mc. GW and a.5-
mc. "phone. \V4AMG has gone to Iowa and is going to bring 
his brother, W9AMV, back with him. W4Q(,], W40Q and 
W4AQH are inactive for t.he summer. The High School
.Junior College Station, W4A'PM, i• also ,,ff "until fall. 
W4DV is driving to Wisconsin for a stay of a month or so. 

Traffic; W4BO 78, W4PM 39, W4QF, 36, W4ll4 :!6, 
W4AHT 26, W4WN 26, W4A,J 25, W41R 21, W4WB 18, 
W4QZ 16, W4S8 11, W4AAD IO, W4MA 8, W4WQ 8, 
W4AOR 7, W4HN 7, CMSUF 6, W4AVM 6, W4WZ 4, 
W413W 4, W4CE 4, W4AOX 4, W4DV 3, W4AEK 3, 
W4AUU 2, W4AAY /\. 

I~ASTERN FLORIDA- SCM, E. M. Winter, W4HY 
- W4FM bas been suffering from school QRM. W4SK has 
been busy tryinl!: to earn shekels. W4MF keeps schedules 
with W4Al3L. W4.llIM sends the 8CM pictures of his YL 
(Oh Mel, W4AKA's YL (UW!J and one of W4MM and 
W4AKA together. Burrell Shaw, down in Tampa, kept 
14-mc. schedule with W6EMS. Hal .Berey handled a lot of 
traffic on :i.5 me. W4JO has moved to new QRA. W4TK 
reports a merger between W4NN and (Miss) W4AHG. 
Result-Mr. and Mrs. W4NN. W4AHK has just com
pleted a push-pull TPTG. W4AIA is building a new re
ceiver. W4NB visited W4AHK during his visit to Umatilla. 
W4SQ keeps several schedules. W4AK-J!~s worrying about 
the Radio Inspector. W4ABL is known!ilfthe static hound. 
W4ASA and W<lAFN report via riid\6'_.through W40K. 
W4AEM handled traffic from an oil exploration expedition 
on the delta of the Orinoco l{jver, South America, which was 
using the call "FX.'" Also worked Danish Motor 1-ihlp 
Nordkap, 800 miles WNW of Balboa, using call OXYE. 
W 4MM copied three official broadcasts. W 4A WD applies 
for OR8. We have a new club -The Vero Beach Radio 
Chili; has 20 members. W4QP and W4AQL are both work
ing on 'phone. W4ALL is running a '10 red hot. W413G
ND U is the o.llicial U .S.N. R.F. station. Homebody seut us a 
card from J·acksonville reporting six messages handled, but 
gave no eall and signed no name. W4EQ is iuststarting up in 
Miami. "W4WS acted as a clearing house for Florida 'phone 
traffic. W4AKI reports reception good. W4EY is leaving for 
Savannah to take out tho S.S. Schoh,irie. W4ADB spent a 
week at, the meter school in Gainesville. W4ASQ is doing 
'phone work. W4AKL will be on soon. W<lMF's report got 
in late. Miami reports W4QY plans to stay in New Yurk 
permanently, in the vicinity of Elmira. W4NE has ao•Wllc-d 
the seeretaryshlp of the Miami Amateur Radio Club. The 
Miami Amateur Radio Club is going alonl': fine. liaised 
their initiation fee to $.5.0U. which includes a copy of the 
Handbook and a year•s subscription to (J87'. W4MD is 
getting the kinks ironed out ol a new 3500-kc. 'phone rig. 
W4CJ has a low-power "phone job on the air. W4NK is 
going strong on 14 me. W4qF' recently received a report 
from Australia. W4CR is on 14 me. W4ABA has worked 
some mighty good DX. '.!'he Miami gang visited the Palm 
Beach and West Palm Beach bunch, and had a ""large 
time." W4AO is on with 'phon<>. W4AGR is using 211 tubes 
,,n 14 me. \V4LA is now in 7 me. W4A:KL, operator at 
WJAX, is now a "paying guest" at W4NN's slllllmer cot
tage at ,Jacksonville Beach. W4TK can always eat a piece of 
cake before he jumps in the ocean for a swiru. W4H U wll.B a 
recent visitor at W4NN's. W4HC has rebuilt. W4NC has 
trollble with his 50-watter. W4UX laments the fact that a 
5-watt tube won't stand 2000 Yolts. W4.A.GY is back on the 
air after a year"s silence. W4MD and ,v4QL have been keep
ing 'phone schedules. W4AF'L ia building a Pentode receiver. 
W4AON wants to know what a storage battery looks like. 
W4.A.MQ is moving to Haven Beach for the summer. 
W4ANZ at Keystone Heights, formerly W80F' of Washing-. 
ton, Pa., ls au old-timer. W4UH has built a new spceeh · 
amplifier. V,4BN ha.s a new 7-mc. CW rig. W4BN-W4PAP 
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THE 

Amateur's Bool~shelf 
GOOD TEXTBOOKS and operating manuals should be on ewry amateur's bookshelf. \Ve 

have reviewed practically all the books in which the amateur would be interested, and 
have arranged to handle through the QST Book Department at A.R.R.L. Headquarters those 
volumes which we believe to be the best of their kind. Take pride in a small but good radio 
library; buy a few good books and get into the habit of reading them. 
Principals of Radio, by Keith Henney. This book is chock-full of meat for the t'Xperimenter. ;rhe sub
jects treated range from the fundamentals of electricity to the most modern concepts of modulation and de
tection. 477 pp., 306 illustrations ................................•.............•........... . $3.50 

Elements of Radio Communication, by Prof. J. II. Morecroft. This is a new book by the author of the 
"Principles" listed below. It is about half the size of the larger work, and the subject is treated in more ele
mentary fashion. Simple algebra is sufficient. An r.xccllent book for the "first-year" student. 269 pp., 170 
illustrations .............................................................................. $3.00 

Principles of Radio Communication, by Prof. J. H. Morecroft. An elaborate general textbook, and one 
,if the recognized standards on theory for the engineering student. A working knowledge of mathematics is 
desirable for the re.ader who expects to get the greatest benefit from this work. 1001 pp., 5¾ x 9 ... . $7.50 

Radio En1Uneering Principles, by Lauer and Brown. While not as voluminous as "Morecrofi" this excel
lent general textbook on radio principles is the favorite of many students. A moderate knowledge of mathe
matics is desirable. 300 pp., 5 ;,. x 9 . .............•.• _ ........••.............••.•••.•••..... $3.50 

Experimental Radio, by Prof. R. R. Ramsey. Revised Edition. A splendid book for the experimenter. 
This is a laboratory manual, describing 128 excellent experiments designed to bring out the principles of 
radio_ theory, instruments and measurements. 150 illustrations, 229 pp., 5¼ x 7 ................... $2.75 

Radio Theory and Operating, by Mary Texanna Loomis. Although giving a moderate amount of theory, 
it is essentially a practical handbo?k for commercial and broadcast operators, and as such ranks among the 
foremost publications of this sort. Used as a textbook by many radio schools. A good book for any amateur. 
1000 pp., 800 illustrations ... •--• . . . .....................•.•.........................•.•.... $4.25 
The Raqlo.Manual, by George E. Sterling. Another excellent practical handbook, especially valuable to 
the comn;~i!'ial and broadcast operator, and covering the principles, methods and apparatus of all phases of 
radio actt;;}ty. Over 900 pp ..........................................................•...... $6.00 
Radio Telegraphy and Telephony, by Duncan and Drew. Still another work along the lines of a general 
practical handbook. In size it is approximately the same as the two listed just previously, and the subject 
matt.er generally follows along the same lines. A good book in this class. 950 pp., 4<>8 illustrations ...• . $7.50 

Practical Radio Telegraphy, by Nilson and Hornung. \Vritten particularly for the student training for a 
commercial license, and covering theory and apparatus. A practical handbook. 380 pp., 223 illustrations. 

$3.00 
Radio Data Charts, by R. T. Beatty. A series of graphic charts for solving, without the use of mathematics, 
~ost of the problems involved in receiver design. 82 pp., 8;½ x 11 ...................... -........ $1.50 

Thermionic Vacuum Tube, by H.J. Van der Bijl. For many years this has stood out above all other 
works as a theoretical textbook and treatise on the vacuum tube and vacuum tube circuits. A knowledge of 
higher mathematics is required. Not a book for the beginner, but for the laboratorian and engineering stu-
dent it is without a peer .................................. - •..•.............•.............. $5.00 

Radio Operatin!l. Questions and Answers, by Nilson and Hornung. Revised Edition. This is intended as 
a companion volume to "Practical Radio Telegraphy" by the same authors. In conjunction with that, work 
it should leave the commercial license applicant well prepared for his examinations. There is a chapter on 
amateur license questions and answers, too. 267 pp., 5.Vi x 8 ..................•............... . $2.00 

How to Pass U. S. Government Radio License Examinations, by Duncan and Drew. Intended as a 
companion volume to "Radio Telegraphy and Telephony'" by the same authors, as a guide to the applicant 
for commercial licenses. It is not a text in itself. The chapter arrangement follows that of the sections of the 
commercial theoretical examination, each being made up of typical examination questions and their answers. 
1(>9 pp., 92 illustrations ...............................•................ - •.....•.•.......... $2.00 

Theory of Radio Communication, by Lt. John T. Filgate, S.C .• U. S. Army. An excellent book on the 
theory of receivers, transmitters and associated equipment for those familiar with elementary electricity and 
magnetism. 250 pp., 180 illustrations .........................•.............................. $2.00 

Radio Traffic Manual and Operating Regulations, by Duncan and Drew. A book for students, amateurs 
or radio operators who contemplate eutcring the commercial field; it will enable you to learn quickly and 
easily all the government and commercial traffic rules and operating regulations. 181 pp .............. $2.00 

ABC of Television, by Raymond F. Yates. A practi~.al treatment of television with particularly com
plete chapters on photo-ekctric cells, amplifiers and scanning methods. 205 pp., 78 illustrations .•..... $3.00 

Manual of Radio Telegraphy and Telephony, by Commander (now Admiral) S. S. Robison, U.S.N. 
Published by the Naval Institute. Covers both the theoretical and practical fields. 895 pp., 6¾'. x 9 .... $4.00 

Prices include po.stage 

Read 'em <lnd learn! 

AMERICAN RADIO RELAY LEAGUE, INC. 
38 LaSalle Road, West Hartford, Connecticut 
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Nr::;~E:~• 
ING 5 WATTS. PLATE VOLTS 
550. FILAMENT7.5VOLTS. FOR OSCILLATORS 

OR MODULATORS. Price, each .......... $.75 
FILAMENT TRANSFORMERS, each, $1.00 

1 .5 watts. 7 .5 volts center tapped. Just the 
thing for your 210's, 281's, or 250°s. 

RCA power chokes, 30 henrys at 250 mils. 
$2.50 

:i henrys at 1000 mils. Shipping weight 18 
lhs ............................... . $3.00 

All fully mounted and shielded. 

RCA LICENSED TUBES 
UX226, UY227, UY224, UX280, UX171A, Each $.65 
UX245, UX230, UX231, UX232, 335, Each . .... $. 75 
THE NEW POWER PENTODE U247, Each .•• . $.95 
UX210's extra large plate, 15 watt rating ..... . $1.50 
UX281's 100 mil. output rating ..•.......... . $1.50 
UX250's Fnr your modulators ............... $1.50 
Variable MU super screen grid 551. ......... .. $1.00 
U-866's HEAVY FILAMENT . ...... ,$4.75 

RADIOBUILDERS CONDENSERS 
.Mfd. 800v. .WOO,,. 1500v. 2000v. 3000v. 

1 $1.10 $.l.00 $2.95 $4.25 $6.75 
2 $1.55 $3.00 · $3.95 $6.15 $10.25 
4 $2.75 $4.00 $5.50 $8.70 $16.00 

All above in heavy metal containers with large 
terminal insulators. All condensers tested at 
40% overload before shipment. All guaranteed. 
MILLIAMETERS 0-100, 0-200, 0-300, 0-400. 

Each .............. · ............... . $1.00 
AC VOLTMETERS 0-6, (HO, 0-1.5. Each 

$2.50 
DC VOLTMETERS 0-300, $3.00, 0-500, 

$4.00, 0-750, $5.00. 
All meters flush panel mount. Black flange. 

10,000 or 15,000 ohm transmitting grid 
leaks . ... , ......................... $.60 

100 feet seven strand antenna wire $.20 
UX or UY sockets .................... $.10 
Neon tubes for wavemeters in handy 

carrying case ....................... $.50 
Copper 1,4 inch tubing wound 3;,i inches 

diameter, turn ..................... • $.09 
Audio transformers, broadcast quality, 

each ... : .....................•... . $1.00 
Transmitting keys, Signal corps model, 

each .......... ···~·· ............... . $1.00 
2.5 volt pilot lamps, Mazda, each $.05 

t\ volt ......... _. ................... . $.10 
SEND FOR OUR 

SPECIAL AMATEUR SUPPLY ('..A TALOG 
Foreign orders receive our prompt attention. 
All merchandise guaranteed. Terms: Cash or 
C.O.lJ., no deposit required. 

All prices F.O.B. Irvington, N. J. 
Visit .our store when in town 

·UNITED· 
·RADlOBUILDERS· 
l'l.34- 36 SPRINGFIELD AVE., 
• IRVINGTON• • • N.J. • 

isan ORSnow,aslsW4SQ. W4UK gave a party at his home 
in Jacksonville during the past month, at which time there 
were about a dozen 'phone men present, including W4DU, 
W4ER, W4l:W, W4EY, W4UL,W4HY, W4FM, W4MF, 
W4PK, W4AS. W4HC handled monthly reports from the 
gang down the state. W'4HY is rebuilding. The_ Jacksonville 
,\mateur Radio Operators Club is sponsoring the Official 
Soutbeasti,rn Division Convention which will be held in 
Jacksonville, September 18th and 19th. All hams int.crested 
are requested to get in touch with W 4HY for reservations. 
Cecil Ffoulkes, formerly l:iCM for Florida, is now chief 
operator at WCSC, Chariest.on, S. C. Had a mighty fine 
report from ·w4yp at Daytona Beach. W4ASR is also on the 
air there. W4CR is the new Route Manager for the Miami 
Territory. W4OO is now W6EDF, 46~ W. Monterey, 
Pomona, Calif. 

Traffic: W4ABL s.q, W4AKI 16, W4SK 5, W4MF 19, 
W4A.TK 18, W4.TO 4, W4TK 3, W4AHK 12, W4SQ 10, 
W4ASA 20, W4AFN 22, W4OK 32, W4AEM 15, W4MM 
28, W4AWD ao, W4BG •i, NDU 40, W4UL 6, W4QP 5, 
W4EQ 8, W4WS 106, W4ASQ 30, W4NE 2, W4MF 17, 
W4AGB 3, W4NN 16, W4HC 12, W4VP 6. 

WEST GULF DIVISION 

NEW MEXICO -SCM, Leavenworth 'Wheeler, .J'r., 
W5AHI- W5AUW was off for more than a week with 

a case of Jlu, W5BQE and W5AHI ran a sedes of tests on 
3.5 me. aud found that band ideal for daylight work over 
reasonably short distancea. W5AOE reports again. W5TV 
is leaving us for good in favor of San Diego. "\Ve "hear tell" 
of two new stations in Raton, W5AU and W5AOH. 

Traffic: W5AHI 414, W5AUW 81, W5AOE 22 . 
NORTHERN TEXAS - SCM, Roy Lee Taylor, W5RJ 

- W5BII wants to become a11 OBS. W5AUL reports 
organization of a U .8.N .H.. net in Abilene and also one lllore 
new ham, W5AXK. W5LU makes a good showing. W5HY 
reports having to sit on ice while he QSP's. ·w5ARV is at,
tP.nding Boys Camp in Colorado, where he is signing 
W9HFS. W5QY just got a new '52. W5WW has received 
bis Sweepstake Certificate for Northern Texas. W5LY 
worked four foreigners _with his new .. A1QJ'A._ 'W5AGQ has 
iust returned from Memphis. Tenn., where he installed 
WNBH.. W5KL has dropped out aga±n:·W5BQN ia operat
ing a portable tranamitier at Boy Scout"ITii:mp at Palo !'into .. 
W5BG has his 3.5-mc. 'phone going fine, ·w5BGW is work
ing in Dallas. W5BAD hasn't got on. sfoce he· has been ip 
Cow Town. Old~timer W5XY is with us once rttore. WnQE, 
W5VH and W5YG paid a visit to the SCM this inonth. ' 

T1·affic: W5BII 59, W5AUL '28, W5R,J 21,- W5LU 2a, 
W5RY 18, W5ARV 18, W5Q'£"16", W5WW 9, W5LY 7. 

SOUTHERN TEXAS - SCM, H. C. Sherrod, Jr., 
W5ZG - Houston: W5TD has been on vacation. W5LB 
has been spending most of his time on 14 me. Wilson reports 

Wontinue<l on page 84) 

Northwestern Division Convention 
Hotel Tacoma, August 29th-30th, Tacoma, 

Washington 

/\LL aboard for Tacoma! Doc. Spike, chairman 
.ti of the convention committee, of the Tacoma 
Radio Club, has both arms extended to welcome 
all amateurs residing in the division who attend 
the convention on Saturday and Sunday. After 
registration, there will be golf matches and prizes 
will be given for those good or otherwise. A.R.R.L. 

1 

Headquarters will be represented, the Army and 
Navy will have communication o.fficers present 
and it is hoped that Doctor Woodruff, professor 
of electrical engineering of State College, Pa:, 
and director of the Atlantic Division will be one 
of-our guests. A scenic trip up the Puget Sound is 
being planned, and the club will do its best to 
make you remember this convention for a long 
time to come. Meanwhile anv further information 
may be obtained from Dr. F'. C. J. Spike, \\'70S, 
G35 Rhodes Med. Arts Building, Tacoma, Wash. 
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NEW LOW PRICES NEW LOW PRICES 

QST Oscillating Crystals 
"Superior by Comparison" 

NEW PRICE LIST EFFECTIVE JULY 1, 1931 
,Ve are extremely pleased to announce New Reduced 

Prices for High Grade Crystals for Power use. Due to 
our New and More Efficient· Method of preparing these 
crystals, we are allowing you to share in the Lower Costs 
of producing these crystals. 

We are proud of the <Xlllfidence our customers have 
shown toward us, we extend to them our sinccre thanks for 
their patronage thus making this reduction possible. 

New prices for grinding Power crystals in the various 
frequency bands, together with U1e old prices are as follows: 

OLD LJ::,T (Frequency Range) NEW LIST 
$S5.00 100 to 1500 Kc $40.00 
$60.00 1501 to :JO00 Kc $45.00 
$65.00 3001 to 4000 Kc $50.00 
$75.00 4001 to 6000 Kc $60.00 

The above prices include holder of our Standard design, 
and the crystals will be ground to within .0.3% of your 
specified frequency. If crystal is wanted unmounted, deduct 
$5.00 from the above prices. Delivery two days after receipt 
of your order. ln ordering please specify type tube, plate 
voltage and operating temperature:. 

Special Prices IVill Be Quoted in 
Quantities of Ten or More 

CRYSTALS FOR AMATEUR USE 
The prices below are for grinding a crystal to a frequency 

selected by us unmounted (if wanted mounted in our 
Standard Holder add $5.00 to the prices below), said crystal 
to be ground for Power use and we will state the frequency 
accurate to better than a tenth of one percent. Immediate 
shipment can be made. 

1715 to 2000 Kc band .••..•.••..... $12.00 each 
3500 to 4000 Kc band, ••..•.•.•.... $15.00 each 

l,ow Frequency Standard Crystals 
We have stock available to grind crystals as low as 13 

Kilo-cycles. Prices q~oted upon receipt of your specifications. 

Constant Temperature lleater Units 

We can supply a high grade heater unit which maintains 
a constant temperature Better than a tenth of one degree 
centigrade. These units have provision for two of our 
Standard Holders (one used as a spare), and operate from 
the 11 O V 60 cycle supply mains, entirely automatic and of 
excellent design. Price and description sent upon request. 

SCIENTIFIC RADIO SERVICE 
"THE CRYSTAL SPECIALISTS" 

fREEf NEW ENGINEERING 
BULLETIN SERVICE 

P. O. Box 86, Mount Rainier, Maryland 

Here are a few of the many
Weston, National, REL, Electrad, Mershon, Vibro
plex, Aerovox, Munzig, Thordarson, Rectobulb, 
Pilot, DeForest, Amcrtran, Signal, Carter, Ohmite, 
F'lechtheim, G-H, Allen-Bradley, etc. 
How many hama would Get our catalog - mail 
buy a real oven for tem. orders shipped same day 
~~rolled xtal for $50.00 Everything for hams. • 

RADIO SUPPLY COMPANY 
H. A. DEMAREST, President 

912-14 South Broadway Los Angeles, Calif. 
(W6FBI located in building) 

u. s. 
GOVERNMENT 
ACCREDITED 

TRAINING 
SCHOOL 

.•. Fill in attached coupon for details 
I 

PORT 'ARTHUR COLLEGE 
PORT ARTHUR (world-known port) TEXAS 

In three to five m.onths, we train you to pass goyernment 
examination and secure your license. Examinatio.ns are 
held in our school about every 90 days. Our graduates 
are oJ»erating broadcaRting Fltations in all parts of Amer
ica~ and mnriy are travelling the seven seas as ship op
«~rators. lf further details desired, n1ail coupon. 

Port Arthur CoUe~e .. Port Arthur., Texas 
Please send details concerning Radio Course to 

l'Vame •........•.•.•.•••.••..•.••.•••.....•••••.••••••••••••• 

Street or Bo,c .......................................... , ... , 

City and State ............................................ . 
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-Til:ORDARSON 
Pentotle 011tp11t 

t1·a11sf or111e1•s 
T-4831 

THE Thordarson T-4843 
output transformer is 

de.signed to couple the new 
single power pentode tube 
to the voice coil of a dynamic 
speaker. The turn ratio of 
the transformer is 30 to 1 and 
the impedance ratio IS 900 to 
I. The Thordarson T-4831 
for push-pull pen todes has 
a turn ratio of 42.4 to 1, and 
au impedance ratio of 1800 
to I. 
These transformers are de
signed so that the reflected 
load on the pentode is 8000 
ohms when connected with 
a speaker whose voice coil 
has an impedance of 8.9 
ohms. Sizes 21/2 x 21/2 x 3 
inches. Weight- 2 pounds. 
Each, $6.00. 
For sale at all good Parts 
Dealers. 

ll~~~~ON 
SPECIALISTS 
SINCE 1895 ••. 

THORDARSON ELECTRIC 
MANUFACTURING COMPANY 
500 West Huron Street Chicago, Ill. A 

U.S.A. -

I.A.R.U. News 
( 0 ontinued from page 67) 

the air, contacts and reports are earnestly desired. 
QSL's to any YI stations will be promptly de
livered if addressed to .Rancombe at, his new 
address: R.A.1!'. W /T Section, c/o No. 1 Batt. 
Iraq Assyrian Levies, Diana, near Rowanduz, 
Kurdistan. 

He reports conditions during the spring months 
on the 14-mc. band to be good at intervals, but 
QRN always t.roublesome. The weather was 
stormy until May 15th, but W stations came in 
well from 2100 G.C.T. to 0100. Many were called, 
but only one report was received. Europeans 
often give XYI6KR RS, and he cannot under
stand missing the W's, unless it is screening from 
the nearby mountains which are 10,000 feet high. 
South Americans and Canadians arc not coming 
in as well as they did at the same time last year. 
The 7-mc. band has been very moderate, hut 
terrible QRN and QRM bothered. W's get over 
on this hand also. 

6KR is on dailv from 1800 to 0100 G.C.T. on 
14 me. Messages ~oncerning schedules will gladly 
be QSP'ed by G6ZR, who comes in well in the 
United States. The parting word is to the effect 
that they had 22.5 inches of rain in five days, 
:moo feet above sea level. Should we say now: 
"And that's Asia"? 

_-.,_~ 

Australian Re;p9rt 
By W. G. Sones, l'eder11l Publicity Officer 

Considerable activity is being manifest by the 
Federal Technical Development Sect.ion; which is 
also the Victorian Section. The energetic secretary 
is G. Glover, VK3AG, and he is assisted by a 
useful team including R. 0. Cherry, chairman 
of the Section, M. Howden and W. Gronow. 
Most of the work of the Section is being concen
trated on the investigation and preparation of the 
sub-standard frequency meters, crystals, and 
allied material. The construction of sub-standards 
to the order uf Divisions is in hand. 'fhe crvstals 
have been checked by the Postmaster Ge~~ral's 
Department, and have proved to be very close 
to the rating calculated by Mr. Howden. Addi
tional equipment authorized for purchase by ihe 
Victorian Division for dual use in the laboratory 
consists of two Morse ink recorders and a 
thermionic voltmeter. 

In addition, for the Victorian Division, work 
on the construction of VK3WI is under way. 
The transmitter will be of considerable interest, 
and will he equipped for both code and 'phone 
work. 

The Federal Secretary has been informed by 
the P. M. G.'s Department, in reply to our further 
request, that the matter uf commercial stations 
operating in amateur bands has been made the 
subject of a protest to the Berne Bureau. 

Membership figures for the several divisions 
are as follows: 
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BUY FI\OM THE OLDEST AND 
HAM SUPPLY 

MOST 
HOUSE 

CONSISTENT 
STROMBERG-CARLSON 250 Watt Power Transformer, 
b>ives 1200 volts Cct., 7.5 !or 2-281's, 7.5 for 2-250's, 150 
volts c.t. and 4 volts. Cat. No. 1011. $ 4.75 
THORDARSON new T-3202B 250 Watt Power Trans-
~~~~~lts~rerl~~p:.olts c.t.. 7.5 volts2:t.t~~-ciiioi~nli5.~s5 
Same transformer as above but delivering 200 mils, in 
secondary. Type T~~86.5-T. Cat. No. 1000. $ 6.95 
THORDARSON T-3321 175 Watt Power Transformer, 
gives 1150 volts c.t .• 7 .5 volts in two c.t. windings and 3 volts. 

Cat. No. 1002. $ 3.25 
Same transformer for 25 cycle use. Cat. No. 1043. $ 5.75 
THORDARSON Sonora Power Transformer, T-3952, 100 
Watts. gives 700 volts c.t .• 5 volts for 280 and 2.5 volts for 
7 tubes. Cat. No. 1005. $ 2.25 
Same transformi:!r for 25 cycle use. Cat. No. 1048. $ 2.75 
THORDARSON T-2430A 1.50 Watt Power Transformer, 
gives 800 volts c.t. at 350 mils. and 5 volts. at 4 amps. 

Cat. No. 1006. $ 2.75 
BRANDES Superior 2000 ohm headphones. ideal for s.w. 

Cat. No. 9022. $ 1.45 

SPECIAL PRICES on Weston and J'ewetl Meters, Pyrex 
Insulators. Sangamo Condensers, Pacent Home Re
cording and all types of receiving tubes. 

liY:~RTZ Guaranteed Oscillating C~:[~~-•o!~8~/$ ~~gg 
AMERICAN Filament Transformers, 2.5 vults c.t. in two 
windings at 11 and 3 amps., 5 volts at 3 amps. c.t. 

Cat. No. 1252. $ 3.25 
BBL Giant Magnetic Unit. Cat. No. 3276. $ 1.50 
NEON ½ Watt Bulb. Cat. No. 5060. $ .65 
DEFOREST 552, 75 Watt Tube. Cat. No. 5039. $23.00 

t~~j~tkG~ci~~t~~ ~tt volt tube fo~-.~~f.aN~nSofJ~$~~2] 
DUBILTER 11 ¾ mid. Filter Block. J mfd. at 1000, 4 at 600 
and 4¾ at 160 volts. Cat. No. 2001. $ 1.95 
DUBILIER PL 571; 4 mfd. at 600 D.C. Wkg. Voltage. 

Cat. No. 2006. $ • 95 
~Rp,Yt~fo :ou~~- Filter Block, 2 "i!~i.. "i.o~oggol t l~g 

HAVE •you I\ECEIVED THE AMERICAN FLYER'? IT CONTAINS 
THOUSANDS OF NATIONALLY ADVEI\TISED I\ADIO (AMATEUR) 

ITEMS AT LOWEil PRICES THAN EVEI\ QUOTED 
THORDARSON T-3487 100 Watt Power Transformer, WESTINGHOUSE 1 mfd. 2000 volt Filter Condenser 
1cllves 600 volts c.t., 5 volts c.t. at 1 awp.,.5 volts, c.t. at 2 (4000 volt test). Cat. No. 2061. S 1.75 
amps. and 3 volts c.t. at 8 amps. Cat. No. 1046. $ 1.95 BROWN & CAINE 9 mfd. Filter Condenser lllock, 800 
Same transformer for 25 cycle use. Cat. No. 1047. $ 2.50 -volts, tapped at 1, 1, 1, 1 and 5 mfd. 8U_0 vo~ts. 
THORDA1:lSON. Double Filter Chok~~: two windin,2s, ·each Same l"'ondenser for 25 cycle 116e. f:!t ~·~: ii~i: J k~i 
,18 henrys, 250 Dllls. .. Cat. No. _1 7~1. $ 4•7S BROWN &: CAINE 8 mfd. Filter Condenser Block, 800 
rHORDARSON_Dauble F1lte:, Choke~, two wmdmgs1 each volts, tapped at 1, 1, 2, 2 and 2 mfd. 1000 volts. 
30 henrys, 125 mils. . <..at. No. 1768. ~ 1.75 Cat No 2067 $ 1 95 
THORDARSON Single Filter Chokes,. 30.henrys, 160 mils. Same condenser for 25 cycle use. Cat: No: 2068: $ 3:50 

Cat. No. 1767. $ 3.50 FLECHTHEIM Transmitting Filter Condensers 
R.C.~. Double Filter Chokes, two win4ings, each 30 henrys. Cat. No. 8001 · U.C. \Vkg. Vo1tage 
100 mils. .cat. No. 1760. $ .75 Capacity 1500 2000 3000 5000 7000 
CHl(l,\GO TRANSFORMER CO. Filter Choke, 30 henrys, 1 mfd ••. , . • $2.56 $5.88 $11.76 $17.64 $50.00 
120 mils. Cat. No. 1753. $ .95 2 mfd,..,,. 4.56 8.82 19.11 32.84 95.00 

AMERICAN SALES COMPANY 

4, lllfd...... 7.98 14.70 35.28 58.80 175.00 

KOLSTER K-5 Dynamic Speaker with 210 power 

~:1hf!1:t~r u!:: ;rs·;,:~ f ~iro:D~\i::r~ig~~1:!~}~tl~ 
wave pure I:1. C. for 210 transmitter. Less tubes. 

Q·44 W. :18th St. 

Cat. No. 7525. $11.00 

New York City 

For the 
AMATEUR 

ELECTRAD Resistors, Voltage Controls, 
Amplifiers and Sound Systems are us".d 
and praised by experts throughout the 
world. Do you know about them? 

Write Dept. Q-8 for complete, new 36,pagc catalog 

1'75 Varick. St., New York., N.Y. 

The demand for 0 trained men" in Television and Radio is 
constantly increasing. Your future depends on CORRECT 
TRAINING. Here you'll enjoy the study. of Theory and 
Practice, the residential way, in all branches of Radio. 
Modem equipment, and specialized instructors, for Servic
ing, Operatini and Engineering. Special rate to licensed 
amateun11 wislung to secure commercial ticket. Write for new 
':c/::f.ofu1::S':{1:f nA.a~f

0
~rse.s and ·what thi.s I n.stitute mean.s for 

THE CHICAGO RADIO INSTITUTE 
DePaul University Buildin~ Chicago, Illinois !!!ELE~TBAD!!! 

~•c~ 

Improve your present 
tquipment with a 

.FOX Unit 

Fox Units not only command attention for their 
output volume and tone value - they offer 
definite, exclusive coil and diaphragm features 
that insure continuous and trouble-free service. 

The Fox Electro-Dynamic Unit and the Fox 
Rams Horn is a combination that out-demon
strates anything on the market. 

F •• ,,.. ENGINEERING CO. 
..... , 386-390 Dorr St., Toledo, Ohio, U.S. A. 

Say You Saw It in QST-Jt Identifies You and Helps Q8T 

Complete sound en
E!in eering service~ 
Jistimates free for 

sJ;>ecial work 
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C-347 
POWER OUTPUT PENTODE 

Operating Voltages 

Ef - 2.5 volts 
Eb-250· volts 
Ee - 16.5 volts 
Ed-250 volts 

A new power output tube for use in A.C. receivers. 
This tube is capahle of givin~ larg'.e power output for 
relatively small input signal voltage5. This is maLie 
possible bv addition of a 0 suppressur" grid between 
the screen and plate. It is effecti vc in eliminating 
the secondary c1nission effects which limit the 
power output from screen grid tubes. 

The power output of this tube is 2.5 watts whkh is 
greater than that obtained from three electrode 
tubes of the same plate dissipation, and a much 
higher gain is possible without serious sacrifice in 
power output. 

E. T. CUNNINGHAM, INC. 
A subsidiary of Radio Corporation of America 

New York i Chicago 'f San Francisco 
Dallas Atlanta 

New South Wales.............. lll 
Victoria. . . . . . . . . . . . . . . . . . . . . . 180 
Queensland . . . . . . . . . . . . . . . . . . . 110 
South. Australia. . . . . . . . . . . . . . . 180 
Western Australia. . . . . . . . . . . . . 131 
Tasmania . . . . . . . . . . . . . . . . . . . . . 58 

770 

The annual reports for all Divisions indicate 
that the acute financial position of the country 
is affe_eting amateur interests in vru·lollB ways; 
nevertheless, great credit is due the Divisional 
&ecretaries for fostering the developmental work 
and for the increase in membership noted herein, 
in spite of the added difficulties. 

Belgian Report 
By Paul de Neck, Pres. Rcseau Beige 

The Council of the Reseau Beige is now com
posed of the following members: 

President: Paul de Neck, ON4UU, Eng. AIM's, 
:n2 rue Royale, Brussels 

Vice-President: R. Kersse, ON4GW, banker, 13 
Avenue Nouvelle, Mortsel., Antwerp 

Sec'.11-Tre!1surer: Louis Pecher, ON4RO, 172 rue 
America.inc, Brussels 

Member.~ of Committee: 
Baron Bonaert de la Rorhe, ON4HM, Chateau 

de Marchienne, Harvengt, !Iainaut 
M. Cosyns, B9, Eng. ULB,, 41 Avenue des 

N erviens, Brussels 
.J. P. De Ridder, ON4HF, 22·:rue de Varsovie., 

Ostend 
Robert Deloor, ON4SA, Eng. SAIT, 26 Avenue 

du Mont Kemme!, Brussels 
L. Hunninck, ON4UA, 76 Avenue du Midi, 

BrusseL~ 
Baron G. ,fannssen, ON4BZ, Chateau de 

Hemptinne, Ciney, Namur 
Joseph Mussche, ON4BJ, 68 Boulevard Poin

care_, Brussels 
Georges Neelemans, ON4FT, 15 rue du Luxerr 

bourg, Brussels 
Marcel Ocreman, ON4FU, :n rue Leopold 

Courouble, Brussels 
A. Rombauts, ON4AI, Dr. Radio Conferences, 

80 Place ,Jamblinne de Meux, Brussels 
Verspeyen, 62 Boulevard Albert, Ghent 
E. Ziane, ON4ZZ, 44 Boulevard Frere Orban, 

Liege 
R. Verstreppen, ON 4AA, 23 me Van Straelen, 

.Antwerp 
M. Dierckzsem,, ON4CZ, 36 rue (~uellin; 

Antwerp 
Our membership is now 450, with 20 members 

in foreign countries. 

Norwegian Report 
By G. H. Petersen, Pres. N.R.R.L. 

We want to draw attention t.o our member, 
LA2K, who will take part in the Norwegian~ 
Scientific Greenland Expedition this summer. 
With a 15-watt transmitter he will be out for 
amateur QSO's in the 14-mc. band, using the call 
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1\.[§w 'Dials 
W E can now supply for general use 

the new line of nickel silver dials 
that were recently developed for use on 
our laboratory instruments. Precision 
of setting, ease of mounting, and low 
price are their important features. 

These dials can be furnished either 
with or without an exceptionally 
smooth running friction drive. Scales 
graduated in 100 divisions over 180° 
and 270°, shaft sizes of 3/8" and 1/4", 
and dial diameters of 2 3 / 4" and 4" 
are carried in stock. 

Write for a copy of Bulletin 933-Q2 
which describes the complete line 

GENERAL RADIO COMP ANY 
OFFICES 

CAMBRIDGE A 
LABORATORIES , , ' FACTOR¥ 

'Pacific Coast Warehouse 

·Experienced 
Radio Men! 

- YOU Have had enough Ex

perience in Radio to appreciate 

the need for ENGINEERING 

TRAINING! 

.,)fail coupon for details TODAY! 

---------------------CAPITOL RADIO ENGINEERING 
INSTITUTE, INC. 

3166 Mt. Pleasant St., N. W., Washington, D. C. 

Please send , me, witho~t. obligation, your new issue 9f 
'"Modern Radio" ex1?lam1!1g your advanced course m 
Practical Radio Eng1neermg. 

Name - ---- , " · --------------------------------------------
'Address- ---- --- --- ------ ---- ---- --- ------------ --------- ------
Position. ________ --- --------------------------------Aug. QST 

MASSACHUSETTS 

274 Brannan Street, San Francisco 

STAR 
MICROPHONE 

Double Button 

List Price $3 5.00 

Special to Amateurs Only $19.50 

Gavitt Mfg .. Co., Inc. 
Brook.field, Mass. 
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GENUINE 
RCA BADIOTBONS 

UX280 ...... 82c 
UX281. ...... . $2.95 UY227........ 75c 
UX210 ........ 4.20 UX250 ....... . $3.60 
UY224 ........ 1.20 UX245 ........ 84c 
At these new S<'nsationally low prices on brand new 
RCA tubes-you can afford to buy the best. Guar
anteed both by us and the Radio Corporation of 
America. 

Type 
A· 
B 
C 
D 
E 
F 

COLUMBIA POWER TRANSFORMERS 
JV~ggge 01/;bf~~~!Jige {~a:Je::1id4'fle;t {,{.1;5 

250 750-0-750 4.95 
350 1000-0-1000 ,,.15 
500 'I 500-0-1.100 9.50 
1so 2mx.-0-2000 13;00 
250 75(}-c0-750 7 ½ ct and 7 ½ ct 5.75 

FILAMENT TRANSFORMERS. An efficient sturdily con
str11cted job. All S.;!Condaries c::-ntertapped. Mounted. Deduct 

i~?a!~~m these prices if no ce1ti'1i~1l: ~~tw~us so JVatts 
'Hi $1.25 $1. 95 $2.50 
2½ and 2½ 1.50 l.25 l.75 
7½ 1.15 1.95 3.15 
7 ½ and 7 ½ 2.15 3.95 
10 . . • • 3.40 

MICROPHONE TRANSFORMER, For double-button 

f~~fe~1n:~a1W:: s~:~~~ _u_s~ _r~,~ -~~l·e· ~-u·t~~~- ~i~~~~~$t4o 
RCA VICTOR Power transformers. l SO Watts. Just the job 

for that 245 push-pull transmitter, Supplies - 750 Volts 
c.entertapped, 2½ ct, 5 ct, and 2 ½, 1 ½, and 1 ½Volts ... . $2.25 

COLUMBIA TRANSMITTING FILTER CONDENSERS: 
NEW - 1500-Volt and 2000-Volt sizes are now manufactured 
with large stand-off insulators. Other sizes use slightly smaller 
standoffs. Sold with an absolute replacement guarantee. Note 
the low prices. 

WORKING VOLTAGES 
Cat,acity 700 DC 1.000 DC 1500 DC 2000 DC 

I mid $1.10 $1.50 $2.40 $3.90 
2 mfd l.75 2.40 3.8!S 6.40 
4 rnfd 2. 95 3. 90 6.85 10.80 

GENERAL ELECTRIC: JO Henry, 150 Mill chokes. Very 
neat, black finish .......... ., ................ _ ....... $1.50 

WESTERN ELECTRlC: 1000 Volt 1 m!d condensers .. . 75c 
GRID LEAKS; Hardwick Hindle, wire wound - for all 

t.ubes up to 250 watts. 10.000 Ohms, 1" x 6" ... _ 95c; 5000 Ohm 
- 65c. Kroblack 50 Watt, 50,000 Obm - 75c. 

Sp~~aW~JJJ1' .
30

. li•-~rY:. 200. 1ctill c~~k~~-. -~~~~. ''.'ffs1o 
COLUMBIA: JO Hem:y, 120 Mill chokes. Mounted ... . $1,30 

Our new catalog of bargains is Free. Send for it. 
l.mmediate Service Term•: Cash or C .. O.D. 

COLUMBIA SPECIALTY CO. 
9:25 Westchester Avenue New York City 

Please note our new address! 

It's EASY to Get a New 
HANDBOOK 

(Eighth Edition) 
DIRECTIONS: 

Realizing that Handbook must he 
had, proceed as follows: 

(1) Fill out below, tear off. 
(2) Reach in pocket, produce 

U.S. A. $1 hill, old or new 
size (we don't care). 

(3) Clip together, mail us. 

A.R.R.L. 
38 LaSalle Rd., 
\Vest Hartford, Conn. 

SEND IT AT ONCE. 

(Name) 

(Street or P.O. Box) 

(City and State) 

XLA2I{, during the period July 20th to Septem
ber 12th. His principal working hours will be 
around 1700 G.C.T. Reports are welcomed by 
the N.RR.L. 

Conditions on 14 me. are exceptionally fine, 
DX coming in very regularly. On 7 and a.5 inc. 
(JRN has been almost hopeless most days of the 
month. 

South African Report 
By Dr. S. H. Walters, S.A.R.R.L Correspondent 

Conditions now, with the onset of winter, arc 
as usual very indifferent. DX is non-existent ex
cept for isolated cases. Wipe-out and skip dis
tance begin in the early afternoon, and a QSO is 
often left in mid-air for those not using break-in. 

But the hams are wearing their fingers away 
grinding crystals as is evident from the new CC 
QRI's that have turned up. The super-bet craze 
has also taken hold, largely as a result of several 
excellent articles in "QTC" by' G2DT. 

'Phone has been thrown open again with no 
time restrictions beyond an injunction to observe 
the amateur spirit, and to give no flattering re
ports to indifferent 'phones. 

WAC Club membership must be too easy, as at 
the recent conference someone suggested a WEC 
(Worked-Every-Country) award. What will 
United States District 7 have to say to this when 
it comes to working all of South Africa? 

The following additional British Report was 
received too late for insertion in alphabetical 
order with the remainder of the national reports. 

British Report 
By J. Clarricoats, Hon. Sec'y R.S.G.B. 

The outstanding event during ,Tune was the 
relaying of loyal greetings to our Patron, H. R. H. 
The Prince of Wales, from all B.E.R.U. sections. 
Full detllils of the Loyal Relay will be published 
in the T. & R. Bulletin for July. 

The B.E.R.U. Challenge Trophy has now 
reached Australia, and arrangements are being 
made for its presentation to Mr. Trevor Evans, 
VK2NS. 

During the summer months in England many 
of our Provincial Districts have held eonvention
eUes. The following centers were chosen for these 
meetings, all of which were well supported: 
Birmingham - Mr. Fred Mil,es, G5ML (District 

Representative) 
Nottingham- Mr. Jack Lees, G2IO (D.R.) 
Newport - Mr. Harold Harding, G2HH (D.R.) 
Bristol-·' Capt. Courtenay Price, G20P (D.R.) 
Hull- Mr. Tom Woodcock, GGOO (D.R.) 
Tunbridge Wells - Mr. H. A. M. Whyte, G6WY 

(D.R.) 

The Sixth Annual Convention of the R.S.G.B. 
and B.E.R.U. will be held in London on Septem
be,r 25th and 26th. Overseas amateurs will be 
very welcome to this ever popular event. Full 
particulars can be obtained from our head
quarters, 53 Victoria St., London, S. W. 1. 
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employs 235 
INIA 'irD@INIAIL 

The THRILL-BOX now employs the 235 
tube because of its superior qualities as 
a detector. This superiority must be tested 
to be appreciated and is found to its 
fullest extent in the NATIONAL THRILL
BOX. , 

BAND-SPREAD COILS 
Special band-spread coils for 20, 40, and 
SO-Meter Bands are available for use in the 
THRILL-BOX. 

IDEAL TRAFFIC TUNER 

Variable-Mu Tube 
A.C. THRILL-BOX SW-5 

This is the ideal Traffic-Tuner for amateur 
use. Mechanicallv and electricallv stable. 
No adjustment required for different anten
nas except trimmer. Works down to 33 m.c. 

.,,tzso ·1nade in 
HIGH SIGNAL RATIO fow-drain D. C. Model 

Advanced design gives extremely high 
signal to noise· ratfo. Very smooth sensitivity control - no grunting, no back-lash, no clicking on higher 
frequencies. No hand capacity. 

Write today· for Amateur Bulletin No. H6-Q 

NATIONAL COMPANY, INC., 61 SHERMAN ST., MALDEN, MASS. 

<ft> 
ODEON LO-RIPPLE 

Mercury Vapor Rectifiers 
Fil. Plate 

Type l'olts Amperes Inv. Peak Peak Price 
Amps. Volts 

80 s ' 2 2000 .J $2.00 

866 2.p 5 7500 .6 $3,00 
866B 5 5 7500 1.2 $8.00 
8i2 
875 

s ' 10 7500 2.0 $12.00 
.5 n.s 15000 2.5 $10.00 

ODEON MERCURY VAPOR RECTIFIERS 
ARE GUARANTEED TO REPRODUCE A 
LOWER AC RIPPLE THAN ANY OTHER 
:t-.IERCURY VAPOR RECTIFIER IN THE 
PRESENT MARKET, AND TO HAVE AN 
OPERATING LIFE IN EXCESS OF 1000 
HOURS, 

20% With Order-Balance Shipped C. 0. D .. 
Include Postage 

MAIL ORDERS, TO: 

ODEON MANUFACTURING CO. 
30 CLINTON STREET 

NEWARK N. J. U.S. A, 

What Amateur and Commer
cial Radio Operators Can Do 
After Taking the CANDLER 
System Course 
They can make perfect copies of 
WNU press with pencil oc "mill"; 
can cut mimeograph stencils directly 
from WNU, WHD and KUP press; 
can copy press 3 to 5 words behind 
easily without losing out; can count 
checks automatically and OK copy 
instantly; can send perfect code 
groups with key or bug at 30 to 
35 wpm and more. 

If you can't do all this you should 
take THE CANDLER SYSTEM 
Course in High-Speed Telegraphing. 
It trains your Brain, Muscles and 
Nerves to CO-ORDINATE in doing 
fast, accurate work. It gives you 
CONFIDENCE, natural CON
CENTRATION and banishes Nerve 

WALTER H. CANDLER 
World's Only Code 
Specialist, Instructs 

You Personally 

Strain. Original CANDLER METHODS have developed 
over 45,000 of world's fastest Morse and Radio operators 
including the champion. 

TELEGRAPH-TOUCH-TYPEWRITING - only method 
for operators. Shows how to use u mill" in receiving_ how to_ 
copy several words behind easily at high speed, 

FREE Advice. If you want to become a real EXPERT Radio 
Operator, write us fully and receive the benefit of our 20 
years' experience in developing EXPERTS. Your questions 
will be answered promptly. 

THE CANDLER SYSTEM CO., Dept. Q-6 
6343 South Kedzie Avenue 

Say You Saw It in QST - It Identifies You and Helps QST 
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Your A.R.R.L. 
EMBLEM 

The League Emblem 
comes in four different 
forms. Its use by Mem
bers is endorsed and 
encouraged by the 
League. Every Mem
ber should be proud to 
display the insignia of 
his organization in 
every possible way. 

THE PERSONAL 
EMBLEM. A handsome creation in 
extra-heavy rolled gold and black 
enamel, 5,5" high, supplied in lapel 
button or pin-back style. The · per
sonal emblem has come to be known 
as the sign of a good amateur. It 
identifies you - in the radio store, 
at the radio club, on the street, trav
eling -·-· you can spot an amateur by 
it. Wear your emblem, OM, and take 
your proper place in the radio fra
ternity. Eit!J,er sty!~ emblem, $1.00, 
postpaid. 
THE AUTOMOBILE EMBLEM. 
5 x 2,½", heavily enameled in yellow 
and black on sheet metal, holes top 
and bottom, 50c each, postpaid. 

THE EMBLEM CUT. A mounted 
printing electrotype, the same size as 
the personal emblem, for use by 
Members on amateur printed matter, 
letterheads, cards, etc. $1.00 each, 
postpaid. 

THE "JUMBO" EMBLEM. How 
about the shack wall or that 100-
footer? Think of the attention this 
big yellow-and-black enamel metal 
emblem will get! 19 x S,¼", same 
style as Automobile Emblem. $1.25 
eaclr, postpaid. 

The American Radio 
Relay League 

West Hartford, Conn. 

Amateurs of Great Brit.ain and elsewhere were 
very grateful to Mr. K. B. Warner and the 
E.D.R. executive council for the prompt publica
tion of a statement out.lining the results of the 
C.C.I.R. meeting in Copenhagen. 

R.S.G.B. will almost definitely be represented 
at Madrid., and we trust all other European coun
tries will attempt to make similar arrangements. 
\Ve are eonvinced that even if the national 
soniety delegates are debarred from the actual 
eonventfon meetings, it will be of great benefit 
if they can meet together daily and discuss 
matters which are to be dealt with by the govern
ment representatives. 

The Communications Department 
(Continued from paue 1'6) 

that his brother, W.5EW, at Sugarland is active on 14 me. 
W5A VU has finally succeeded in getting the MOP A to feed 
the voltage-fed hertz. W5AMX is a new ham in Houston. 
W5ANW is not heard so regularly these days. W5EI has 
bee.n doing some good AARS work. W5VK is still trying to 
get, the 3500-kc. 'phone to work. W5BUB is conducting the 
code t'lass at the Houston Amateur Radio Club. W5AFV 
worked two VRs with a '45. W5BRF worked five of same 
using two '47s. W5.AHW is a new ham. Galveston: W5ARR 
is the sole representative here. W5BQJ is still on 3500-ke. 
'phone. W5AUX is .,ff the air on account of a burnt-out 
rectobulb. W5BTK is. on regularly. W5AVC is still in San 
Antonio. College Station: W5AQY is closed down until the 
resumption of activity at A & M College in the fall. W5AEB 
is a new ham in Bryan. Noxville: A mighty nice report was 
recPJved from W5HX. W5HX says that Junction will be 
represented shortly by W5AYB. Rosenberg: W5PU is 
attending the summer session at the University of Texas. 
San Antonio: W5A UC is attempting to establish reliable 
traffic schedules. W5ADC and W5ADX are taking vaca
tions. Tom Speer, a new ham at Brooks Field, will be on the 
air before long. Harry Wells of PMZ fame is a cadet at 
Brooks Field. W5A YR has been off the air for the past two 
months. Another newcomer is W5OW. Auatin: W5CT 
reports the following, W5KA still on 3500-kc. 'phone. 
W5KV disbanded and its ops, W5ATW and W5OV, re
turned home. W5BB is in Maine for the summer with a 
portable. W5VV is Allison, the well-known tennis star. 
W5CT is on with a new MOPA. El Campo: W5ACT has 
sold out and joined the Navy. W5BTH, W5BQD and 
W5AGK bought out W5AG"r. W5SY has been on a little. 
W5BEG is a new ham. EI Paso: W5ES is using a 50-watter 
with '66s. W5ES has been handling quite a bit of traffic with 
X29A. Other hams in El Paso are W5FW, W5AOT, W5DE, 
and W5AFS. Corpus Christi: W5MS made the WAC Club 
this month! W5MX is having trouble with AC receivero. 
W5ZX has a new ham going. Baytown: W5DS has been 
busy erecting a new 55-foot zepp. 

Traffic: W5MS 8, W5CT 95, W5AUC 530, W5BKW 15, 
W5AQY 22, W5LB 62, W5AEB 20. 

OKLAHOMA-SOM, Wm. J. Gentry, W5GF
W5VQ tops the list and makes the BPL again. W5O,T won 
the Rweepstakes Contest for Oklahoma. W5AMC is building 
an AC receiver. W5ROE is hitting a high batting average at 
traffic. W5AJ.Q is a new station at Stroud. W5BPM plans 
to overhaul his transmitter. W5AEI is a new station. 
W5PL has been busy trying to make coin. W5AYN has 
been making pictures of the harvest on his wheat ranch. 
W5BHU has a new <-rystal rig. W5PP has a nice total. 
W5ALF says QHN put his batting average down. W5ABO 
is burning up the 14 me. band. W5AAV is also on 14 me. 
W5QL is building a hot rig. W5AFH has been sick. W 5APY 
is on 7 me. ·wsBRD is trying to get a receiver perking on 14 
me. W5BSS is down on 14 me. W5ALD has a '52 in final 
stage. W5BPF' i• interested in boats. W(iGA is building an 
MOPA. W 50..\ V is going to build a 'phone rig. W5GF ia 
trying to keep cool. 

Traffic: W5VQ. 1447. W5OJ 212, W5AMC 113, W5BOE 
sa, W5PP 37, W5ALF 12, W5GF 9, W5PL 9, W5AEI 8, 
W5BPM 2, W5APY 2, W5ALD 2,5. 
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TEN METER Transmission 
The REL Globe Girdler is a real 10,meter transmitter that furnishes plenty of stable 
power. It is a completely built and tested laboratory product, compact and efficient. 
Bus bar shunts are supplied so that filament voltmeter and plate current meters may 
be mounted as shown. Extra sets of coils for any other bands can be supplied. The 
"Globe Girdler" is the first transmitter for ten-meter band operation. It is ideal from 
every viewpoint and may be employed as your regular transmitter, standby, emer• 
gency, portable or field set. 

PUSH PULL 
Tuned, Grid Tuned Plate 

COMPLETE 
READY TO OPERATE 

DESIGNED 
TO GIVE. BEST RESULTS 

ALL UX BASE 
TUBES ADAPTABLE 

CHEAPER TO BUY 
THAN TO MAKE 

Dependability and 
Operation for Years to Come 

Cat. No. 271 Transmitter 
The REL Globe Girdler is furnished with one set of coils for any amateur band 
(please specify), complete, ready to operate but without meters, tubes or antenna 
tuning equipment, price $17.50. One (1) set of coils for any additional band, each, 
price $2.70. REL is also able to supply you with coils, parts and data for that IO-meter 
receiver. 

Write for complete information on this and other REL products 

RADIO ENGINEERING 
100 WILBUR A VENUE 

fROST·RADIO 
Here is an achievement! 

No,20 
Series 
Sinf{fe 

Control 

No. ZO Seriu 
SinJle Contra I 

w,th A.G. 
Switch 

The perfection by our engineers 
of our new No. 20 Series Wire-
Wound Volume Controls to a de
gree that practically eliminates 
all noise in operation, is a distinct 
Frost-Radio achievement. Many 
months of research and ceaseless 
endeavor are back of this new 
type noiseless unit. Its construc
tion embodies a new principle of 
design, the use of the finest 
materials available, and an ex
tremely high standard of accuracy 
in manufacture, which had the 
courage to reject previous pre
cision attainments and recognize 
that accuracy within limits of 
tenths of thousandths of an inch 
was not only possible, but well 
worth attainment ••. Unques
tionably the year's highest 
achievement in the volume con
trol field! 

CHICAGO TELEPHONE SUPPLY Co. 

LABORATORIES, INC. 
LONG ISLAND CITY, N. Y. 

Nf)w ~ady! 
OUR COMPLETE CATALOGUE 
OF TUBES AND REPAIRS 

If in Market for Tubes for your Xmitter 
do not fail to get this Catalogue as ,ve 
are making special offers to the first 
applicants for same, in the way of Special 
Discounts; this offer is limited so get 
Busy. 

We announce the repair of W atercooled 
tubes as follows: 

WE228A ......................... $100 
WE220B ......................... $100 
\VE222A ......................... $100 
Also 849 . . . . . . . . . . . . . . . . . . . . . . . . . $80 

All repairs fully guaranteed 
satisfactory or Money Back. 

Alt shipments C.0.D. and require JO% 
remittance with order 

NATIONAL RADIO TUBE CO. 
HERBERT H. :FROST, Inc. 

Sales Division lili... 3420 8th Street ~ 
~ San Francisco, California .. General Offices and Plant: ELKHART, INDIANA 
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New Number Just Out 

0"'e~ ..... ""a~s 
4 0 0 0 ui;-,~s'1t"-• 
J.,, ~~ 8 

\'tl 'f,~ 

Pages 
OF VALUABLE 

SERVICE DAT A 
Federated Purchaser 
23 PARK PLACE, Dept. B, N. Y, 

Everything that you've wanted 
in a log is in the Official 

A. R.R. L. Log Book 

• AMATEUR RADIO STATION LoG • 

T HERE are 39 pages like the one above, 8¼ 11 x 
10¾", carefully designed to incorporate space for 

all the essential information you want and need to 
record about your station's operation. Thirty-nine 
blank paQ:es ,(backs of the log pages) to be used for 
notes, experinients, changes of equipment, etc. Durable 
covers of heavy stock with space for your station call 
and dates over wWch the log entries extend. On the 
inside coven and first two pages are co:nplete instruc
tions on maintaining your log, convenient tabulations 
of the most-used Q signals, miscellaneous abbreviations, 
operating Wnts, amateur prefixes and signal-strength 
scales. The information you want, always at your 
finger-tips. 

40 cents each, 3 for $.1.00, Postpaid 

A. R.R. L. 
38 LaSalle Rd. West Hartford, Conn. 

CANADA 
MARITIME DIVISION 

N OVA SCOTIA-SOM, A. M. Crowell, VEIDQ
Stations taking part in the many FB she- and seven

way 3.5-mc. 'phone hook-ups are VElCL, VElBA, VElBO. 
VElAU and VElAK all of New Brunswick, and from Nova 
Scc,tia VElAG, VElCA, VElDQ and VEIBN. VElAX 
has the new hi-power outfit ready to perk. VElAG is hav
ing good succeBB. VElCC, VElBL and VElAS have pooled 
their re,aources and erected a real ham shack. 

Traffic: VElAG 12, VElDQ 9, VElCL 6. 

QUEBEC DIVISION 

QUEBEC- SCM, Alphy Blais, VE2AC - VE2BL, 
Frenette in Quebec City, VE2BF, Fortin in Meta

betchouan, YE2DF, Mosher in St. Lambert, VE2CQ, 
Lariviere._ St. Lan1bcrt, are new additions to the Section. 
VE2CA has been heard in Ceylon. VE2BB is tickled pink 
with the results he gets on his new outfit. V:E2BE is on his 
vaeation. \i'E2..AP is actively pursuing his work in getting 
the be.st outfit on the air. The McGill University station 
doses down for the suJnmer. \1'!]2CU, VE2CX, VE2CO are 
guing steadily on all bands. VE2AC is busy with tests on 28 
and 56 me. The active stations at present are: VE2CM, 
VE2BY, VE2AV, VR2CU, VE2IlV, VE2DN, VE2BO, 
VE2BG, YE2CQ, VE2CO, VE2C,T, VE2CL, VE2CX, 
VE2Al, VF2CR, VE2AM, VE2BB, VE2BE, VE2CA, 
VE2DX, VE2AP, VE2DF, VE2BL, VE2BF, VE2AC. 
YE2CX is coaching two prospective amateurs. This Section 
did fine work in the Empire relay, sending messages to 
H. R. H. Prince of Wales for his birthday. 

Traffic: VE2AC 172, VE2BB 19, VE2AP 2, VE2BO 4, 
VE2CA 2, VE2CO 2, VE2BE 20. 

VANALTA DIVISION 

ALBERTA-SCM, G. F. Barron, VE4EC- VE4EA is 
n knocking the heavyside layer for a loop. VE3DT re
ports with traffic. VE4CY received two heard cards from 
Russia and one from New Zealand. 

Traffic: VE4CY 3, VE4DT 5. 
BRITISH COLUMBIA - SCM, J. K. Cavalsky, 

VE5AL - VE5FI is in hospital. VE5BC is trying all bands. 
VE5DD is working split tricks. VE5AL and VE5AC spear 
an occasional message. VE5BN is wc,rking on 3500. VE5AM 
is a new ORS. VE5CW is on again. VE5CII ha• several 
schedules. VE5CO worked Peru on 14 me. VE5EC slipped 
back to 7 me. VE5DQ continues to blow filter condensero. 
VE5CB is on with MOPA. VE5DF has gone to sea again. 
The Victoria gang had a great picnic at Chateau Island 
where VE5HP made DX on the pies. Hi. 

Traffic: VF.MC 7, VE5AL 7, VE5EC 2, VE5Cll 35, 
VE5HP 2, VE5AM 11, VE5FI 3, VE5BC 4. 

PRAIRIE DIVISION 

MANITOBA- SCM, A. V. Chase, VE4HR - VE4BQ 
rebuilt his transmitter. VE4AR's .14-mc. 'phone is 

being reported in Europe. VE4DJ is working overtime for a 
W.A.C. certificate. VE4JB made his first DX contact. 
VE4IlR is building a receiver for 60 and 30 me. VE4DK is 
at Camp Borden. 

Traffic: VE4AR 24, VE4DJ 18, VE4HR 8, VE4BQ 2. 
SASKATCHEWAN - SCM, W. J. Pickering, VE4FC 

- VE4CV has been able to nraintain one schedule. The 
new transmitter at Gravelbourg College is perking under 
the temporary call of VE4MC. VE4IH has three daily 
schedules. VE4BE is QRL with YLs, ball and farming. 
VE4GR is using 'phone. VE4CM is on the air again. 
VE4AV reports little activity up her way. VE4DA and 
VE4BX are working 'with the Dept. of Natural Resources 
installing and operating stations in north Saskatchewan for 
fire protection work. 

Traffic: VE4CV 13, VE4III 8, 'VE4BE 3, VE4GR 3, 
VE4AV 1. 

YE4AG is now using TPTG push-pull. VE4IU is rebuild
ing. V.E4 IS now uses a bug. VE4BQ receiYed confirmation of 
Hong Kong QSO. The Winnipeg Radio Traffic Association 
and the Telegraphers Radio Club have united into a new 
body, to be known as the .Manitoba Wireless Experimenters 
Association. The follo"-ing officers were dected for the 
l.031-32 season: Honorary-President, VE4BQ; Pre,rodent, 
VE4AG: Secretary-Treasurer, VE4DP: Ass't Secretary, 
VE4FH; Provincial Representative, VE40G. 
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SPECIALS 
l<CA TNR.51 tubes slightly used - guaranteed 

first class operating condition. Each . ........ $75.00 
Sockets for above........................... 1.00 
Acme 300 watt 11 voltc.t. filament transformer. . 13.00 
1.50 ft. rolls No. 12 solid enamel wire . . . . . . . . . . 1.00 
100 ft.. rolls No. 12 solid enamel wire.......... .75 
Wall-type standoff insulators. Per doz.. . . . . . . • • 1.00 
Double chokes 250 mils., 18 henries each side. . . 4.75 
Finest grade black bakelite - cut to size. Per 

sq. in ......... •--• ........................ • 01% 
Alcoa aluminum sheets - cut to size. Per sq. ft. .TJ. 

The a~ove not postpaid and subfect to prior .,ale 

OUR 44-PAGE HAM CATALOG IS FREE 
WRITE FOR IT 

8-hour shipments on complete stocks of 
Aerovox, Alcoa, Aluminum Sheets, Amertran. American 
Piezo, Bakelite, Bradley, Cardwell. Call Books, Cen
tralab, DeForest, Dongan, Durham, Eby, Ellis, Elec
trad, Fahnestock, Flechtheim, Fleron, Frost, General 
Radio, Hammarlund, Handbooks, lnsuline Corp., 
Jenkins, Jewell, K,sster, Knox, Littelfuse, Mueller, 
Munzig, National, Ohmite, Pacent, Pilot, Pyrex, REL, 
Readrite, Samson, Sangamo, Signal, Sprague, Thordar
son, Tubing, Universal, Weston, Wright de Coster, 
Yaxley. 

WE CATE;it TO THE AMATEUR EXCLUSIVELY 

222 Chesfllut Street , Harrisburg, Penna. 

FIRST: QUALITY QUARTZ CRYSTALS 
Scientifically PrePared for Maximum Power and UnconditlonallT Guaranteed 

I. in. square Rections {d.oae to 11our ttpt:c·i.fied fre(Juenc11). auvplied 
promptly at the following prieea: 
40-75 meters ................................. $17.50 
75-100 rn.eters ................................ U.50 

100-200 meters .............•...... ~· ..... _ ...... 1).00 
200-600 meters ................................ 15.00 
I In. Tested blanks, 200-400, 400-600 meters. • . . • • 3.50 
Dust proof ~akellte mounts ..... ·-· . . . . . . . . . . . . . • ~1.00 

Sei!tl~~/:°/~;~i:J~~f!kSfm~~t~!;~'J':i~l~rder 
(<,'harqea for grinding to e~actfrequen.cie1 given on request) 

J. T. Rooney, B .. Sc., 4 Calumet Bldg •• Buffalo, New York 
.. A pio-n.f!er crystal grind~r" 

HILET 
Pie wound modulation chokes, 70 Henry actual in~ 
d11ctance with full d. c. load, 60 MA. $12.00, 100 
MA. $14.00, 160 MA. $18.00, 250 MA. $28.00, 400 
MA. $42.00, 500 MA. $58.00, 750 MA. $69.00, 1000 
MA.$89.00. 

H'rilefor bulletins 

HILET ENGINEERING CO., Oran~e, N. J. 

: ALUMINUM BOX SHIELDS 
; 'Genuine "ALCOA" stock, silverd,ip finish. 5 x 9 x 6 

SJ .89 - Comet size $4.¢,5. 10 x 6 x i Monitor size 
$3.25. S ,c 5 x 5 Coil Shield (like picture on the 
left) $1.00. 

Coil Shlelds~~;u S:fofe ~~w~~~~elded Wire. 
1 ~~;i';fe~~~:af~f.r~01:Ki~JtsJ~~~t;1·~~g5 e!~~l!~; 
condenser 18c. National Drum Dial, list price $4.50. 

Special $1.50. N3.tional Equitune, 500 ~MF conden~er excellent for 
double spacing.; Regular price $5.00. Special, $L50. Aerovox . 01 

Bakelite cond.enser, .~4c. . 1°BUDDY" Test Prod 
Television Ne-..on Lamp $3.9.5". Always sharp pointed, using pho
Ncon_ Glow L.amp 65c. G.E. 110- nographneedles,4-ft..wires,spade 

to~: Jii~~ sru~~htJnlP~a~e!0i iJ~tr;~ati~8fe!~~1$1~3o rg~l-.e• 
very g:ood Mike; SSc. 

MESCO Keys 95c. ' 
EVEREADY Air-Cell Batteries. R..a:.=;:;;;,oiiiiiiiiiiiil~"' 

Please Include Postage. · 
We specialize in radio parts exclusively 

BLAN, The Radio Man, Inc. 
89 Cortlandt St. Box Q8 

New York City 

u6 Bn•• Stoet, New Yorio.. N. Y. 

Scientifically equipped 

to cconomic:al1y export 

dcpcndo.Lle rec:dvinS 

and transmittina radio 

apparatu• 

Send for the new 

Centralab 
.Volume Control 
Guide 

THE 2nd edi
tion, containing 
much additional 
information is now 
ready . . . shows how to 
service most old and all new sets with 
a mere handful of CENTRALAB 
Volume Controls. 

CENTRAL RADIO LAB, 
929 Keefe Avenue, Milwaukee, Wisconsin 

Here is 25c. Send- me new VOLUME 
CONTROL GUIDE 

Name .................................................... . 

Address ................................ . 

City ..... , .................. State .....•.... ,.····,·· ·,;;i',s:i·. 
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• A.R.R.L. FORMS 
FOR THE AMATEUR 

• 
MEMBER'S CORRESPONDENCE STATIONERY 
One color (black) heading now being used at greatly 
reduced cost to members. 
'Write your radio letters on League stationery - it 
identifies you. 
Lithographed on 8½ x 11 heavy bond paper. 

100 sheets . .......................... 50c 
250 sheets .......................... $1.00 
500 sheets .......................... $1.75 

.......... n ... --_ .. .....,,..,..__ 

Pasta~• Included 

THE AMERICAN RADIO RELAY LEAGUE 

• RADIOGRAM • 
TO-_____J;_A.Rt____m~ii:! __ _ '™IS MESSAC:E WAS '11£.CltlV(O 1,;r 

~~~~-! ___ _ 

___ ,fo.crn ... !~.JP'" . 

IJ:llllLl' .t.DllU l'RISDT STJ..T!l3 OP Tl!K ORI DfT£L T!UJl'[C JIOO'U Jl.!JMJIIIIO 

11011 'nCI l4S1' CO.LST TO 't1tl OR1IN1' STOP 15 11'.Xll. STIJ.L J.. IIDffllJl OP 

ms c;WJt ~tan Un:st Roon IWUOIRS DULLlTlk IWl.Jtl TOIU.'J' .,. 

OFFICIAL A.R.R.L. MESSAGE BLANKS 
Most convenient form. Designed by the Communica
tions Department of the A.R.R.L. Well printed on good 
bond paper. Size 8½ x 7¼. Put up in pads of 100 sheets. 
One pad postpaid for 35c or three pads for $1.00. 

· .;. R A'o i'c>'G R A M ,:. 
~ AME.RICAN RAD~l•o RE.LAY LEAGUE ' 

MESSAGE DELIVERY CARDS 
Neatest, simplest \Vay to deliver a message to a near-by 
town. On U. S. stamped postals 2c each. On plain cards 
(for Canada, etc.) le each, postpaid. 

AMERICAN RADIO RELAY LEAGUE 
WEST HARTFORD, CONN., U.S. A.. 

ON'TARIO .DIVISION 

ONTAil.10-SCM, C. D. Lloyd, YE4CB-VE3QB is 
on the air daily. YE3HB haa gone back to zepp. VE3AD and 
VE3XL are o.n the afr occasionallv. VE3AR is operating 
VE9BX. VE9BW is nsing a 250-watt crystal job. VE30C 
is rearranging his layCout. VE3FJ is having great results. 
VE3GP has been a.dive, VE3XA is going to return to 
traffic. VE3FB is experimenting with 56 me. VE3BY and 
VE3W A are new hams at Windsor. VE3IB is using a '45. 
VE3AA is looking fur a Toronto schedule, VE3GL is re
building. VE3HC worked K4UG, and one English station. 
VE3CE is going to rchuild during tbe summer. VE3HA is 
looking forward to increased activity. VE9AL has taken to· 
the air with his plane. VE3HN says all schedules off until 
fall. VE3LM and VE3TM report. VE3G K gets on for a few 
hours each night. VE3BV has ,·hanged bis QRA to 351 
Keewatin Ave., Toronto. VE3A.U is a new ORS. VE3ID is 
using 14 and 7 me. for the summer. VE3CD has been busy 
with exams. VE3TT is a new ham at 55 Lawrence Ave. 
West, Toronto 12. The Western Ontario Amateur Radio 
Association held another most successful annual picnic at 
Waterworks Park, St. Thomas, on June 21st, with between 
forty and fifty members and ladies present. . 

Traffic: VE3QB 1, VE3HB 5, VE3GP 38, VE3HC 133, 
VE3HA 5, VE3AA 7, VE9AL 11, VE3HN 49, VE3GK 27, 
VE3AU 177, VE3ID 7, VE3CD 172. 

LATE AND ADDITIONAL REPORTS 

K\.lHR continues the splendid work. K7 ANQ is Alaska's 
one and only YL. W80K keeps bunch of schedules. W9DOE 
handled NNlNIC traffic. 

Traffic: KAlHR 553, K7ANQ 79, W80K 68, W9DOE 90. 

Midwest Division Convention 
(Continued from page S(J) 

supplemented by a demonstration of a five
meter oscillator and antenna system. Meyer 
Frieberg of Lincoln, Neb., followed with a talk 
on carrier wave elimination in phone transmitters 
and described an amateur transmitter incorporat
ing several unusual features. 

Six-thirty saw the entire group gathered at the 
Sheldon-Munn Hotel for the annual banquet. 
Under the direction of ' 'Roastmaster '' Kerr 
things kept moving at a lively pace. The speakers 
included Mr. D. C. Faber, Director of the En
gineering Extension Service; Prof. J. C. Jensen 
of Nebraska Wesleyan University; C. M. Jansky, 
,Jr., formerly an A.R.R.L. director; T. A. Hansen, 
Junior Radio Inspector; Lt. H. P. Roberts, 
Ensign C. H. Morgan, George Hansen, and 
George Grammer. L. L. Lewis, a senior electrical 
engineering student at Iowa State, demonstrated 
a remarkable new power tube in a phone trans
mitter, and successfully QSO'd a wise-cracking 
Swedish amateur, much to the enjoyment of 
the audience. The Swedish ham turned out to 
be Ben S. Willis, Assistant Professor of Electrical 
Engineering. Then followed the two time-honored 
institutions" of amateur radio conventions -
distribution of prizes and the liars' contest. The 
latter brought forth some noble efforts, with 
Professor .fensen's corn Htory being adjudged the 
"tallest." 

The second day's program opened with a talk 
by Prof. Jensen on the development of trans
mitting and receiving sets from the early days of 
radio to the present time. Mr. Jansky followed 
with a paper on broadca8t sf,at,ion coverage and 
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TR:A.NSFORMERS 
3 KV A 3 ph;,•e 1 S00 -2000 v. each aide ............... $65 .00 
700 watt 1000-1500 each aide • . • • . • . • . • • • • . • • • • • . • . 14.50 

250 watt 5~ 750-1000 each side 
unmounted $10.00; mounted $11.50 

Yale Unisia~tC01~!v:rJ;,Yri!.c-Wtff>~t~.P~.e8'JtfN°.f/F~ Dakota, 
are aatist5.ed cuatomers 

W9CES FRANK GREBEN 
1917 So. Peoria Street, Pilsen Sta. Chlca110, Ill. 

TRANSMISSION CONDENSERS [• ] Send for interesting data and price sheet on 
Transmission Condensers y.,jtb working 
voltages up to 3000 D.C. for use with the 

~ 
following tubes: 203A, 204A, 210, 500W, 

~~'- ,: ,,,,, 851, 852, 860, 865. 

- Lo~~~!Lc:ECTRIC MF~;wC~~rk 

BECOME A RADIO OPERATOR 
See the World, Earn a Good Income, 

Duties Light and Fascinating 
LEARN IN THE SECOND PORT U.S.A. 

Radio Inspector located here. New Orleans supplies 
ftf!~U~ ~~~:t ~~~u:

0 
<;~\r:fl~o~t logical location 

Our students qualify for the various branches of radio. 
Runs to all parts of the world. Positions Ashore and Afloat. 

New Course in Radio Servicing and Repairing. Special 
Courses. Day and Night Classes. Enroll any time. Oldest and 
Largest Radio School in the South. 

.Literature on request. 

GULF RADIO SCHOOL 
844 Howard Ave. New Orleans, La. 

'10~11'03 
USE 

507-8 

TRAN SM I TT I NG 
GRID LEAKS 

and other Vitrohm Resistors and 
Rheostats for radio are listed in 

t.he revised circular 507. 
Send for your copy today 

WARD LEONARD ELECTRIC CO. 
Mount Vernon, N. Y. 

Super 
Akra 

Wire-Wound 

Resistors 
are carefully designed to insure an accuracy of one 
per cent and a constant permanency of calibration .. 

They afford an inexpensive means to build teat 
equipment for the measurement of resistance voltage 
and current with accuracy, and are sold by us either 
singly or in kits for those who desire to build their own 

Capacity Bridge 

Wheatstone Bridge 
Multi-range A.C. and D.C. 

Voltmeters 
We have Prepared separate Bulletins fully describing 
the construction and use of the above circuits. If you 
will write us which ones you are interested in, we will 
gladly send copjes without any obligation on your part. 

Address Dept. C. "'~•-.. ,: 13h ... ~. -~.~. l{:.111Ji)§§ ~~ •.. r®irill}~IMllllll!!IJ 
"'>.. ELECTRICAL 5PIECI.ALTIE5 

' . ., ',;<~~i~~:~';.~• ,. 
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Jewell Radio Company 
POWER A~1~~;RS A SPECIALTY 

SUPPLIES 

Exclusive Eastern Di~tributors for 

PURADYNE PRODUCTS 
Reg. U.S. Pat. Ojf. 

The PURADYNE plates supply transformers have bN!ll 
designed so that they may be adapted to the most com
mon applications in rectifying and transmitting circuits. 
The primary windings are designed for operation from a 
60-cycle 110-115-volt supply. All units an: designed for 
continuous operation at full load. Ihe insulation test at 
a potential of 10.0U0 voltd insures satisfactory operation 
und f~r all possible conditions. 

Cat. Out Put Volta.ge Filament Voltages lVat- Price 

ro0
• 2soo--0-2soo ---- '"lfo $13.oo 

so .li rngg::g:ggg ---- soo $9.so 
1000-0-1000 

10 750-(l-750 ZitV. c.t.-7 ½iV. c.t. ~25 $5.00 

4x g~ts:m i½~: ~t=i ~~: ~:t sv. r88 $5.00 
PURADYNE 250-mil ch6ke 30 HenrYS 110 ohms d.c. 

rf:'sistance in metal cas.c with stand-off insulators ... $3.00 
PIJRADYNE JO !Henry 125-m!ll choke 260 ohms d.c. 

f(!sistance .... , ................................ $1.00 
PllRADYNE 30 Henrys double choke as above .... , $1.75 
PURADYNE filament transformers 10,00UV. insulation in 

~n~~e;;3::~;ti :~~3~r!:.s~rr~~iPrFitr,r1i~E~:t 
2)iV.-·--12 amps for 866s ..........•.. .•••••...•. $3.50 

ir\t:':.:::-/~"::'i~:%.218s•A!:0i"i1!~1s"s2~: si,i,;; 845s:: Jug 
SV. - 20 amps for 872s .......................... $6.00 
J2V. -10 amps for 204As, 212Ds .....••...•.•... ,$4.50 
PURADYNE special filament transformers 2-i~V. c.t. at 

4 amps each winding, . . . . . . . . . . . . . . . ......... $4.00 
PURAD YNE .002, .006 V. plate blocking condensers with 

stand-off insulators ...... , ...................... $.75 
WESTERN ELE(..'TRIC 1 mld. condenser 21AA 750V. a.c. 

test. . . . . . . . . . . . . . . . . . . . . ..................... $.50 
ACME PARVOLT 2 mfd. JOOUV. \vork.ing unmounted 

condensers but sealed in paraffin, guaranteed. . . . . . $.75 
FAR.RAND 1 mfd. c-ondensns 400V ................ ,$.20 
PURADYNF, guaranteed transmitting filter condensers 

metal cased with stand-off insulators. All condensers 
rated at continuous working voltage: 
Capacity 1000 volts 1500 volts 2000 volts 3000 volts 

1 mfd. $1.25 $2.00 $3.00 $6.00 
2 mfd. 2.00 3.00 5.00 12.00 
3 mfd. 2.50 3.50 o.50 28.00 
i mfd. 3.25 5.50 9.00 36.00 

PURADYNE 200-watt ccnter~tappe<l transmitting grid-
leaks in rnetal cases with stand-oft insulators: 

5,000 ohms $1.75 20,000 ohms $2.50 
10.oou 2.00 ;io.ooo 2.75 
15,000 2.25 50,000 .J.75 
OHMITE ISO.watt gridleaks- 5000; 10,000 ohms: 11,000 
PtJ~1xt½~~oo nS~Jht!e0~~~~:rh~;~6l~!d~;~~- to· fi1i$th~ 

needs of broadcast stations PA systems. etc. The fre
quency charactC'rlstics are exceptionally flat throu~h the 
entire audio frequency band. Primary <.."an be supplied in 
100- or - :WO-ohm impedances i secondary impedance 
400,000 in neat shielded cases, ~ingle button $1.75-
double button .................. , .............. $3.50 

PlJRADYNF.. rnike stands: table model $2.00; floor model, 
adjustable tA;) eighty, statuary bronze finish ........ $3.50 

THORUARSON power supply for. 210 transmitter sup
plies 700 volts of pure d.c. current. Also has 7.½-volt. 
filament c.t.- 1 ½V. -·- 2½V. <.~ompletely wired and 
shif>lded in mrtal case ... , , ................... $15.00 

NOTE: JEWELL carries the most complete line of power 
arnplifie.rs and PA systems in the dty. Send for literature. 

FERRANTI .three-titage pow£'r amplifier uses 1-227, 2···226.<J 
2···250s. 2····281s. This aw.plificr is completely wired v..1th 
lead shielded wire and has an undistorted outpu,t of 16 
watts ..............•.................... : . . . $75.00 

WEBSTER R-2.50 three-stage resistance ,oupled arnplifier 
using a 250 output tuhe. This amplifier :clves the darity 
and frequency response only possible ,vith a resistance 

=~~~~r°!~~~~~s~:. ~u~~l~~~ .';~~- ~i~?:?~~~$~1}f.g8 
SAMSON PAM AMPLIFIERS, NEW; PAM, 16 uses, 

1-?.81, 2-210, 1-227. List$125.00 .............. . $37.50 
PAM 19 uses. 2-281, 2-250, 2-227. List$175.00 .... $49.50 
W. E. 211E SO Watt Tube.• Guaranteed ..... , ..... $,S.00 
WESTERN ELECTRIC 211E 50-watt tubes guaranteed. 

$8.00 
We Can Supply Anything-.4.tJewell's Prices-Ask For It 

Include postage with aU orders and 20% deposit 
against C.O.D. shipments 

Jewell Radio Company 
58 Vesey St., Dept. S., New York City 

field intensity measurements, illustrated by lan
tern slides. After 11 short adjournment for lunch 
the meeting was resumed with Lt. Roberts on the 
floor. He spoke interestingly of his experiences in 
the Philippines with PilHR and his subsequent 
travels in China and Japan visiting amateur 
stations. Mr. Hansen, who had been busy giving 
license examinations for the two days, then told 
the audience something of how the amateur 
appears t.o a radio inspector, and emphasized 
the necessity for frequency observance. Prof. 
G. W. Fox of Iowa State College followed with a 
talk on quartz crystals which gave the gang some 
new light on this subject. Carl Menzer, Director 
of WSUI, the Iowa Stat.e University Station, 
finished the technical part of the program with a 
rapid-fire talk on modulation, illustrated by 
lantern slides of oscillograms showing what 
happens in phone transmitters when things 
aren't adjusted right. The remainder of the after
noon was spent in an inspection of the engineering 
department of the college. This ended the con
vention program, but the rag-chewing kept on at 
a great rate for hours afterward. 

Much appreciation is due Mr. Faber for the 
cooperation of the Engineering Extension Service, 
to the Campus Radio Club, Director Kerr, SCM 
Hansen and the others who worked to make the 
convention the success it was. Those who were 
there this year will not want to miss it next. 

-Ct.CJ:. 

An Inexpensive Temperature Control 
Crystal Oven 

(Continued from page 4B) 

provided to house it,, the protruding end of the 
thermometer, and the t,hermo-regulator. 

The heater units are a .50-watt bulb and a 25-
watt bulb. Since it is impracticable for the ama
teur to have a crystal oven operating constantly, 
because of the cost, a 50-watt lamp bulb is used 
to raise the temperature quickly to 45° C. If 
your purse can stand it, it is better to have the ' 
oven in operation constantly and bring up the 
temperature more slowly. After the 50-watt 
bulb has raised the temperature to 45° C. it is 
switched off and the 25-watt bulb is switched on 
to keep the temperature at 45° C. The 50-watt 
bulb raises the temperature to 4.'i° C. in about 8 
minutes. The heater circuit is shown in Fig. 2. 

Since the small "angle" thermometers cost at 
least $5.00 a large Centigrade angle thermom
eter (-10° to +,50° G.) was provided and cost 
but 75 cents.1 In order to reduce the arcing at 
the thermo-regulator contacts a 0.25-µfd. con
denser is connected across them. Without it 
arcing is likdy because the contacts open and 
close very slowly. 

The chief reference used in the construction 
was the December, 1930, Proceedings of the 
l.R.E. 

t Henry Hiel Chemical ]).lfg. Co., St. Louis, Mo. 
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Guaranteed New Radio Bargains 
Aero Shortwave Converter Superheterodyne. Converts your 
AC or DC radio set into a short wave superheterodyne 15 to 200 
meters ..•.....•••...•.•••....•• , ••...•.....•...... $12.50 

1 Auto Radio - Uses 3-224, 2-227 tubes and 1-245 Power tube, 
single dial~ tremendous volume. Compact. Fits any car. We 

, guarant1'.'e this Set to pull in stations within a radius of 1000 miles 
'and that it wiJl,deliver the volume and tone qualities of an Electric 
set, or your money refunded .•••••...•..•..••....•.... $20.00 
International Microphone - Two button for public address, 
systems and transmitters. Speech or music .............. $9.75 
Complete Phone and CW Transmitter 15 to 30 Watts, $39.50 
Including tuned plate, tuned grid oscillator with pn:;rvision for 
crystal controt \\'ired for one or two UX 210 tubes. One or two 
UX 250's as modulators, two stages of speech amplification. 
Mounted in beautiful two-tone Walnut cabinet. Has ample imace 
for AC. power supply. Price includes one Stromberg-Carlson 
microphone. 

'Power Supply Unit for 15 to 30 Watt Transmitter $19.75. Will 
deliver 600 volt 150 milliamperes for plate current. Has filament 

'for 281, 210, 250, 277, and 226 tubes. 
, \Vorld Wide 2~Tube Short \Vave Receiver. $11.75. A two-tube 
receiver in a beautiful shielded metal cabinet. An idt"al all around 

· set which will ¢ve loud speaker reception on many stations. Very 
flexible in turung. Complete with a set of 6 clip-in coils. Covers 
14 to 550 meters. Can be used with any standard base tubes. 
Tubes UX Type, 30 day replacement guarantee, No. 210, $2.25; 

~'t \5?217-li!: t 01 ,We~~~~ i~~i.i~~·i~~ i fi~·1it~· $1.
25; No. 

: Low Po.wer Transmitter, adaptable for phone or ~de. With 
plug-in Coils .......................... _ ............ . $14.75 

-Short \\Tave Sets, one tube complete with 5 coils, 14 to 550 
' meters ...••. ; ...................................... $6.45 
Stromberg-Carlson telephone transmitter on desk stand, $2.75_ 

, B Eliminator. Dry. 180 volts, will operate up to 10-tube set. 
with 280 tube, fully guaranteed ..........•...•......... $6. 75 

'AC-A. B. C. Power Packs, compktcly assembled ••••.... $8.75 
250 V. B. also has A. C. filament for up to 9-tube set. Can be used 
as B eliminator. Make your battery set all electric, or build your 
A. C. set around this pack. 280 tube for this pack, 95c extra. 

'Aero Hi Peak Audio Chokes for your shortwave receiver give..s 
the peak amplification which is many times greater than you Jle-1: 
with just ordinary transformer amplification ..•.•.••••••• $3.00 

ORDERS SHIPPED PROMPTLY 

CHAS. HOODWIN CO. 
4240 Lincoln Ave. Dept. F'. 8 Chicago, Illinois 

UNIVERSAL MICROPHONES 
12 Types- A Complete Line with an 
Outstanding 3 - YEAR RECORD 

for Every Possible Use. . . . Also 
Accessories for Every Need. 

"HANOI-MIKE" 
Maximum volume. Minimum hiss. 

Scientifically damped. Truly natural in 
tone and the most rugged microphone yet 
rlevised. No delicate parts to be damaged if 
dropped, jarred or roughly handled. B'or 
announcing, transmitting or home record• 
ing. Our engineering department is at your 
service. 

New c-.atalogue covers 12 models from 
$5.00up. 

Write for our complete catalolltle 
UNIVERSAL MICROPHONE CO.,Ltd. 

ll63HydePark Blvd., Inglewood, Callf.,U.S.A, 

TheHAND 
• That- r,,. 

Encircles,·<: 
, heWORLD' 

TELEPLEX not only teaches code-it keeps you in ex-

£~J ir:;~~v~t~~ur~y. ~ritE.filtEi i!ir~v~:s,!Pt~:= 
,:her. Used by U. S. Government and 
leading schools. 

Write for folder Q-8 

TELEPLEX CO. 
76 Cortlandt St., New York 

Teleplex 

PHOTO-ELECTRIC CELLS 
BURT STANDARD SODIUM 
PHOTO-ELECTRIC CELL 
This is our standard photo-electric cell 
which has regularly sold at i20.oo and 
carries our full guerantee. Offered for a 
limited time only at $10.00. Fully described 
in Bulletin No. ,271. .:1/so made on special 
order inf used quartz. 

SELENIUM CELLS 

Special odd lot of selenium Bridge-type 
cells. In general slightly noisy for talkies 
hut suitable for a wide range of experi
mental work. Resistances varying from 
10,000 ohms to I megohm; light to dark 
ratios range from 1.25 to 5. Odd lot price 
$5.00; special. selection to specification 
$10.00. 

R. C. Burt Scientific Laboratories 
890 E. California St. Pasadena, California 

When you think of 
PENTODE orV ARIABLE-MU 
remember these few FACTS: 

PENTODE FACTS 
I. The firBt output Pentode Tube was intro

duced to America by Arcturus. 
2. Today's Pentode circuits are based on the 

C'bracteristica of these Arcturus PZ Pen
tode Tubes. 

~- Arcturus has had more than one year's 
lead in building Pentode Tubes, dating 
back to November, 1928. 

VARIABLE-~ffl FACTS 
I • Arcturwi collaborated with the inventor 

of the Variable-Mu Principle in introduc
ing and commercializing the 551 Tube. 

2. The important Variable-Mu chnracteris
tic1 of leading tube manufacturer• have 

~f~h:~f::r~~~Vi:;i~:~M!;~~:ristlca 
3. l\lodern Variahle-Mucircuitflarede,,fgncd 

for the characteristics introduced by 
Arcturu• for the 551 Tube. 

1P atchArcturus for the latest in tubes, sure to gii:e 
t.-i.t-ceptional performance in every type of receiver. 

Send for Technical Bulletina giving complete performance data on 
the Arcturus Type PZ Pcntode and the Arcturus 551 Variable-Mu 
Tube. Arcturus Radio Tube Company, Newark, N. J., U.S. A. 

ARCTURUS 
"The TUBE with tl1e LIFE•LlH.E TONE" 
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HAM-ADS 
(1) Advertising shall pertain to radio and ahnll be o! 

nature ot interest to radio amat1;:;urs or experimenters in 
theil,' pursuit of the art. 

(2) No display of any character will be u.ccepted. nor can 

~lt~1~
1tt~~i:~~~r:~t~~lcTtt;~aJht~r:i~ rg~J~ ~~e°!utfr: 

tisellleut stand out rrow the others. 
(8) The Ham-Ad rate is 15c per word, except as noted In 

paragraph (6) below. 
{4) Remittance 1n full must accompany copy. No cash m· 

contra.ct cilscount or agency <:ommission will be allowed. 
(5) <..'losing date ror Ham-Ads is the 25th o! the second 

month preceding publication date. 
(6) A special rate of 7c per word will apply to advertising 

which, In our judgment, Is obviously non-commercial in 
nature and ls placed and signed by a member u! the Ameri
can Radio ltelay League. Thus, mlvertising o! bona fide 
surplus equipment owned, used and for sale by an individual 
nr apparatus ottered tor exchange or advertising inquiring 
!or speciru equipment, l! by a member ol the Amerlcml Radio 
Relay League tn.kea tbe .c rate. An attempt to (leal in ap-
paratus in quantity tor profit. eveu H by an individual. is 
commercial and take1:1 the 15c rate. Provisions ot paragraphs 
m;Ja/es~4bt~i1~~ r!rt;;,~ :gpytertlsing In this column 

PLATE power for your set, the very heart of its performance. 
li'or quie1;ness, DX ability, life-long permanence, absolute de
pendability, lowest ultimate cost, no other plate source even 
approaches the achievement of au Edison steel alkaline storage 
B battery. Built paiu•takingly; every joint pure nickel, upset 
electrically welded. Genuine Edison Electrolyte. Our list de
serihes _complete batteries, construction parts, enameled aerial 
wire, silicon steel. Available immediately, filament and plate 
tranaformers for the new 872---866 rectifiers, complete plate power 
units. Rectifier Engineering Service, ,!837 Rockwood Road, 
Cleveland, Ohio. 
THE; finest in radio for amateur, broadcast and marine. The 
most modern short-wave receivers. Four to ten tube designs. 
liadiophone CW transmitters of any power or type. We make a 
complete line of apparatus, including speech amplifiers, filter 
eoils, inductances, power units, etc. AllY. special apparatus, de
signs, built to order, using your parts if desired. Prices on re-
quest. New bulletin lists complete line of apparatus. Write for 
C!opy. Ensall Radio Laboratory, 1527 Grandview St., 8. E., 
Warren, Ohio. 
\VHOLESALE discounts. Approved parts. $50,000 stock. 
Over four pounds, catalog, circuits, data - 50¢, prepaid (Uut
e:ide U. 8. -- $1.00). Weekly (new items, test reports) bulletina 
·---·· 20 weeks-·- $1.00. Experimenters 56-page house organ -
25¢, prepaid. Kladag Radio Laboratories (Established 1920-
over 4000 radiowise customers), Kent, Ohio. 
LEARN WireleBS (Radio) Morse telegraph. School, oldest and 
largest; endorsed by telegraph, radio, railway and government 
oilidals. Expenses low - can earn part. Catalog free. Dodge's 
Institute, 7 Wood Bt., Yalparaiso, Ind. 
'.l'RANSF'ORMEI{B made to your order. High quality, moderate 
priceH, quick service. \Vrite for quotations. Specify voltages, 
C'urrents (or wattage) and frequency desired. Baker Engineering 
Laboratories, 2131 Uurdes Ave .. Ft. "\Vayne, Indiana. 
(JIJARTZ, direct importers from Brazil of best quality pure 
c.1ua.rtz suitable for cutting into Piezo electric crystals. \Vrite us 
for full details. The Diamond Drill Carbon Co., 720 World 
Bldp;., New York City. 
(;I{.YSTALS accurately ground from finest quality ___ -:t'frazffiaii 
quartz. U uaranteed to oscillate. All frequencies. Can also 
furnish oscillating blanks and cross sections. Guaranteed free 
from twinning. Prices attractive. \Vrite us for flill particulars. 
Premier Crystal Labs., Inc., H Cortlandt St., New York City. 
GOOD crystals. \V9DRD, Herbert Hollister, Merriam, Kansas, 
CRYSTALS; hi~hest quality power-tyr.e crystals scientifically 
manufactured. Fully tested. 0,1% calibration. li50, 3500-kc. 
band crystals on your approximate specified frequency $5.50. 
Fully guaranteed. Immediate delivery. Billey Piezo-Electric 
Company, Masuuic Temple Bldg., Erie, Penna. 
.LOO-kc. Quartz Bars: Build your own frequency standard. Each 
bar guaranteed to oscillate at 100,000 cycfes. $ll.OO. Data 
included. Immediate delivery. Bliley l'iezo-bleetric Company, 
Masonic Temple Building, Erie, Penna. 
Sli}LL 1 Silver Mars~all shortwave ~uperhLtero4yne cm1verter 
No, 738, $30. James R. Quinn, 150 S. lath St., Newark, N. J, 
CRYSTALS: C&R crystals are the last word. l'recision ground, 
polished clear----· aot milky, calibrated .1 c;{,. 160s $5.50- 80s 
$8.00 - 40s $11.00. Also holders, hla.nks, grinding compound, 
f~equency meters. C&R Crystal Labs., Box 471, Nashville, 
J .e.nnessee. 
PILOT K-111 ABC power pack. N. C, Ray, Apollo, Pa. 
FOR sale- one complete 210 station, $40. Write for particulars. 
.I. Dickinson, 6.17 Abbotsford Rd., Kenilworth, IIL 
BROADCAST double button microphone for sale cheap. Origi
nal cost $75. Sale price $25. Guaranteed by manufacturer. 
0, A. Kelly, Longview, Texas. · 

WANTED- 10/:350 dynamotor. \V4ADI. 
OMNIGIU.PHS, Tdeplexes, trnnsforniers, receivers, super
heterodynef!, tranamitters, wasps, n~eters, "Vibroplexes, 50s, 75s1 

:i.50.s. Bought, sold, traded. Ryan J{adio Company, Hannibal, 
Mo. 
SILVBR-Marshall 726SW 11 tube sho.rt wave •uper n:39:50 
list. Net $80.llO to amateurs. 11 tubes $10.50 net. Write for best 
grices on all Silver-Mar,hall apparatus. Radio lnspection 
~ervice Co., 26 AQvn StA, Hartfor(,li Conn. 
K'.l'AGNAVOX telemegafone, with 21-inch speaker. Thrce-,;tage 
power amplifier. 8ix Western Electrir, 216A tubes. Best offer. 
James A. McCullough, Harrison, Ohio. 
WANTED--·generator only. Speed about 1750, 1000 to 1500 
volts, 300 milla, also two 50 watters. W5BDC, Box 977, Burk
burnett, Texas. 
QSLs, two color, \JO¢ b,mdred. Free samples. W9DGS, Jr,, 
,Jamestown, N. Dak. 
WANTED, Will pay cash for low or me<litllll powered radio
phone xmitter, complete - if priced right. Send dope and pic
tures to George Maxey, Tulare, Calif. · 
TYPE 8.52 seconds (slightly defective) $7 while they last. Also 
first grade 211s, 845s and 866s at a considerable saving. All 
tubes brand new, and guaranteed. Vacuum Tube Excliani;:e, 
Ridgefield, N. J. . 
CONDENSERS: oil impregnated, fully mounted, 4 mfd. 1500 
d.c. working voltage. Guaranteed. Individually tested at 2000 
volts d.c. $'2.25. Five for $10. WI VO, Richard Baer, 70 Ontario 
St,, Pittsfield, Maas. 
~BLL two screen-grid receivers; sell or trade surplus equipment, 
WlAQW, Robert llowe, Lewiston, Maine. 
SELL - .Aero tuner., $10 .. REL condenser 187E $2. Brass key_ $1. 
'fhordarson eliminator parts, 400 volt S~M coils. Ralph G. lung, 
NeWPort, Maine. WlAOY. 
RADIO Shortkut $2 down- $:3 when satisfied. Users read 25 
quickly, easily. W8Bauer reports; "Raised from 12 to ao spare 
time few days." Dodge, Box 100, Mamaroneck, New York. 
DRESS up. Sen<(dime for sample Formica name plate engraved 
with your call. West9n, Amer-Tran at regular discounts. George 
Carson, Iowa City, Ia. 
COMPLETE a.c. s.g. ham hand receiver, $25,50. W9Dl0\ 
Peoria, ill. 
QSL cards, message blanks, stationery. Samples free. WlBEl<'. 
W9CKAs customers can duplicate their QSLs from WlBEF. 
LE.ARN wireleBS. Easy terms. Radio Bureau, Winchendon, 
Maas. 
CRYSTALS-guaranteed 1750-kc. band, $8, '3500-kc. $9, 
7000-kc. $12. Accurate to within ,1 of 1 percent. W2NK, Box 
106, Villa Park, New Jersey. 
QSLs, radiograms, wall cards,- W8DED, Holland, Mich. 
SELL or trade- Acme500 watt plate transformer, Acme clioke 
30 Henry 300 milliampere capacity. Other surplus ham appa
ratus. Write Hosea Decker, Delaware, Ohio. 
SOME of our bargains- Brand new RCA 210s, $3; 250s, $2.75. 
Write for ham list. E. Ewing, Jr., 29 S. LaSalle St., Chicago, III. 
SELLING out - transmitters $10-$25 Receiver• $9 to $40, 
Tubes, e~·erything. Write W5ZZF, 504 Leland, Topeka, Kalli!. 
4000V. 2 ampere four-commutator motorgenerator, 3-phaae 
drive, $950.00; 3000V. 1 ampere, two-commutator motor
genera.tor, 3-phase drive $450.00; 1000V. J.i! ampere, two-com
mutator mvtor generator, $125.00; 1000\'. 8CKl Watt two-bearlllJ!'. 
motorgenerator, $85.00. ½ Hp. repulsion induction :J500 speed 
motors, $16.50. Many other units in stock, also motors, rotarv 
converters, etc. Queen City Electric, 1734 Grand Avenue, 
Chicago, 
PANELS-· hard rubber, !i _ inch, sizes up_ to 2b:54, $1 one 
hundred square inches. Cash. W8BDG-W8BSR, 315 W. Malacca 
St., ilkron, Ohio. 
<JSLs- 250 for $1.50. W4AKS, Monroe, N. C. 
SELL two nearly new 852s and new 211. Want Westinghouse 
204..-\.. WilERU. 
(jSLs, 90¢ a hundred, two color. W9DGH, 1816-Sth Ave., N., 
Minneapolis, Minn. 
~f:l~:o? ad July Qi:3T for bargain list of transmitting tubes . 

POWER crystals: Guaranteed excellent oscillator•. One inch 
square sections of your approximate specitled frequency. 1715-
and 350(}.kc. bands, $5.50; 7000 .kc. $10; plugin dustproof 
holders, ~- Ji'requen~y precision .1 ~lo. P1·ecision Piezo tierviceJ 
•'1:27 Asia St., Baton Rouge, La. 
POWER precision crystals: Guaranteed. 3500 kc. $10; c.1715 k.c: 
$7.50. Want trades. K & H Labs., 3327 College .-\.ve., l{ansas 
City, Mo* 
RECTOBULBS prepaid R3 fl.50, RSI $4.25; Power crystals 
$4.75; Ward Leonard AC relays to key two circuits $9; :?5% off 
on Jewell, REL, Leachj· 30% on Cardwell: 3.5% on Thordarson, 
Sangamo, Sie.mens, l niversal. _ j_ny other apparatus at big 
discounts. Henry's Radio Shop, Butler, Mo. 
NEW WE211E fifty watter• in original cartons $15, WE2i2Ds 
$35, WE387 double button mikes $25. W9AR.A, Butler, Mo. 
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SELL or trade; All types·of RCA and WE tubes, MGs, dyna
motors, transforn1ers, condensere, metere, Vibroplexes, Omni
graphs, receivers, other eqwpment. W9ARA, Butler, Mo. 
Q8L cards, mesaage blanks, wall cards, stationery, etc. Hillcrest, 
Cranesville, Penna. 
CRYSTALS- ground to your specified frequency in 80 or 160 
meter bands. C.O.D. $4.50 each. QRG Crystal Labs., Roseland, 
N.J. 
TUBES -Transmitter tested. 25 watt SX-210 oscillators $1.92; 
SX-250, SX-281 $1.49; JY-247 $1.15; JX-233 $1.65. Mercury 
vapor rectifiers PX-280--M $2.45; CX-281-M $2.95;CX-866 $4.85. 
J;"ull-wave Tungars $1.25. Standard makes. Replacement guaran
tee. "'Fifties" rebuilt, RC A $15.0o, W.E. $13.50. Howard Tube 
Service, 5508 Fulton St .. Chicago. 
WANTED--· transmitting and mercury arc tubes. W9DWA.. 
(>DD parts and tubes cheap. W9DW A. 
ESCO generator- type L323, :Hi kw., 1000 volt, ouble com
mutator, with frame and couplin!(S for a.c. or d.c. :notor. Fine 
condition. First fifty bucks takes 1t. I. Runnells, 236 N. Gratiot 
Ave., Mt. Clemens, Mich. 
CRYSTALS, one inch round x cut power xtal unconditional 
1£Uarantee, ~7. Square y cut $5. Finished blanks;'-, or y cut $2. 
Good W. B. 211 tubes, $7.50. WSAKW, R. L. ledford, 1804 
Waltham Ave., College Hill, Cincinnati, Ohio. 
CG 1162 tubes, as recommended for ultra high frequency trans
mission in .rune QST fifty cents each. All new and in perfect 
condition. Also usable in place of 210. Renmo Tube Company, 
115 Newbury Avenue, Atlantic, Mass. 
FOR sale- ,,omplete stock genwne Sonora radio parts includ
ihg transformers, condensers, etc. at sacrifice pri.cee. Many items 
readilv adaptable for transmitting power units. Write for prices. 
Kessel & Rummel, Saginaw, W. S., Michigan. , 
SELL or trade peppy power crystals, holders, some parts. 
W9DOQ, Route 1, Duluth, Minn. 
SALE- D. C. Pilot Wasp with ham bands spread well over 
dial. An FB ji,b. Complete with tubes $22.00. W7ACQ, 534 
Douglas 8t., Wenatchee, Wash. 
HARTLEY xnitr and power supply with meters, $15. Pilot d.c. 
superwasp $18 ,with tubes. 1200 volt power supply with filter, 
$35. Push-pull 7N7 100 watt 80 meter xrntr, $20 with milliam
meter. W. C. Spicer, (WlAAM), Groton, Conn. 
QSL cards. two colors, $1 per hundred. Free samples. W8DTY 
257 Parker Ave., Buffalo, N. Y. 
CRYSTALS, topnotch quality, moneyback guarantee. Your 
approximate frequency, $5.25. Finished blanks, $3. Precision 
holders, $2.25. H. Soltau, 400 East 180th St., New York City. 
ltADIOl'liUNE W3AKX for sale cheap. 250 watt 100 percent 
modulated crystal controlled. Write for price to 3747 Derry St., 
Harrisburg, Pa. 
QSL cards, stationery, etc. WS."-.XD, Smethport, Pa. 
SELLING out - xmitting tubes, meters, high voltage filter 
condensers. List. Barton Cartozian, 1417 Sherman Ave., 
Evanston, ill. 

, Q R A SECTION 
50c. straii,tht with copy in following, address form only: 
W lALH - Lows A. Giamarco, 11 Free St., Milford, Mass. 
W2BPH-W2BUL- Hydney V. Jones, 60 E. 4th St., Mount 
Vernon, N. Y.' 
W3BUX - K ]'oater Hammonds, Corner of Franklin and 
Montgomery Ave., Rosemont, Pa. 
W5AEV - Rov E. Daniels, San Benito, 'l'exas. 

WlMK, A.R.R.L. Headquarters 
R. B. Parmenter, Chief Op. urp" 

The following calls and personal sines belong to mem
bers of the 'A.R.lt.L. Headquarters gang: 
\VlAKW-WIKP Clyde J. Houldson "ch." 
WIBAW R. '1'. Beaudin: '"rb." 
WlBDI F'. E. Handy "fh." 
WlCBD-WVZZF Clinton B. DeSoto "de." 
WlAL J. J. Lamb "jim." 
\VlDF Geo. Grammer "hg." 
WlEH K. ,B. Warner "'ken." 
WlES A. A. Hebert "ah." 
WIFL G. Donald Meserve "dm." 
WlSZ-WlBIZ C. C. Hodimon "rod." 
WIUE E. L. Battey "ev.'' 

Massachusetts Radio and 
rfelegraph School 

18 Boylston Street, Boston 
Send for Catal~ue 

Tel. Hancock 8184 Established 1905 

-Guaranteed Bargains!
MoNEY RETURNED 

IF YOU ARE NOT SATISFIED 

ROYAL HEAVY DUTY TRANSFORMERS 

Powerful and sturdy! Carefully L-Onstructed of the best 
materials. Guaranteed for one year against any 
defect. Mounted. 

2000 and 1500 each side oi center-tap, 800 Watts, 28½ 
lbs., $13.25; 1500 and 1000 each side of center-tap, ~;s \'{at~, 19 lbs., $9.65; 1500 CT, 7½_~T, i½ "c"d 
~,i CT, 275 W., 14 lbs., $6.45; 1200 CT, 7½ CT, 
7½ and 2.!,1i CT, 200 W., 11 lbs., $5.85. 

Filament: Completely shielded in metal containers. 2½V-
12A - $2.25; CT., $.2.75. 7½V-6A-··$2.75; CT., 
$3.20. 10V-8A- $2.95; CT., $3.40. 2)~V-4A and 
l½V-12A-- $2.75; CT., $3.20. 2½V-!OA and !OV
SA- $4.50; CT., $5.25. 7½V-3A and 7½V-6A
$4.15; CT., $4.95. i½ Volt, J Amp. (CT.) and 7½ 
Volt, 3 Amp. !Not CT.) ..... ····-·········$3.65 

ROYAL JO Henry, 300 Milliampere Extra Heavy 
Chokes. 80 Ohms. 18 lbs. -- $8.65. 15 H, 300 MA. 
75 Ohms. 7½ lbs •.••...................... . $4.15 

ACME Chokes. New Open frame mounting. Very neat. 
30 Henry, 200 MA. - $3.65. 20 Henry, .300 MA.·

$3.45 

SPECIAL 30 H., 200 MA. Chokes. Very rugged . . $2.45 

RCA Double. Two 30 H, 125 MA. Chokes in heavy 
metal case. t 500-Volt insulation. 6 lbs. Special .. $1.85 

GENERAL ELECTRIC 5 H, 1000 MA. Heavy Duty 
choke in metal case. 5,000 Volt insulation. 25 Ohm. 
11 lbs. Three for $7 .25. Each ................ $2.65 

~AUGUST SUPER·SPECIALS

RCA Metal case containing 6 to 10 Mfd. of 800 
Volt condensers and a 15 H, 60 MA. choke, 60c 

-RCA 3½:1 Audio or t :1 output transformers, 25c 
Elght bakelite binding posts on strip .•. ·• , , • . 12c 

RCA VICTOR. 150 Watt. Supplies 650 volts center
tapped 2½ CT, 2½, 1½, 1½; and 5 CT. Our Price 

$l.15 

ZENTH ZE-7 Power Supply. Delivers. 800 Volts of 
rectified AC all ready for filtering and filament for 
210, 227's and 226's. In metal cabinet. Build your 
AC set or amplifier around this superior unit! Original 
cartons. Uses 281 tube. Only .•.••........... $6.:.15 

TUNGSOL Metal cased, 2, 2, and 2 Mfd. 1250-volt 
wkg ..................................... . $2.95 

SPECIAL Microphone Transformer for double-button 
mikes. Can also be used for single. Lowest price for a 
real mike transformer ...................... $1.25 

BRISTOL Double Button Microphone Transformers. 
$1.95 

ROYAL Porcelain stand-offs. Black or white. Doz. 
$1.00 

W.E. 100-Ft. No. M4C Mike Cables. Special .•. • $9.75 

FREE SendNOWforournew 
BARGAIN BULLETIN 

Because of the high cost of handling, we cannot accept 
orders under $2.50. Deposit required 

HARRISON RADIO CO. 
189 Franklin Street Dept. T New York City 
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To Our Readers 

who are not 

members 

W OULDN'T you like to become a 
member of the American Radio Relay 

League? We need you in this big organization 
of radio amateurs, the only amateur associa
tion that does things. From your reading of 
QST you have gained a knowledge of the 
nature of the League and what it does, and 
you have read its purposes as set forth on 
the page <>pposite the editorial page of tbis 
issue. We should like to have you become a 
full-fledged member and add your strength 
to ours in the things we are undertaking for 
Amateur Radio. You will have the member
ship edition of QST delivered at your door each 
month. A convenient application form is 
printed below - clip it out and mail it today. 

A bona fide interest in amateur radio is the 
only essential qualification for membership 

•••••••••••••••••••••••••••• 
AMERICAN RADIO RELAY LEAGUE 

West Hartford, Conn., U.S. A. 

I hereby apply for membership in the 
American Radio Relay League, and enclose 
$2.50 ($3 in foreign countries) in payment of 
one year's dues, $1.25 of which is fora subscrip
tion to QST for the same period. Please begin 
my subscription with the . . . . . . . . . . issue. 
Mail my Certificate of Membership and send 
QST to the following name and address. 

Do you know a friend who is also interested in 
Amateur Radio, whose name you might give 
us so we may send him a sample copy of QST? 

Thanks 

For Your Convenience 

QST'S 
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Follow 

J. T. 
Madden 
(Dean, 
School of 
Com1nerce, 
N. Y. U.) 
Says: 
"The mastery 
of mathematics 
will prove of 
great practical 
value in this com
mercial age as a 
training in. accu
racy and I:ogical 
reasoning." 

the Direct Road to SUCCESS 
Do you want a better position and a larger pay envelope? There is just one way to 

win success- be head and shoulders above your fellows by gaining a broader basic 
education. Mathematics is the basis of all education. Not a day passes in which 

you do not have to use mathematics in your work. Do you make your own cal
culations, or are you handicapped by your inability to do this work yourself? 

Here is the whole se<.:ret oi success. This is why mathematics is taught in 
every school and college. A thorough knowledge oi it makes clear so 

many things which are puzzling you today. Do not let another day pass 
without doing something to improve your knowledge of mathematics. 

But how can you obtain this knowledge? By going back to school or 
college, or taking an expensive correspondence course? You need do neither! 

At Last! Mathematics Self-Taught, This Simple, Easy Way! 
Now you can take advantage of this easy method which has been worked out 

" by an expert for those who do not wish to give the time and money required 
::,. · by other methods of mathematical study. A very simple and <extremely 
· interesting group of books has been prepared for you by a man who has devoted 
- his life to teaching practical men the fundamentals of this important subject. 

MATHEMATICS 
FOR SELF STUDY 

By J.E. Thompson, B.S. in E.E., A.M., Dept. of Mathematics, Pratt Institute, Brookly;; 

These books start right from the beginning with a review of arithmetic that 
gives you all special short-cuts and trick problems that save countless hours f 
of your time and make you more valuable to yourself and your job. Then they 
go right into higher mathematics and show you how simple it is when an ex

pert explains it for you. Don't let appearances fool you, mathematics is easy. 
You can get these books on approval and see for yourself how much enjoy
ment your.an have while getting this valuable training and solving interesting 
practical problems that puzzle your friends and fellow-workers. In no time 
at all you will be tackling with ease the most difficult question on this 
subject. 

1\ Complete Reference Work on 
Mathematics in These 

An Expert Gives You 
These Simplified 

Methods Four Inexpensive Books 
~tarting from the first, simple principles, 

these interesting books take you, by Mr. Thompson, the author of these 
books, is not an ordinary teacher of 
mathematics. He has had many years' 
experience in giving students the kind 
of mathematical training they need in 
practical work. He presents each prac
tical method and problem in the clearest . 
and simplest way. He gets right down I 
to the kind of information that you ·, 
need in your daily work. Look up any 
mathematical problem that puzzles you 
in these books and see how quickly you 
get the solution. 

easy stages, into the detailed applications 
of higher mathematics. Each step is 
dearly explained and is followed 
directly by sample problems. 

EVERY 

Arithmetic for the Practical Man 
AI!!ebra for the Practical Man 
Trigonometry for the Practl· 

cal Man 
Calculus for the Practical 
Man 4 Volumes 
1i?40 Pages -Illustrated 

Send No Money 
Examine These Books for 10 Days FREE! 

The coupon below brings you the four books for 10 days' free trial. 
After 10 days, return the books to us without obligation or send us the 
small down payment of $1.65-balanc,, in three monthly payments 
of $2.00 each (5% disc0unt for c.ash). 

MAIL THIS COUPON 
r - ----------- - - - - ~., D. Van Nostrand Co., Inc. I I 250 Fourth Avenue, New York I 

Send me MATHEMATICS FOR SELF STUDY in 4 vol
umes. Within 10 days I will either return the books or I 
send you $1.65 as first payment and $2,00 per month for 3 
months-total $7.65. (5% discount for c.ash.) QSTB-31 I 

Name . . , , . , , ................ • • • • • • • • , • • • •, · • -~ • · · I 
.Iddress .......................... • • • • • • • • • •·•·····-I 

MINUTE YOU 
SPEND WITH THESE 

BOOKS WILL PAY 
YOU BIG DIVIDENDS! 

City and State., .. , .......•......•.. •.••••••••••••·• I 
Business (:'onnection . ••.... , .. , , • • • • • • · • · • · · • · • · · · · • f 

l Reference • ..•....•.....................•...•.•...• I ~--------------~~ Say You Saw It in QST,- It Identifies You and Helps QST 9.5 



Dubilier 
~NNOUNCES 

We ''BIVOLTCON'' J:ine_; 
... of . .. 

PAPER FILTER CONDENSERS 
-of superior quality ttt lower price 
accomplished by improved processes 

((A line of high voltage paper dielectric filter 
condensers for high power amplifier circuit sys
tems, laboratory applications, special tube cir
cuits and other applications where a high quality 
condenser is required. 

1000-VOLT D.C. WORKING 
1 mfd .............. $3.50 lift 
2 mfd.... .......... 6.oo 
4 mfd.; ............ 10.50 

1500-VOLT D.C. WORKING 
1 mfd.............. $4.25 lift 
2 mfd.............. s.oo 
4 mfd .. ............ 13.00 

2000-VOLT D.C. WORKING 

1 mfd .............. $7.50 lift 
2mfd .. : ........... 13.50 
4 mfd .•......••.... 22.00 

3000-VOLT D.C. WORKING 

l mfd. ....•.......• $20.00 lift 
2 mfd .•••••...•.•.. 32,50 
4 mfd ...•.•.•.••••• 60.00 

5000-VOLT D.C. WORKING 

1 mfd. •.•.•.........•.•.. $30,00 lift 
2 mfd ...•.•.............. 48.50 

Dus1L1ER CoNDENSER CoaPORATION 

4377'13ronx•·Boulevard .•.•••• "ll[. Y. C. 
10 High Street . •••••.••..•.••• 'Bofton 

•. 330Sout~W:lhSt .. :··········Chkng: 
324 N._. San Pedro St .•• ••. .Cos .Angeles .... .,. ........ . 
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You Have Until 
AUGUST THIRTY-FIRST 

to take advantage of the , 
special offer announced in 
the July issue of QST 

: CI he Radio Amateur's 
' 

!HAN JD BOOK 
EIGHTH EDITION--T N ITS I LOTH THOUSAND 

and ct, year~ s subscription to 

i 

1 For THREE DOLLARS 
(Foreign Countries $3. SO) 

( 

Even if you are already a member of the League and a sub- } 
scriber to QST, you may take advantage of this offer. 

, ••I>' Simply.mention that fact and instead of entering it as a new ~,. 
subscription we will extend your present subscription for 
another year. 

: Cf'he AMERICAN RADIO RELAY LEAGUE 
I 

38 LaSalle Road ' f f West Hartford, Conn. 



An Electrical 
Hair Trigger 

:;. ii, HE lightest touch .. imp~rceptible 
·· .. movement ... most delicate con-.. · ... ,; ·.:. 

tr~lliri~- force .. '''and the powerful cur-

r~,nt i•~: set lo work. No arcing. No 

corrosion. No exposed spark. No hang
overs. No chattering. Only clean 

makes and breaks even at high speed. 
Such is the character and purpose of 
an entirely new conception of elec

trical contact now introduced as the 

' simplest, most economical and 

practical means'of controlling an elec

trical. circuit. May be operated man

ually, mechanically, thermally or elec

fro~agnetically. Operate~ in any 

posiJfon. Unaffected by moving or 

shaking. No strain on leads. Con

tacts in yacuum, actuated by move-

ment of extended glass rod. Opel'atej , 

on movement of only 0.02 inch and 

force of less than IO ounces. Rated at 

_ 6 amperes continuously, 8 amperes in

termittently, 220 volts. Handles up to .. 
40 breaks per second. 33/8 inches long _ 

by ½ inch diameter. Particularly ~pill;.. .. 
plicable to usual telephone type relay: 

Descriptive literature, together with engi

neering service regarding application to any 

particular problem, _ avail!'ble on request. 

BURGESS BATIERY COMPAWf1w· 
RADIOVISOR DIVISION: :295 MADISON AVENUE, NEW YORI( CITY 

111 WEST MONROE STREET, CHICAGO, ILL. 
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